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1. O0masi  xapakTepucTHKa  NPUMEpPHOl  padoyeil  MpPOrpaMmbl
001meo0pa3zoBaTeJbHON JUCHUILIMHBI «DPHU3NKA»

1.1. MecTo ITUCHUIIMHBI B CTPYKTYpe oOpa3zoBartenbHoil mporpammsl CIIO:
ObmeoOpa3oBatenbHas auciumuinHa «®Dusmnkay sBisercs 00s3aTeNbHON YacThIO
00111e00pa30BaTEeNbHOTO IMKJIAa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cneunansHocTH 15.02.19 CBapo4Hoe NpoOM3BOACTBO.

1.2. e u muIaHupyemble Pe3yJbTaThl OCBOCHHS TUCIIUILIAHEIL:

1.2.1. Hean nucMNJINHbI:

Conepxanue nmporpaMmbl 0011e00pa3oBaTeIbHON TUCHUILUIUHBI DU3uKa
HaIIpaBJIEHO HA JOCTHXKEHHE CIAEAYIOIIMNX LEei:

o dbopMHpoOBaHHWE MHTEpECa W CTPEMJICHHUS OOYYarONIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOIBI, PAa3BUTHE UX MHTCILIEKTYAITBHBIX M TBOPUYCCKUX CIIOCOOHOCTEHH;

o pa3BUTHUE TMPEJCTABICHU O HAy4YHOM METOJE I[IO3HaHUA U
(dbopMHpOBaHKE UCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

o dbopMHpoBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa HU3y4YeHUs
OCHOB CTPOEHHMS MaTEPHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUEe yMEHUN OOBSACHATH SIBICHHUS C HCIOJIb30BAHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

o (dbopMHupoOBaHUE TIPEACTABICHUA O POJIU (QU3WKHU TSI PA3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre STUX IIeNied 00eCTIeUMBACTCSl PEIICHUEM CIICIYIONINX 3a7a4 B
npoliecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

o npuoOpeTeHHEe  CHUCTeMbl  3HaHMM 00  oO0mux  QusHUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSX, BKITIOYAsT MEXaHUKY, MOJICKYSIPHYIO (DH3HKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HMKY M DJICMEHTHI aCTPOPU3HUKHY;

o dbopMHpOBaHWE YMEHUN TIPUMEHATH TEOPETUYECKHE 3HAHUSA IS
00BbsCHeHUST (DU3UYECKUX SBICHHM B TPHUPOAC U JUIA TPHUHITHS MPAKTHUYECKUX

pELIEHNN B TOBCEAHEBHOM KU3HU;



o OCBOEHHE CIOCOOOB pEIIeHMs Pa3jIMyYHBbIX 3a7ad C SIBHO 3aJaHHOU
¢uznyeckoil MOMENbIO, 3a/Jay, MOAPA3yMEBAIOLINX CAMOCTOSTENIBHOE CO3JaHHUe
(bu3HUecKoil MOJIENIN, COOTBETCTBYIOIICH YCIOBUSIM 3a]1a4H;

o NOHUMaHUe (PU3NYECKUX OCHOB W MPUHLHUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

o OBJIQJICHUE METOJAMU CAMOCTOSATENBHOTO TUIAHUPOBAHUS U MIPOBEICHUS
(GuU3MUEeCKUX  JKCIIEPUMEHTOB, aHaju3a M  UHTepnperauud  HUHGOpMAINH,
ONpeaeeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

o CO3[JaHH€  YyCIOBUM [ pa3BUTUS  yYMEHHUM  IMPOEKTHO-

HCCHGHOB&TCHBCKOﬁ, TBOp‘lGCKOﬁ ACATCIIBHOCTH.



1.2.2. Tl.ianupyemMblie pe3yabTaThbl 0CBOCHUsSI 0011e00pa3oBaTebHOM TUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO n
Ha ocHoBe PT'OC COO
O6mme xommerennmu (nanee — OK) m mpodeccuonanbapie kommeTeHimu (manee — I[IK) ®I'OC CIIO B cooTHeceHHH ¢

JMYHOCTHBIMHU, METAlPEAMETHBIMH U TPEIMETHBIMHU pe3ysbTaTamMu 00ydeHusi 06azoBoro ypoBHs (manee — [1P6) ®I'OC COO

IMpCaACTaBJICHLI B Ta6J'IHI_I€2

Kox n HammeHnoBanmne
(opmupyembix
KOMIIEeTeHIM A

HJIaHI/IpyEMbIe pe3yabTaTbl OCBOCHHS MPOrpaMMbl IO JUCIHUIIJIMHE

O6mme!

JucuMILInHAPHbIE?

OK 01. Beioupars
CIoco0bI peneHust
3a1a4
npogeccuoHaILHOU
AeATeTbHOCTH
NPUMEHUTEIbHO

K pa3ju4HbIM
KOHTEKCTaM

JInyHOCTHBIE PE3YNIBTATHI
TPY/ZIOBOTO BOCIIUTAHHMS:
- TOTOBHOCTH K Tpyny,
Tpyanosooue;

- TOTOBHOCTL K AKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU
U COIMAJIbHOM HAPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,

JOJDKHBI  OTpaXaTb B YaCTH

OCO3HAHUC HNEHHOCTH MACTCPCTBA,

IJIaHUPOBATh n CaMOCTOSATCIIBHO BBITIOJIHATH TaKyro
eI TENIbHOCTD;
- UWHTEpeC K pa3au4yHbiM cdepam npodecCHoHATHHOU
NESITENIbHOCTH,
- TOTOBHOCTH M  CIOCOOHOCTh K  0Opa3oBaHUIO

U caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HH,

- YMEHHUE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE SKOJIOTUUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX NEUCTBUM, NIPEAOTBpAIIATh
HX;

MeTaHpe,Z[MCTHLIC PE3YIbTAThl JOJKHBI OTpaXaTh:
OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HAaBaTCIbHBIMU

[IP6 1. CdopMHupOBaHHOCTH MpPEACTaBICHUNH O POJIU
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW Hay4yHOMH
KapTUHE MHpa, O cUCTeMooOpasyrouieil poin (GU3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCUNCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKU;
MOHMMaHWE (PU3MYECKOM CYHIIHOCTH  HaAOJII0/1aeMBbIX
SBJICHUH  MHKPOMHpa, MaKpoOMHpa M  MErammpa;
MOHUMaHWE PpPOJM  ACTPOHOMHUU B  MPAKTUUYECKOU
NEATEIIBHOCTH  Ye€lOBEKa M JajbHEHIIEM HaydHO-
TEXHUYECKOM pa3BUTHUH, ponu buzuku
B (opMupoBaHUM Kpyrozopa U (YHKIHMOHAJIbHOU
IPaMOTHOCTH YeJOBEKa JUIsl PpEHICeHHUs MPaKTHUYEeCKUX
3az1ay;

[IP6 2. CdopmupoBaHHOCTH YMEHHH paclo3HaBaTh
¢usnueckue  sBIeHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE M3YUYEHHBIX 3aKOHOB: paBHOMEPHOE

1 O6ume pe3ynbTaThl CHOPMYIHPOBAHEI B COOTBETCTBHH C IMUYHOCTHBIMU U MeTanpeaMeTHeIME pesyiabratramu @I'OC COO, B hopMHpOBaHNH KOTOPEIX y4acTBYeT 00ImeoOpa3oBaTenbHast AUCIUIIINHA.
2 JIucuMIuIMHAPHBIE PE3YILTATH COPMYIMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHY C TPEOOBAHUAMH K IIPEIMETHBIM Pe3yJbTaram 6a3080ro yposHs (ITP6) ®I'OC COO (Ilpukas MunoOpHayku
Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).




JECUCTBUSIMU:

a) 6a30BBIC JTOTUUECKHE ICUCTBUS:

CaMOCTOSITENILHO  (DOPMYJIHUPOBATh M AKTyaJIM3HPOBAThH
npo0jemMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTaHABIIMBAThH
CYIIECTBEHHBI TPU3HAK WM OCHOBAaHUS [JIsi CpaBHEHUS,
knaccupukanuu W 00OOIICHHS;  ONPEACNATh  IENH
NESATCIIbHOCTH, 3a/laBaTh IapaMeTpbl W KPUTEPUH UX
JIOCTVDKCHHMS; BBISIBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccCMaTpUBAaEMbIX  SBJIICHHMSX; BHOCHTh KOPPEKTHUBBI B
JIeSATEeILHOCTh, OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEISIM,
OIICHUBATh PHUCKU IIOCICJACTBHHA JEATCIbHOCTH; pPa3BUBAThH
KpeaTHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIeM;
0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BIAACTh HaBbIKAMU  y4eOHO-HCCIIEAOBATEIbCKON U
MIPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIICHUs IPooIIeMm;
- BBISABIIATE MPUYUHHO-CIIEICTBEHHBIE CBSI3H u
aKTyaJIM3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Yy €€ PEIICHHSI,
HAaXOJWTh  ApryMEHThl MM  JIOKa3aTelbCTBa  CBOMX
YTBEPKIACHUM, 3a7aBaTh napaMeTpsl
U KPUTEPUU PEIICHHUS,

- AHAM3HUPOBATh TIOJYYCHHBICE B XOJC pEIICHHS 3a7add
pe3ynbTaThl, KPUTUYECKH OIICHMBATh HX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMEPEHOCUTh 3HAHHUA B TIO3HABATEIbHYI0 U
MPAKTUYECKYIO YaCTH KU3HEACITSILHOCTH;

- yMeTh HMHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEAMETHBIX
oOJacreii;

- BBIIBHUTAaTH HOBBIE HIEH,
MOJIXOJIBI U PEIICHHUS;

- MPOSIBIIATE  CIIOCOOHOCTh WX  HWCIOJB30BAaHUSA B
MO3HABATEIILHON M COIMAIbHOM MPAKTHKE;

-TIPOSIBIIATH CITIOCOOHOCTH M TOTOBHOCTBH K CAMOCTOSITEIILHOMY
MOVCKY METOJIOB PEHICHHS MPAKTUIECKHX 3a/1a4, TPUMEHECHUIO

npeajiaratb OpPUIMHAJIBHBIC

U  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JBUXKEHUE,
CBOOOJIHOE TaJIeHHUE TeJ, JBM)KCHHE II0 OKPY)KHOCTH,
WHEpIHs,  B3aUMOJICHCTBUE  Tell,  KojebarerapbHOe
JBIDKEHUE, PE30HAHC, BOJHOBOE JBIDKCHHE, TUDPy3us,
OpOYHOBCKOE ABUKCHHE, CTPOCHHUE KUIKOCTEH U TBEPIBIX
TeJd, HW3MEHEHHE o0beMa Tel TpH  HarpeBaHUHU
(oxyaxkaeHuu), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIIMs, TUIaBJIICHUE, KPHUCTAJUIM3AIUs, KHUIICHUE,
BJIAKHOCTh BO3/lyXa, CBSI3b CPEAHEH KUHETUYECKOMN
SHEPTUU TEMJIOBOTO JBIKEHUS MOJIEKYT C abCONIOTHOU
TEMIIEpaTypOi, TMOBBIIICHUE [ABJICHUS Ta3a IpPU €ro
HarpeBaHUU B  3aKPBITOM COCYZAE, CBSI3b MEXIY
napamMeTpaMu  COCTOSHMS ra3a B H3OIpoIleccax;
AJICKTPHU3ALIMS TEJI, B3aUMOJICHCTBHUE 3apA0B, HArpeBaHUE
MPOBOJHUKA C TOKOM, B3aUMOJICICTBHE MAarHUTOB,
3JEKTPOMArHUTHAsE WHIYKIUS, JEWCTBHE MAarHUTHOTO
MoJIsl Ha TMPOBOAHUK C TOKOM W JIBIDKYIIMICS 3aps,
ANEKTPOMArHUTHBIE KOJIEOaHHS U BOJTHBI, IPSMOIIMHEHHOE

pacrpocTpaHeHHE CBETa, OTPaKEHHE, MpPEJOMIICHUE,
uHTepdepeHIms, T paKIus
u TOJISIPUA3ALIUS CBeTa, JICTICPCHS CBETA;
¢dorosnexTpuyeckuid  3PQPeKT, CBETOBOE  JaBlICHHE,

BO3HUKHOBEHHE JTIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTE;

[TP6 3. Bmamenue OCHOBOIOJATAIOMIMMHU (PU3HUESCKHUMHU
MOHATUAMM W BEJIMYMHAMH,  XAPaAKTEPU3YIOIIMMHU
(u3nueckrue Mpouecchl (CBSI3aHHBIMU C MEXaHUYECKUM

JABHXCHHUEM, BSaHMOHeﬁCTBHeM TCJI, MCXaHHYCCKHMU
KOJICOAHUSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIIIECTBA, TCIIJIOBBIMA IponecccamMu,

QJICKTPUYCCKUM U MArHUTHBIM IIOJIIMU, DJICKTPUYCCKUM
TOKOM, 3JICKTPOMAarHUTHBIMU KOJICOAQHMSIMU U BOJIHAMU,
OIITHYCCKUMHU ABJICHHUAMH, KBAHTOBBIMHU SABJICHUSIMU,




Pa3IMYHbIX MCTOAOB IMO3HAHUA

-CcTaBUTh W (OPMYIUPOBAaTh  COOCTBEHHBIC  3aJayd
B 06pa3OBaTeJIBHOI>'I ACATCIIBHOCTH U ) KXU3HCHHBIX CUTYAIUAX
-BBISIBIISITH NPUYUHHO-CJICICTBEHHbIC CBSI3U u
AKTYAJIM3UPOBATh 3a/av4y, BbIABUI'dATb T'MIIOTE3Yy €€ PCHICHMA,
HaXOJUTh  apryMEHTBl  JUIi  JIOKAa3aTelbCTBA  CBOMX
YTBEPKJICHMM, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;
aHAJIM3MPOBATh IIOJNydCHHBIE B XOAE pEIICHUS 3aJayd
PE3yIbTaThl, KPUTHUYCCKU OLCHUBATL HX JOCTOBCPHOCTD,
NPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCIOBHUSX; IaBaTh
OLCHKY HOBBIM CUTyallUdM, OLICHUBAThH HpHO6p€TeHHLIﬁ OIIBIT,
pa3palaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHaln3a
HAMEIOIIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
OCYIIECTBIIATH IICJICHAIIPABICHHBIH MMOUCK MEPEeHOCca CPEICTB
U CcI0c000B AEWCTBUS B MPO(PECCHOHAIBHYIO CPENY;

yMETh NepEeHOCUTh  3HaHUS B II03HABATEJIbHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACATEIHbHOCTH,

yMETh MHTETPUPOBATh 3HAHMA M3 pa3HbIX MPEAMETHBIX
o0JacTei; BBIJIBUI'aTh HOBBIC HJICH, rnpeanaratb
OpPUTHHAJIbHBIE TIOJXO/IbI U PELICHHUS;

CTaBUTh HpO6J’ICMI>I U 3aaa49u, 1O0IIYCKAOKUE aJIbTCPHATUBHBIC
peLeHus

CTPOCHUCM aTOMaA U AaTOMHOTI'O A/1pa, paI[I/IoaKTI/IBHOCTbIO);

BJIAJICHUE OCHOBOIIOJATAOIIMMU  ACTPOHOMUYECKHUMH
TTOHSITUSIMH, MO3BOJISIIOIIIUMH XapaKTepU30BaTh
MPOIIECChl, TPOUCXOMSIINE Ha 3Be3JaX, B 3BE3IHBIX
cucTemax,

B MEXTaJIaKTHYECKOW Cpejie; JIBWKEHHWE HEOECHBIX Tell,
9BOJIOLMIO 3Be311 M BeelleHHoii;

[IP6 4. BnaxgeHwe 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
U TeopusiMud (3akoH BcemupHoro TtaroteHus, I, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHHYECKOU
SHEpPrMH, 3aKOH COXPAHEHUS HWMIYJIbCA, MPUHIMI
CyNEepIIO3UIINI CHII, MIPUHIIAIT PaBHONPABHOCTH
MHEPLUHUAIBHBIX ~ CHCTEM  OTCYETA; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPHI0 CTPOEHHUs BEIECTBA, Ia30BbIE
3aKOHbI, TIEPBBIA 3aKOH TEPMOJIMHAMHUKH;  3aKOH
COXpaHEHHUs OJJIEKTPUYECKOro 3apsaa, 3akoH KyioHa,
3akoH OMa s ydacTka Iienu, 3akoH Oma Jiist TIOJTHOM
JJIEKTPUYECKOM 1enu, 3akoH Jxoynsa - JleHua, 3akoH
SJIEKTPOMArHUTHON  WHAYKUWH, 3aKOH COXPaHCHUS
SOHEPrUH, 3aKOH NPSAMOJMHENHOTO paclpOCTPaHECHUS
CBETa, 3aKOH OTPaXEHUs CBETa, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHMUS DHEPIUHU, 3aKOH COXPAaHCHUS
AMIYJIbCA, 3aKOH COXPAaHEHHS AJIEKTPUUECKOTO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOI0 4YMCIla, NOCTyJarsl bopa,
3aKOH pPaarOaKTUBHOTO pacmana); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB
Y 3aKOHOMEpPHOCTEW TMpu aHaln3e (PU3MUECKUX SIBICHUN
U MPOLIECCOB;

I[IP6 6. BrnageHue OCHOBHBIMH METOJaMHU HAyYHOTO
TO3HAHMS, WCIONB3YEMBIMH B (PU3HUKE: TPOBOAUTH
MpsiMbIe U KOCBEHHBIC U3MEPEHHs (PU3NUECKUX BEITHYUH,
BBIOMpAsi ONITUMAJIbHBIN CIIOCO0 M3MEPEHUS U UCIOJIB3YsI
W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEM H3MEpEHUH,




MIPOBOJIUTH HCCJEIOBAHUE 3aBUCUMOCTEH (PH3MUECKUX
BEJIMYNH

C HCHOJBb30BAHMEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MOJly4YE€HHBIE  PE3YJIbTAThl, HCIONb3yd (PUINUYECKUE
TEOPHH, 3aKOHBI U TIOHSTHUS, U JIeTIaTh BBIBOJIBI; COOMIOAATh

mpaBuiga  O€30macHOTO  TpyJda TMpU  MPOBEACHUH
HUCCIIETOBAHUI
B paMKax y4eOHOro »JKCIIepuUMEHTa U  y4eOHO-

UCCJIEJIOBATEIbCKON JIEATEIbHOCTH C HCIOJIb30BAaHUEM
U(GPOBBIX U3MEPHUTENBHBIX YCTPOHUCTB U J1a00paTOPHOTO
obopynoBanus; CHOPMHUPOBAHHOCTh  MPEACTABICHUI
0 MeToAax IOJIyYCHHsS] HAay4YHBIX ACTPOHOMHYECKUX
3HAHWH,

I1P6 7. CopmupoBaHHOCTH YMEHHSI pelIaTh pacueTHHIC
3aJlayd  C SBHO 3a/JaHHOM (U3MUYECKON MOJENbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI M MPUHIMIBI; HA OCHOBE
aHaJIM3a yCIIOBUS 3aJ]aui BEIOUpATh PU3NUYECKYIO MOJIEb,
BBIICTATh  (U3MUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOIMMBIE NJISl €€ PEIIeHUs, MPOBOJUTH PACUETHl U
OLICHMBATh  PEAJIbHOCTh  IOJIYYEHHOTO  3HAYCHUS
(u3MuecKoil BEIMUYMHBI, pellaTh KaueCTBEHHBIE 3ajauH,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCyXIeHHil ¢ ONmOpoM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHHS

OK 02. Ucnnos1ib30BaTh
COBPEMEHHbIE
CpeACTBA MOKMCKA,
aHaJImn3a

U HHTepHnpeTauuu
uHpopmannu

U MHGOPMaLlUOHHbIE
TeXHOJIOTHH

AJISl BBINIOJIHEHHU S

JIM4HOCTHBIE PE3YyNbTAThl  JIOJKHBI
LIEHHOCTU HAay4YHOT'O MTO3HAHUS:

- c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH M OOLIECTBEHHOU
MPAKTHKH, OCHOBaHHOTO Ha Janore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

OTpaXXaTb B YaCTH

[IP6 5. YMeHue yuuThIBaThb TIpaHULBl TPUMEHEHUS
M3YYEHHBIX (pU3MUECKUX MoJeneil: MarepuanbHas TOUKa,
WHEpIUaIbHAS CHCTEMAa OTCUYETa, HIICATbHBIN Ta3; MOJICIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPHABIX TeJ, TOYCUHBIN
JNIEKTPUUECKUI  3apsa, sAepHas  MOJeNb  aToma,
HYKJIOHHasE MOJIeJIb aTOMHOTO siipa TMpH pelIeHUH
(bu3nuecKux 3aaay;

IMP6 9. CdhopMUpPOBAaHHOCTH COOCTBEHHOUN IMO3HUIIUU TIO
OTHOIIEHHUIO K (pr3nyeckor mHGOpMAITNH, TTOTyIaeMOM U3




3aga4
npodeccuoHaILHOM
AeSTeIbHOCTH

- COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJBTYPBI
KaK CpEICTBA B3aMMOJCHCTBUS MEXKIY JIIOABMHM U IO3HAHMS
MUDA;

MeranpeaMmeTHble  pe3ysnbTaTbl  JOJDKHBI  OTpaXkaTb:
OBnajeHne yHHUBEPCATbHBIMU y4eOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBbIKaMU NOJIY4YeHUsI HHPOPMALIMU U3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYLIECTBIISATh IOUCK,
aHaliu3, CUCTEMAaTH3alMI0 W HMHTEPIpEeTaluio HHGpOpMalUu
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

- CO37aBaTh TEKCThl B PAa3IUYHBIX (opMaTax C y4eToM
Ha3HaueHUs WHQPOpPMAIMU W IIeNIEBOW ayAMTOPUH, BHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3alluH;

- OLICHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpMAaIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
- HCII0JIb30BATh CpeacTBa MH(OPMALIMOHHBIX
Y KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B PEIIEHNN KOTHUTHBHBIX,
KOMMYHHMKaTHUBHBIX U  OpPraHM3AallMOHHBIX  33dad  C
co0JIr0IeHHEM TpeOoBaHUI 9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHUEHBI, pecypcocOepexeH si, MPaBOBbIX U
TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€3011acHOCTH;

- BJIaZIETh HaBbIKAMHU paclO3HaBaHMs U 3allUThl HH(pOpMaLIH,
UH(OPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

pa3HBIX MCTOYHUKOB, YMEHHH HCIIOJIB30BaTh IHU(POBEIE
TE€XHOJIOIMH JUIs IIOMCKa, CTPYKTYpPUPOBaHU,
MHTEPOpPETAllMd U TPEACTaBICHUS Y4eOHOW W HaydHO-
HOIIYJIAPHOU uH(pOpMalNH; pasBuUTHE YMEHUU
KPUTHYECKOT'O aHaJIN3a MOJIy4aeMoil HHPOpMaIIuu

OK 03.
IlnianupoBars

U peajiu3oBbIBATh
co0CTBEHHOE
npodgeccHOHAIbHOE
1 JIMYHOCTHOE
pa3BuTHE,
NpeanpruHAMATEb
CKYI0

.HI/I‘-IHOCTHBIC pe?;y.]'H)TaTI)I JOJIPKHBI OTpa)KaTI) B 4YaCTHu
JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

- CIOCOOHOCTH OIIEHMBATh CHUTYallMI0 U
OCO3HAHHBIE pEIIeHUs, OPHEHTUPYACH Ha
HpaBCTBeHHBIe HOpMI)I 1 IICHHOCTH,

- OCO3HAaHHWE JIMYHOTO BKJAJ B TOCTPOEHUE YCTONYHMBOTO
Oynyuiero;

MeranpenmeTHeie pe3yJIbTaThl JOJKHBI OTpaXkaTh:
OBjajicHie YHUBEPCATBHBIMU PETYISITHBHBIMU JICHCTBHSMHU:

MNpUHHUMATh
MOpaJIbHO-

I[TP6 9. CdhopmupoBaHHOCTE COOCTBEHHOW TO3UIIMH 10
OTHONICHUIO K (hr3MUecKoil nH(opMaLnu, MoTydaeMoi u3
Pa3HbIX MCTOYHHUKOB, YMEHUH HCIOJB30BaTh LU(POBHIE
TEXHOJIOTHH TUIS TIOWCKa, CTPYKTYypUPOBAHUS,
WHTEpIpeTali U TpeACTaBIeHUS y4yeOHOW W Hay4yHO-
MOMYJSIPHOM nH(pOpMaInu; pa3BuTHE yYMEHUN
KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIun
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AesiTeJIbHOCTh
B
npogdeccuoHaIbLHOM
cepe,
HCNO0Jb30BATH
3HAHMA 110
NPaBoOBOM U
¢punancosoii
rPaMOTHOCTH

B Pa3JIMYHBIX
JKM3HEHHbIX
CUTYyalUsIX

a) caMOOpTraHU3aLUs:

- CAMOCTOATEIBHO  OCYILECTBJIATh  ITO3HABATCIIBHYIO
JIeSATEIIbHOCTD, BBISIBIIATH poOIeMBl, CTaBUTH
u (opMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTENIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

- CAMOCTOSITEJIbHO COCTaBJIATh IUIAH PELIEHUs MpOoO0JieMbl
C  Yy4eTOM  MMEIOIIUXCA  PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

-pacIupATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX
IIPEATNIOYTEHU;

- JleslaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBATh €ro, Opartb
OTBETCTBEHHOCTD 34 PEUICHUE;

-CII0cOOCTBOBATh (POPMHUPOBAHUIO M HPOSIBICHUIO IIHUPOKON
SPYAMLIMU B Pa3HBIX 00JacTAX 3HAHUN, TOCTOSHHO MOBBIIIATh
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb;

0) CaMOKOHTPOJIb!

UCIMOJIb30BaTh MpPUEMBbl peQIIeKCUU JIi OLIEHKU CUTYalluH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETb OLICHMBaTb PUCKM U CBOEBPEMEHHO IIPUHUMATH
peleHus 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIbHBIN UHTEIIEKT

- CTpEMJIEHHWE K JOCTHKECHHIO LEIU U yCHIeXy, ONTHUMU3M,
WHULAATUBHOCTb, YMEHUE JCHCTBOBATb, UCXOI U3 CBOMX
BO3MOKHOCTEIA;

- crocoOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUHUTBIBATH €0 IPU  OCYIIECTBIECHUHM KOMMYHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- CIIOCOOHOCTD BBICTpaMBaTh OTHOIICHUS C APYTHUMH JIFOJbMH,
3a00TUTHCA, TPOSBISTH HHTEPEC U pa3periaTh KOHPIUKTHI

OK 04. D¢ dexTnBHO
B3aHMO/1€liCTBOBATh
U padorarhb

JImaHOCTHBIE pPE3YyIbTaTbl JOJIKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOTO ITO3HAHUA:

[IP6 10. OBnanenue ymeHusMu paboTaTb B TpyIIIe
C BBINOJIHEHHEM DA3JIMUHBIX COLMAJIBHBIX  pOJIEH,
IUIAHUPOBATh paboty IpyMIIbI, palnyoHaIbHO
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B KOJLUIEKTHUBE
U KOMaHe

- OBJIQZICBaHWE HAaBBIKAMU  y4eOHO-HCCIIEOBATEIBCKOM,
IPOEKTHON U COLMAILHON JeSITeIbHOCTH;

MeranpenMeTHble  pe3yibTaThl  JOJDKHBI  OTpaXkaTh:
OBnagenue YHUBEPCATIbHBIMU KOMMYHHKaTHUBHBIMU
JEHCTBUSIMU:

0) coBMeCTHast eI TEIbHOCTD:

- MOHMMAaTh M WCIOJB30BATh MPEUMYIIECTBA KOMaHIHOU
U MHIUBU1YaJIbHON pabOThI;

- BBIOMpATh TEMaTHKy U METOJbI COBMECTHBIX ICWCTBUH C
y4eTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro wieHa
KOJIJICKTHBA;

- OpUHUMATh  LEJU COBMECTHOH  JIeSTENIbHOCTH,
OpraHU30BBIBAThH

U KOOPJMHHUPOBATh ACUCTBUS IO €€ JIOCTUKEHUIO: COCTaBIATh
IUIaH JIEMCTBHUM, pACHpeleNsaTh pOJM C YYETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pPaOOTHI;
-OI[CHUBATh KAa4eCTBO CBOETO BKJA/Ja M KaXXJOTO yYacTHUKA
KOMaH/Ibl B 00U pe3yabTaT o pa3paboTaHHBIM KPUTEPHIM;
-TIpeJIaraTb HOBBIE TPOEKTHI, OICHWBATh HJIEH C IO3UIHU
HOBM3HBI, OPUTMHAIBHOCTH, TNPAKTUYECKOM 3HAUYUMOCTH;
KOOPJWHHUPOBATH H BBIITOIHATH PA0OTY B YCIOBHUSAX PEATBHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBUS;
-OCYIIECTBIIATh TO3UTHBHOE CTPATETUYECKOE TMOBEJCHHE
B Pa3IUYHBIX CUTyalusiX, TPOSIBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM.

OBnajieHne YHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSAMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATh MOTHBBI W apTyMEHTHl JAPYTUX JIOACH TpH
aHaJu3e Pe3yJbTaToOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOIEH Ha OIINOKH;
- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JAPYrOro
YeJI0BeKa

pacnpenenarb — JIeATEJbHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJE€KBAaTHO OLCHMBATH BKJIAJ KaXIOr0 H3
YYaCTHUKOB TPYIIIIBI
B pPElLlIEHUE paccMaTpuBaeMoil mpoOIemMbl

OK 06. IIposiBiasTh

JImgyHOCTHBIE PE3YIbTATEl OOJDKHBI OTpaXaTb B YaCTHU

I[TP6 1. CdopMHPOBAaHHOCTh MPEJACTaBICHUNH O POJIHU
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rpaskIaHCKo-
NaTPUHOTHYECKYIO
NMO3UIHUIO,
JAEeMOHCTPUPOBATH
0CO3HAHHOE
noBejeHne HA OCHOBE
TPAAUIMOHHBIX
POCCHICKHUX TYXOBHO-
HPaBCTBEHHbIX

ACTETUYECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKJIHOYasi ICTETUKY ObITa,
HAay4HOIO M TEXHHMYECKOI0 TBOPYECTBA, CIOPTA, TpyAd
U OOIIECTBEHHBIX OTHOLIEHUH;

B 00J1aCTH aTPUOTUYECKOI'O BOCIIUTAHUS ITPOSBIIATH!
-IICHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACJIEAMIO, MaMATHUKAaM,
TpazuuusaM HaponoB Poccun, noctmkenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYE;

1 MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOM HAay4HOU
KapTHHE MHpa, O CHUCTEeMOOOpasylolied ponu (U3KMKU
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAaJe POCCHUHCKHUX
1 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;

IOHUMaHWe (U3NYECKOM CYIIHOCTH  HaOJII0JaeMbIX
SIBJICHUM  MHUKPOMHpA, MAakpoOMHMpa M  METaMHpa;
NOHMMAaHHUE pOJIN  ACTPOHOMUM B  IIPAKTHYECKOHN
JeSATEIbHOCTH 4eJI0BEKa

eHHOCTei, B TOM MertanpeaMeTHbIC pe3yabTaThl JIOJIKHBI OTpaKaTh: | M JAJIBHEHIIIEM HAyYHO-TEXHUYECKOM DPAa3BUTHUH, POJIU
YHuciIe ¢ Y4eTOM OBnanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | (pHU3UKH B OPMHUPOBAHUH KPyro3opa u (pyHKIIMOHATBHOM
rapMOHHU3ALMHI JIEUCTBUAMMU: IPaMOTHOCTH 4YeJOBEKa JUIS PEIICHHS MPAKTHUYCCKHX
MEKHAIIMOHAJILHBIX H | a) OOIIeHHE: 3a7a4

MEKPeJIMTHO3HBIX - OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX cepax KU3HH,

OTHOIIEHMH, - pacnio3HaBaTh HeBepOaIbHBIC CPEJICTBA OOIIECHUS, TOHUMATh

NPUMEHSATh 3HAUEHUE COLMATBHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKH

CTAHAAPThI KOH(JIMKTHBIX CUTYyallui U CMATYaTh KOHQIHUKTHI;

AHTHKOPPYNIMOHHOIO | - Pa3BepHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUS

MoBeAeHNS C WICTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. JImdHOCTHBIE pe3yibTaThl JNOJDKHBI OTpaxkaTh B uactu | [IP6 8. CdopmupoBaHHOCTH yMEHUS MPUMEHSTH
CogaeiicTBoBaTh DKOJIOTUYECKOTO BOCIIUTAHUS: MOJIyY€HHbIE  3HaHUS [ OOBSCHEHMs]  YCJIOBUH
COXpPaAHEHMIO - c(hopMHPOBAaHHOCTH HKOJIOTUUYECKOM KYIbTYphl, TOHUMAaHUE | MPOTEKaHHUs (U3MUYECKUX SIBICHUH B TMpUpoAe u Ui
OKpY’Kalollleil cpelbl, | BIASHUS  COLUMAJbHO-DKOHOMMYECKMX  IPOLECCOB  HA | MIPUHATHS NPAKTUYECKUX pEUNICHUH B ITOBCEJHEBHOM
pecypcocoepe:keHnI0, | COCTOSHUE TPHUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHHE | KU3HU

NPUMEHATDH 3HAHUA
00 N3MEeHEeHUH
KJIuMaTa, IpuHIUIIbI
0epexInBOro
NPOU3BOJCTBA,
3¢ppexTUBHO
AeHCTBOBATH

B Ype3BbIYaAWHbIX
CUTYALHAX

r100aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUTAHUPOBAHKME U OCYILECTBIICEHUE IEUCTBUI B OKPY KaIOIIEH
Cpele Ha OCHOBE 3HAHUA LEJeld YCTOWYHMBOTO pPa3BUTHS
YeJI0BEUECTBA;
aKTHBHOE  HEIMPHUSITHE
OKpYXKarolleH cpee;

- AKTHBHOE HENpUATHE JIeUCTBUH,
OKpYXKarolleH Cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJIOTHUYECKHE

JNEWCTBUM, NPUHOCSAIIUX  Bpexd

MMPUHOCAIINX BpPE

s o0ecriedeHusi 0e30MacHOCTM MpU  oOpallieHuun
¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsS  370pOBbS WM COOJIOACHUS  HOPM
9KOJIOTUYECKOT0 IMOBEJIEHUsI B OKpY’Kaloliel cpene;
MOHUMaHHEe HEOOXOIMMOCTH TNPUMEHEHUS IOCTIKEHHMA
¢buzukn

Y TEXHOJIOTHH ISl pAaIiOHAIEHOTO TIPUPOAONIOIH30BAHUS
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IIOCJIC/ICTBHSL NPEAIIPUHUMAEMBIX ACHUCTBUMN, IPEIOTBPAILATh
ux

IIK 2.2. Beiouparn
BH/ ¥ IApaMeTPhI
PeKHUMOB
o0padoTkm
MarepuaJa ¢
y4eTroMm
NpUMeEHsIeMOM
TeXHOJIOTHH

TOTOBHOCTH U CITIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCIIC
camM000pa30BaHUI0, Ha IPOTSXKEHUH BCEH JKU3HU;
CO3HATEJIbHOE OTHOIIEHUE K HEPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO yCIIEHIHOM NpodecCHOHaIbHON 1
OOIIECTBEHHON JEITCILHOCTH;

0CO3HaHHBII BbIOOP Oyayiel npodeccuu 1 BO3SMOXKHOCTEH
peanu3anuy cOOCTBEHHBIX )KM3HEHHBIX IIJIAHOB; OTHOLICHUE K
npodecCHOHATIBHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTHs B PEUICHUH JINYHBIX, OOIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOJIEM;

BJIaJICHHE HAaBBIKAMU TI03HABATEIILHOW, y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHON JEATENbHOCTH, HABBIKAMU
paszpemieHus npodaem; cnocoOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B pEelIeHUs MPAaKTHUYECKUX
3aJa4, MPUMEHEHUIO PAa3JIMYHBIX METO/IOB ITO3HAHHUS;

YMEHHE UCMOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHojoruil (nanee — MIKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX 1 OPraHU3alMOHHBIX 3324
¢ coOmofeHreM TpeOOBaHMM  SPrOHOMMKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHHs, MPaBOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€30MacCHOCTH

c(OPMHPOBAHHOCTH MPEACTABICHUI O POJIU U MECTE
(u3MKN B COBPEMEHHON Hay4YHOM KapTHHE MHpA;
MOHUMaHKe (PU3NYECKOHN CYIIHOCTH HAOIIOIaEMBIX BO
Bcenennoii siBiiennid, poiu GU3UKH B POPMUPOBAHUHT
Kpyrosopa 1 (pyHKIIMOHAIbHOW IPaMOTHOCTH YEJIOBEKA
JUISl PEeLIeHUs IPAaKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTH YMEHUS peIiaTh PU3HIECKUe

3aJauu;

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJTYYCHHBIC
3HaHUS Ul OOBACHEHMsS  YCIOBUH  IpPOTEKaHMs
(Gu3NYeCKUX SBICHUH B TMpHpOJE, NMPO(HEeCCHOHATLHON
chepe M AN NPUHATHA NPAKTUYECKUX pEIICHUH B
IIOBCETHEBHOW KU3HU
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa3oBaTeJIbLHOH JTUCITUNINHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yueOHoii padoThl Oo0bem B
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHHIIJIMHBI 220
1. OcHoBHOE coaep:xaHue 202
BT. U.:
TEOpEeTHYEeCKoe 00yUueHne 122
1a00paTOPHO-TIPAKTHYECKUE 3aHATHUS 80
2. IlpodeccnoHaTbHO-OPHEHTHPOBAHHOE COEPIKAHUE 58
3. CamocrosiTesibHasi paboTa 10

IMpomexyTounasi arrectanus (IK3aMeH)
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2.2. TeMaTH4YeCKHUii NJIAH U COAePKaAHNEe TUCUUILTUHBI « DU3nKa»

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

[IpakTHueckoe npuUMeHEeHUEe (QU3NYECKHMX 3HAHUNW B TOBCEJHEBHOM MH3HU JJIsi HCIOJIH30BaHUS
[IPOCTBIX MEXaHU3MOB, MHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB. CIHUJIOMETpP, ABHKEHHUE CHApPSIOB,
LICITHBIE U PEMEHHBIE ITEpeayn.

TexHUYeCKue yCTpOMCTBA U INMPAKTUYECKOE NMPUMEHEHHUE: MOAUIMITHUKH, JBUKEHUE HCKYCCTBEHHBIX

CIyTHUKOB.

HaumeHoBaHue Coaep:xanue y4ueOHOro MaTepuasia (0CHOBHOe U NPo¢eccHOHAILHO OPUEHTHPOBAHHOE)3, Oo0bem dopmMupyembie
pa3/iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) 4acos KOMIIeTeHIIHH
1 2 3 4

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT'O MIO3HAHMS 2

Tema 1.1 CoaepskaHue y4eOHOIo MaTepuaJia 2 OK 01

Beenerue @dusuka - Hayka o npupoje. Hayunsle MeTOIbI IO3HAHUS OKPY:KaroIIero Mupa. Poiib skciepumenTa u OK 02
TEOPUH B TPOLECCEe MO3HAHMS MPUPOIBI. DKCHepUMeHT B (usuke. MopaenupoBanue (HU3NIECKUX
sIBJICHUI U npoueccoB. Hayunble runoressl. @u3nyecKkue 3aKOHbI U TEOPUU. [ paHUIBI IPUMEHUMOCTH
¢duznuecknx 3axkoHoB. [IpuHIMn cooTBeTcTBUA. POb 1 MecTo pusuku B GOpMUPOBAHUN COBPEMEHHON
Hay4YHOW KapTUHBI MHPA, B IPAKTUYECKON JESITEIbHOCTH JTIOACH

Paznen 2. Mexanuka 43

Tema 2.1 Conep:xanue yueOHOro MaTepuaJia 7+3

Kunemartuka OcHOBHOE coepKaHUeE.
Mexannueckoe JABMKEeHHE. OTHOCHTENBHOCTh MEXAHMUYECKOTO JABMKEHMsS. (CucTema OTcyera.
Tpaexropus. Ilepemenienue, cKOpocTh (CpeaHsii CKOPOCTb, MCHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTEpHUaIbHOW TOUKH, MX IMPOEKLIUN Ha OCH CHUCTEMBI KOOpAMHAT. PaBHOMEPHOE M PaBHOYCKOPEHHOE OK 01
MpsiMOJIMHEHOe JBMKeHHe. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U OK 02
nepeMeIleH!s] MaTepuajbHOW TOYKHM OT BpeMeHH. CBoOOJHOE mMajeHue. YCKOpeHue CBOOOTHOIO OK 04
nageHus. KpuBonuHenHoe IBHKEHHE. [IBUKEHNE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH C ITOCTOSIHHOM OK 06
MO0 MOAYJII0O CKOPOCTBbIO. YTJIOBasi CKOPOCTh, JIMHEIHass ckopocTh. Ileproa u uyactoTa obOpalueHus. OK 07
LleHTpoCcTpeMUTENBHOE YCKOPEHHE K 2.2.

3 O6pasoBarenbHas OPraHU3ays BIPABE CAMOCTOATENBHO ONPEAENSTh MOCIEN0BATENLHOCTh U3YYEHHS. PA3IENIOB M TEM, BXOJSIIMX B HUX, & TAKKE MEPEPACIPENEIATh KOIMYECTBO YACOB ISl OCBOSHHUS
o0y4aromuMucs y4eOHOro MaTtepuala, ¢ y4eToM JIOTMKH (JOPMHUPOBAHUS NPEIMETHBIX PE3yJIbTaToB, OOLIMX M MPO(ECCHOHATBHBIX KOMIICTCHIUMH, MEKIIPEAMETHBIX CBA3CH C JIPYrHMHU JUCIHUILIMHAMU
0611e00pa3zoBaTensHOro U 001enpodeccHoHanbHOro HUKIoB yyeonoro miana OIT CIIO.

16




TexHuIeCcKHe yCTpOfICTBa U MPAKTUYCCKOC NPUMCHCHUC: MOAIIHUITHUKHK, NBHKCHUC HMCKYCCTBCHHBIX
CITYTHUKOB

HpaRTn'{ecmle 3AHATHSA

Ocnosnvle nabopamopno-npakmuyeckue 3anamus (JII13):

JIII3 1: BBIYHCIUTH CKOPOCTH M MYTh PABHOMEPHOI0 NPSIMOJIMHEIHOT0 IBUKEHUSI
JITI3 2: ucciienoBaTh YCKOPEHHE Tejia IPH PABHOYCKOPEHHOM /IBHKEHHH

JIII3 3: BLIYMCJMTH CKOPOCTh, YCKOPEHHS M IIYTh MPH PABHONIEPEMEHHOM JIBUKEHUH
JIII3 4: BLIYMCIUTDH BeJIMYMHBI IPH PABHOMEPHOM JIBUKEHHH 10 OKPYKHOCTH

Tema 2.2
JmHamMuka

Conep:xaHue yueOHOro MaTepuaJia

[Ipunnun otHocurensHOCTH [amwites. Ilepbiil 3akoH HproToHa. MHepruanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunnun cynepniosunuu cuil. Bropoii 3akon HeroToHa 1511 MaTepuanbHON TOYKU B
nHepuuanbHol cucreMe orcueta (MCO). Tperuit 3akon HploToHa a1 MaTepHaabHBIX TOYEK. 3aKOH
BceMUpHOro Tarorenus. Cuna tspkectu. [lepBas kocMudeckas ckopocTs. Cuila ynpyrocti. 3akoH I'yka.
Bec Tena. Tpenne. Buasl Tpenus (mokosi, ckoiibxkenus, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuial
TPEHUsl CKOJBXEHUS MU cuia TpeHus nokos. Kospduument tpenus. Cuna CONpOTUBICHUS NPHU
NBUOKEHUM Tella B KUAKOCTH WM rasze. llocrymarenpHoe M BpaliateiabHOE ABHKEHHE aOCOIIOTHO
TBEPAOrO Tena. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBus paBHOBecUs
rBepaoro tesna B UCO

10

IIpakTHYecKHe 3aHATHA

Ocnognvie nabopamopno-npakmuueckue sauamus (JII13):

JIII3 5: nccsenoBarh ABHKEHHE TeJIa MO JAeiiCTBHEM MOCTOSIHHOM CHJIbI

JITI3 6: BBIYMCIUTH NapaMeTphl TeJla, HCNO0JIb3ys BTOPOii 3akoH HbloTOHA

JITII3 7: BBIYMCIUTH CHJIBI B IPHPOAE

Pewenue 3a0au c npogheccuonanvnoil nanpaenennocmuio no pasoeny «Mexanukay:
JITI3 8. BLIYHCJIANTH YCJIOBHS PABHOBECHSI TBEPOTO Tejla

3+1

Tema 2.3
3aKOHBI COXPAHEHUS B
MEXAHUKE

Conep:xanue yueOHOTo MmaTepuajia

Mexannueckasi pabora u MouiHocTs. Kunernueckas sueprus. [lorenuuansHas sHeprusi. Pabora cuibl
3aKOH COXpaHEHMs MeXaHU4ecKOi sHepruu. PaboTa cuibl TSHKECTH M CHIIbI yipyrocTH. [Ipumenenue
3aKOHOB coxpaHeHus. UMnynbc MaTepranbHOM TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToueK. iMmysbe
CHJIbI M U3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXpaHEHUsl UMIyjbca. PeakTMBHOE ABM)KEHHUE.

10

IlpakTuyeckue 3aHATHSA

JIII3 9: BEIYHMCIANTH MOIIHOCTE TEJIa
JIII3 10: BEIYMCIUTH peaKTHBHOE ABUKEHHE TeJl
JIII3 11: BEIYHCIANTH ABHKEHHE MONIIAITHUKOB

JIII3 12: BEIYMCIUTD IBHKEHHE HCKYCCTBEHHBIX CIIyTHUKOB
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Camocmoamenvnasa paboma

CocraBJjieHHe ONIOPHOTO0 KOHcNeKTa: Ou3uka — GyHIaMEHTAIbHAS HayKa O IPUpojie. 3HAaYCHHE
¢u3uku npu ocBoenuu npodeccuii CI1O u ciermansHocTei CIIO.

CocraBiieHHEe OIOPHOT'O KOHCIIEKTa, B KOTOPOM OTPa’KE€HbI IPAHUIIBI PUMEHUMOCTH (PU3HUECKUX
3aKOHOB

CocraBJ/ieHHEe U pellieHHe CUTYallMOHHBIX 3a/1a4 (KelicoB) 1o Teme: «CBOOOHOE MM ICHUEY.
«/IBmwkenne Tena, OpOIIEHHOTO TOPU30HTAIBHOY. «/[BrKeHHE Tea, OpOIIEHHOTO MO/ YIJIOM K
ropu30HTY». «PaBHONIEpeMeHHOE ABUKEHUEY. «PaBHOMEpHOE IBHKEHUEY. «J[BUIKEHHE 11O
OKPY>KHOCTH».

Pabora Hajg pedepaTrom no teme: «Mcaak HFOTOH — co3aTelb KIIACCHYECKON (DU3HUKI.
«BzaumoneiicTBue Ten». «3aKOHBI COXPAHEHUSI B MEXaHUKE)

IHoaroToBUTH NMpeE3eHTAMI0 HA TeMY: «3aKOH BCEMUPHOTO TAroTeHus». «Bec tenay». «3akon
COXpaHEeHUs UMITyNbca». PaboTa B MexaHuKe

CocrasJiieHue kpoccBopaa no teme: mmyinbsc Tena. Mexanndeckasi pabota. 3aKOHBI COXpaHEHUS B
MeXaHHUKe.

Pa3nes 3. MoJiekyisipHasi GU3MKA U TEPMOJAMHAMHUKA 43

Tema 3.1 Conep:xaHue yueOHOIro MaTepuaJia 4+4

OCHOBBI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpMM M HUX OINBITHOE OOOCHOBaHUE.

MOJIEKYJIIPHO- bpoyHoBckoe nBuxkenue. quddysus. Xapakrep ABMKEHHS W B3aUMOJACHCTBMSI YacCTHIl BELECTBA.

KHHETHYCCKONTCOPHH [MoIeNu CTPOEHHS Ta30B, )KHUIKOCTEH U TBEP/IBIX Te U O0BSICHEHHE CBOMCTB BENIECTBA HA OCHOBE ATHUX
Mozened. Macca u pazmepsl Mosiekys. KommuectBo BemiectBa. IlocrosiHHass Aoraapo. Termmosoe
paBHOBecue. Temrneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Moaens naeansHoro rasa. OK 01
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU HAEaTbHOro rasza. ['a3oBble 3aKOHBI. OK 02
YpaBHenne MenzaeneeBa-Knaneiipona. 3akoH JlanbroHa. OK 03
IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME OK 04
DU3NYECKUE OCHOBBI OTXKUTI'A, 3aKAJIKH, OTITYCKA. OK 06
Tepmuueckas 06paboTka MeTasia OK 07
[TapameTppl COCTOSIHUS PA3PSKEHHOTO rasa K 2.2
TexHuyeckue ycTpoiicTBa M MPaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp o

4+2

IIpakTHYecKue 3aHATHA

Ocnosnble nadopamopro-npakmuueckue 3auamus (JI113):
JIII3 13. BeIYHCINTH TapaMeTPhbl MOJIEKYJT
JIII3 14. BbIYUCJINTS AaBJIeHUE W1eaJIbHOr0 ra3a
JIII3 15: BBIYMCIUTH CKOPOCTH TEIMJIOBOT0 IBHKEHUSI MOJIEKYJI ra3a

JITI3 16: Bo1yucauTh napamMeTpbl 0CHOBHOrO ypaBHenusst MKT

18




Pewenue 3a0au c npogheccuonanvnon nanpasieHHocmvio no pazoeny «Monexkynapnasa gu3suxka u
mMepMOoOUHAMUKA Y

JITI3 17 BLIYHCIUTH MAacCy BO31yXa B OMEIIEHUM.

JITI3 18: UcciienoBanue 3aBUCMMOCTH MesKAy IapaMeTPaMu COCTOSIHUS Pa3peKeHHOoro rasza (B
esKUMe OHJIAaiH)

Tema 3.2
OCHOBEI
TEPMOJIUHAMUKU

Conep:xanue yueOHOTo MaTepuajia

Buytpennsas sHeprus. PaGora u Temnonepenada. KoiaumuecTBO TEmIOTh. YpaBHEHHE TEILUIOBOIO
Oananca. [lepBoenayano TepMmoauHamMuKH. AnnabaTHeIi mpouecc. Bropoe Hayamo TepMOAMHAMHUKH.
Tennoseie neurarenu. KIIJ[ reroBoro asuratens. OxpaHa npupozsl. TepMoauHaMudeckas cucTeMa.
BHyTpeHHSs SHeprus TEpMOAMHAMHUYECKON CUCTEMBI U CIIOCOObI €€ n3MeHeHUsl. KoanuecTBo TenaoThl
u palGota. BHyTpeHHsSs SHeprusi OJHOATOMHOIO MJAEIBHOrO Ta3za. Buasl Terulonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3JIydeHHUE. Y 1eJIbHas TEII0EMKOCTh BenlecTBa. KoanuecTBo TerioTsl
npu Tteronepenaye. llonstue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpMeHeHue epBoro 3aKoHa TEPMOJMHAMUKH K H3omporeccaM. I paduyeckas nHTepnpeTanus padboTbl
ra3a. Bropoit 3akoH TepmoauHamuku. HeoOpartumocTs mpoueccoB B npupoze. TernoBble MallvHbI.
[lpuHuMnsl JOeiicTBUS  TeIUloBbIX MamuH. [IpeoOpa3oBaHuss 3HEprUHM B TEIUIOBBIX MallIUHAX.
Kosdduunent nosneznoro aeiictsus temnooit Mamunsl. [{ukin KapHo u ero koadduuuent noneznoro
NEUCTBUS.

IIpoeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

JKOJIOTHYECKHE MTPOOIEMbI TETJIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa U MPaKTHUYECKOE MPUMEHEHHE: IBUTaTeNlb BHYTPEHHETO CrOpaHusi, ObITOBON
XOJIOIMIbHUK, KOHTUIIUOHED

TexHnyeckue ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHE: TMTPOMETP M IICUXPOMETP, KaJlOpUMETP,
TEXHOJIOTUH MOJIYYE€HHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

4+3

IIpakTHYecKHe 3aHATHSA

JITI3 19: ucciienoBaTh BJAKHOCTh BO31yXa B NOMEIIEHUH.

JIII3 20: BBIYMCIUTD BBICOTY KANMJIAPA KUIAKOCTH PA3JIJMYHON MIOTHOCTH

JITI3 21: Bp1uMcauTh K03 (PUUMEeHT NOBEPXHOCTHOI0 HATSIKEHHUSI PA3JIMYHOI0 POJIa KUAKOCTH
JITI3 22: BoIYMCINTB KO3(pPUIMEeHTA TeNJIOBOr0 paciIMpeHusi MeTaJIOB

JIII3 23: BpIYMCANTH NapaMeTPbl METAJIOB € HCI0/1b30BAHMEM 3AKOHOB TEPMOAUHAMMKH
Pewienue 3a0au ¢ npoghpeccuonabhoilt HANPAIEHHOCHMbIO

JITI3 24: BLIYMCJIMTH TeMIIepaTypy ra3a B 0aJUI0HAX MPH MUTAHUH JIEKTPOI0B

JITI3 25: Beiuncantb KIIJI cBapo4YHbIX annapaToB

5+2

Tema 3.3

Conep:kaHue y4eOHOT0 MaTepuaJia

14
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ArperaTHble
COCTOSIHUS BEILIECTBA
U (a3oBbIe
Hepexoabl

[TapooOpa3oBanue u KoHAeHcanus. VicnapeHre u KuneHune. AOCOTIOTHAS U OTHOCUTENbHAS BIAYKHOCTh
Bo3ayxa. HacbllieHHbI map. YjaenpHas TEIUIOTa MapooOpa3oBaHUA. 3aBUCHUMOCTb TEMIEPaTypbl
KHUIICHUS OT JaBiieHus. TBepmoe Teno. Kpucrammmueckue u aMmopdHbie Tena. AHU30TPOIUS CBOHCTB
kpuctaiioB. JKunkue kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBieHMe W KpuCTaIU3alUsL.
Y nenpHas Temtora miasnenus. Cyonumanus. YpaBHEHHE TEIJIOBOTO OanaHca

Camocmoamenvhuvle padomaul
Padora Han pedepaTrom no Teme: «beCKOHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYpbl». «BausHue
nedeKToB Ha hru3nyecKre CBOWCTBA KPUCTAJIOBY. [leperpeTslii map U ero Ucrojib30BaHUE B TEXHUKE.
IloAroTOBUTH NMpe3eHTAlMI0 HA TeMy: MeHieneeB u GU3uKa. YYeHbIE OTKPBIBIINE Ta30BbIC 3aKOHBI.
Temmeparypa Ha ciyx0e yenoBeka. TemnepaTypHble IIKaJIbl
Pabota Han pedepaTrom no teme: KanusuisipHele siBIeHUS B IpUpoJie. YIIpyrue cBONCTBA TBEPIBIX
ren. [leperperslil map U €ro UCIOIb30BaHUE B TEXHUKE. KannuisipHble SIBICHUS B IPUPOJE.
«TeroBple IBUTaTeIn U OXpaHa OKPYXKAIOLIEH CPEIbI».
CocraBieHue kpoccopia no reme: «Tepmoaunamukay. «TemtoBsle npurarenn». «Padora, sneprus
B TEPMOJMHAMUKEY.
Hanucanue npoekra 1o teme: «CriocoObl U3MEHEHUs BHYTpeHHEN 3Heprun». «TensoBble JBUraTelnu.
OxpaHa IpUpoabI».

Pa3nes 4. DiaeKTpoaMHAMMKA

43

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xanue yueOHOro MaTepuaJjia

OneKTpu3auus Tell. OJIEKTpUYecKHi 3apan. JlBa Buaa dieKkTpuueckux 3apsaoB. [IpoBogHukw,
NUDJIEKTPUKA U TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsna. BzaumonelicTBue
3apsanoB. 3akoH Kysnona. TodeuHbll anekTpuuecKuil 3apsa. DiaeKkTpudeckoe noje. HampspkeHHOCTb
PIEKTPUYECKOro MojsA. [IpMHIMI Cynepno3uuuu 3JIEKTPUYECKUX Mojed. JIMHUM HanpsKeHHOCTH
hiieKTprueckoro noist. Pabora cun anekrpocratuyeckoro nois. IloteHuuan. Pa3HocTs moTeHInanos.
[IpOBOIHMKM M JWAJIEKTPUKH B DIIEKTPOCTATHUYECKOM IoJie. JManexkTpuyeckas HMPOHUIAEMOCTb.
DnexkTpoeMKkocTb. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPIusl 3apsyKEHHOTO
KOHJIEHCAaTOpa

IIpoeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

TexHuuyeckue  yCTpoWCTBA M NPAKTHYECKOE  INPUMEHEHME:  JJIEKTPOCKON,  JJIEKTPOMETD,
HIIEKTPOCTaTUYECKAs 3aIlMTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHACHCATOP, KOMMMPOBAJIBHBIN anmnapar,
CTPYWHBIN IPUHTED

6+1

IIpakTHYecKHe 3aHATHA

JIII3 Ne26. Beruncants cuity KynoHa niist 1Byx 3apsiioB
JIII3 Ne27. BbIYMCJIAUTH HANIPSIZKEHHOCTDh 3JIeKTPHYECKOT0 MOJIs
JITI3 Ne 28. BoruncauTh padoTy CHJI JIEKTPOCTATHYECKOT0 MOJIA

OK 01
OK 02
OK 03
OK 04
OK 06
OK 07
IIK 2.2.
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JITI3 Ne 29. BoIUuCIUTH CBSA3b MEKIY HANPSIKEHHOCTHIO U PA3HOCTHIO MOTEHINATIOB
IJIeKTPUYECKOT0 MOJs

JIII3 Ne 30. BoruncuTh mapamMeTpbl KOHAEHCATOPOB

JIII3 Ne31. BoIYMCJIMTH JHEPTHIO 3aPAKEHHOT0 KOHAeHcaTOpa

JIII3 Ne 32. BbIYMCJIMTH YHEPTHIO YJIEKTPUYECKOT0 MOJIsl

Tema 4.2
ITocTosTHHEIN

Toku B pa3mu4HBIX
cpenax

Conep:xanue yueOHOIro MaTepuaJia:

PIEKTPUYECKUN TOK.

DJIECKTPUYECKUN TOK. Y CIOBHUS CYHIECTBOBAHHS JJIEKTPUUECKOro ToKa. Mcrounnku Toka. Cuia ToKa.
Ilocrosuubll TOK. Hanpsbkenue. 3akon Oma [uisl ydacTka LENH. DJIEKTPUUECKOE CONPOTHUBIICHUE.
YaenpHOE conpoTuBieHUE BemlecTBa. [locnenoBaTenbHOE, MapaiebHOE, CMEIIAHHOE COCIUHEHUE
MPOBOAHUKOB. PaboTa anekrpuyeckoro Toka. 3akoH /xoynsa-JIeHna. MoIHOCTb 3JIEKTPUYECKOTO TOKA.
DNEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKA. 3akOH OMa AJisi IOJIHOU
(3aMKHYTOM) 3nekTpuueckoi nenu. KopoTkoe 3amblkaHue. DJEKTpPOHHas MPOBOJMMOCTb TBEPJBIX
METAJJIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS METAJUIOB OT Temieparypsl. (CBepXIpOBOIUMOCTE.
JeKTpUUecKuil TOK B BakyyMme. CBoOICTBa 31IeKTpOHHBIX My4koB. [lomynpoBogauku. CoOCTBeHHAs U
[IPUMECHAsT IPOBOAMMOCTb IONYNPOBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHMKOBBIE
NpuOOpBL. DIEKTPUYECKHd TOK B PAcTBOpPAaX M PacIUiaBaX »AIIEKTPOIHUTOB. IDJIEKTPOIUTHYECKAS
nucconuanusa. JIEKTPOIU3. JINEKTPUUYECKUH TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTENIBHBII
pa3psa. Monaus. [1nazma

IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT, ICTOYHUKH
TOKa, DSJEKTpOHArpeBaTelibHble  MPHOOPBI,  ANEKTPOOCBETUTENIbHBIE  MPHOOPBL,  TEPMOMETP
CONPOTUBIIEHUS, BAKYYMHBIH JHMOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN U0/,
rajJlbBaHUKa

4+1

HpaKanecmle 3aHATUSA

JIII3 Ne 33. BoluMciMTh apaMeTPbl CHJIbI M IVIOTHOCTh TOKA

JITI3 Ne 34. BoIYHCANTD 3J1€KTPOABHIKYIYI0 CHJIy MCTOYHMKA TOKA
JIII3 Ne 35. BeruucauTh napamMeTpbl 3J1eKTPHYECKOr0o TOKA B 3aK0He OMa 1 y4acTKa Henu
JIII3 Ne 36. BoruncauTh napamMeTpsl 3J1eKTPHYECKOr0 TOKA B 3aKoHe OMa /1l MOJTHOM Lenu
JIII3 Ne 37. BeruucauTh NapaMeTphl 3J1eKTPHYECKOr0 TOKA IPH MOCJIeJ0BATEIbHOM
COCJUHCHUH
JIII3 Ne 38. BoIuuc/auTh NapaMeTpbl JJIEKTPUYECKOr0 TOKA NMPHU NAPAJIeIbHOM COeIMHEHUH
JII3 Ne 39. BeruncauTh napamMeTpsbl 3J1eKTPUYECKOr0 TOKA NMPH CMELIAHHOM COeIMHeHUH

JIII3 Ne 40. BeruucanTs napamMeTpbl cOeJMHEHHEe HCTOYHNKOB 3JIeKTPHYeCKOH JHepruu B

0aTapero

11+3
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JIII3 Ne 41. BeruncjauTh napaMeTpsbl 3J1eKTPUYECKOro TOKA B ra3ax
JIII3 Ned2. BeuucJnTh NapaMeTphl 3JIEKTPOJIM3a PACTBOPOB
JIII3 Ne43. Beruucants napamerpbl popmyJisl Jzkoyas-Jlenna
Pewenue 3a0au ¢ npogeccuonanbroii HanPaeJIeHHOCHbIO
JIII3 Ne 44: ucciaenoBarh TeMIepaTypy HUTH JIAMIIbI HAKAJTUBAHUS
JII3 Ne 45: ncciaenoBarh TeMIepaTypHOro ko3¢ puuueHTa conpoTUBJIEHUSI METALIOB, €
TpedoBanueM «MoJioabie NpodeccuoHaIb»
JII3 Ne 46: BBIYMCIUTD YJIEKTPOXUMHYeCKHI KO3(uuueHT npu o0padoTke MeTasia

Tema 4.3 Conep:xanue yueOHOro MaTepuaJia 10+1
MarxuTtHoOe moJe. [locTosiHHbIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MAarHuTOB. MarnuTtHoe mone. Bekrtop
DIEKTPOMATHUTHASA  MAarHMTHOM MHAYKUMU. [[pMHLAN CYNEpno3UIUH MAarHUTHBIX Mojiei. JIMHUY MAarHUTHON MHIYKIIUH.
UHIYKLIHS. KapTuHa NTMHAN MarHUTHOM MHIYKIMH MOJIS IOCTOSTHHBIX MarHUTOB. MarHuTHOE 1OJI€ IPOBOJHUKA C
rokoM. KapTuHa nTuHMI MHAYKIMM MarHUTHOTO I0JISI JUIMHHOTO NPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIbLIEBOT'O IIPOBOJHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTerue NpoBOAHUKOB ¢ TOKOM.
Cuna Ammepa, ee MoAyiab U HanpasieHue. Cuna JlopeHua, ee Moaynb M HampasieHue. /[BuxeHue
3apsSDKEHHOW 4acTUIbl B OJAHOPOJAHOM MarHUTHOM mozne. Pabora cunel Jlopenua. SIBnenue
PIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOW WHAYKLUMU. OJNEKTPOABIDKYIIAs cuja
WHIYKIMHM. 3aKOH JJIEKTpOMAarHuTHOW wuHAyKuuu Papanes. BuxpeBoe siieKTpudeckoe IOJIE.
DNIEKTPOABMKYIIAsl CUJla MHIYKIUU B MPOBOJHUKE, ABIKYILEMCS MOCTYNAaTeIbHO B OJHOPOJHOM
MarHuTHOM Tnone. [IpaBuno Jlenna. MHOyKTHBHOCTB. SIBIE€HME CAMOMHAYKLIHH. DIEKTPOABUKYLIAs
CHJIa CAMOMHIYKIIUU. DHEPIrHsi MATHUTHOTO IMOJI KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHME: MOCTOSIHHbIE MArHWUThI, 3JEKTPOMAarHUTHI,
DIIEKTPOIBUIaTENb, YCKOPUTENIN JIEMEHTAaPHbIX YaCTHILl, UHAYKLIIMOHHAS I1€Yb
IIpakTuyeckue 3aHATHSA 8
JII3 Ne 47. BeIYHCIUTD 3J1eKTPOMATHUTHYI0 HHAYKIIHIO
JII3 Ne 48. Beruucants I/1C caMOMHAYKIMT KATYIIKH B MATHUTHOM I10JI€
JII3 Ne 49. BeruucjanTb HHIYKTHBHOCTh KATYIIKH B MATHUTHOM 110J1€
JII3 Ne 50. BoruucauTb MArHUTHYI0 IPOHUIIAEMOCTDH BellleCTB
JII3 Ne 51. Beruucants cuity JlopeHna 3apsizkeHHOM 4acTHIIBI
JII3 Ne 52. BoluucauTb cujly AMinepa NpoBOJAHUKA
JII3 Ne53. BbIYHCJINTh MOAYJIb BEKTOPA MAaTrHUTHON MHAYKIHMHU
JIII3 54 BBIYMCJINTH JHEPIrUi0 MATHUTHOT'O 10JIsI
Paznen 5. KoneGanusi u BOJIHBI 43 OK 01
‘Conepﬁcaﬂne yueOHOro MmaTepuajia 442 OK 02
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Tema 5.1
MexaHndeckue 1
DIIEKTPOMArHUTHBIE
KoJIeOaHU

Konebarenbnass cucrema. CBoOOmHBIE MexaHMYecKHe KosiebaHus. [‘apMoHndeckue KoleOaHus.
[lepuon, yacroTa, aMriuTyna u ¢aza konedbanuit. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHE rapMOHUYECKHX KojeOanuil. [IpeBpaimieHre sHepruu Npu TapMOHHUYECKUX KOJEOAHHSX.
Konebatenbubiit KOHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HI€aTbHOM KOJIeOaTeIbHOM
KOHTYpe. AHJIOTUS MEXIy MEXaHWYECKMMHU U 3JIEKTPOMarHUTHBIMM KoseOaHusmMu. Popmyna
TomMcona. 3aKkoH coXpaHEHHsI SHEPruu B HJealbHOM KoseOaTeslbHOM KoHType. llpencraBienue of
3aTyXalwmux KoJieOaHwsX. BBIHYXJICHHbIE MexaHWdeckue koyieOanus. Pe3onaHnc. BBIHYXICHHBIE
PIICKTpOMAarHuTHBIE KosieOaHus. [lepemennblii Tok. CHHYCOUIAIBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
[EPEMEHHOT0 TOKAa. AMIUIMTYJHOE U JAEWCTBYIOLIEE 3HAUE€HUE CHUJIbI TOKAa M HAIpPSDKEHUS.
Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedICHUE SICKTPUUECKON SHEPTUH.
IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME

DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE FJIEKTPUUECKON IHEPTUU.

TexHu4yeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK, I'€HEPATOp
[EPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepenay

HpaRanecmle 3aHATHUSA

IIpakTnyeckas padora:
JIII3 55: BpI4MCIUTH NapaMeTpPbl TAPMOHHYECKHUX KOJIeOaHU M
JIII3 56: nccnenoBaTh XapaKTepHCTHKH KOJICOAHUSI MAaTEMATHYECKOr0 MassTHHKA
JIII3 57: BpI4MCIUTH NapaMeTpPbl MATEMATHYECKOI0 MAATHHKA
JIII3 58: BpIuMcaIuTh NapaMeTphl NPYKUHHOTO MAATHUKA
JIII3 59: BBIYMCJINTH NapaMeTPOB NMePeMEHHOr0 TOKa
JIII3 60: BBIYMCJINTHL NapaMeTPhl FeHepaTopa nepeMeHHOro ToOKa
JIII3 61: BBIYMCIUTH €MKOCTHOE CONPOTHBJIEHHE NIePEeMEHHOI0 TOKA
JITI3 62: BIYMCJINTH HHAYKTHBHOE COMPOTHBJIEHHE IEPEMEHHOI0 TOKA
JITI3 63: BBIYMCJIUTHL NapaMeTpsl 3akoHa OMa IS DJ1eKTPHYECKOil e epeMEeHHOro TOKa
JIII3 64: Bp1uncauTh padoTy nepeMeHHOro TOKa

JIII3 65: BBIYMCIMTH MOUIHOCTD NEPEMEHHOI0 TOKa
Peuwtenue 3a0au ¢ npogheccuonaibhoil HaNPAIEHHOCMbIO
JITI3 66: BoIuMCauTh NapaMeTpbl TpancdopmaTopa

11+1

Tema 5.2
MexaHUYeCcKIE 1
PJIEKTPOMAarHUTHbBIE
BOJIHEI

Conep:kaHue y4eOHOT0 MaTepuasa:

MexaHUYeCKUE BOJIHBI, yCIOBHs pacnpocTpaneHus. Ilepuon. CkopocTs pacnpocTpaHEHUs W UIMHA|
BOJIHBIL. [lomepeunsie u mpoaoabHbIE BOTHBL. MHTEpepeHnus u nudpakius MEXaHHIeCKUX BOJTH. 3BYK.
CxopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHUTHEIC BOTHBI. Y CIIOBHS]

M3Ty4CHHS SJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTtanusi BekTopoB E, B, v B asiekTpoMarHutHou

8+4

OK 04
OK 06
OK 07
IIK 2.2.
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BosiHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHE, MPEIOMIICHHUE, MOJIIpH3anus, AUQpaKius,
uHTepepenyst. CKOpOCTh AMEKTPOMArHUTHBIX BOJIH. [1Ikana 37eKTpOMarHUTHBIX BOJIH.
IIpoeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

[ IpruMeHeHMe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[ IpuHIAIIB paIUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

(DJIEKTPOMAarHMTHOE 3arPsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudyeckue  yCTpoWcCTBa M IIPAKTUYECKOE IPUMEHEHWE:  MYy3bIKaJIbHbIE  HWHCTPYMEHTHI,
YJIbTpa3ByKOBasl IMArHOCTUKA B TEXHUKE W MEIMLMHE, pafap, paguoNpUEMHUK, TEIEBU30D, AHTCHHA,
renedon, CBU-neup

IlpakTHyecKue 3aHATHSA

IIpakTnyeckas padora:

JIII3 67: BBIYMCINTH XaPAKTEPUCTHKH MEXaHUYECKOH BOJIHBI
JIII3 68: BIYMCJINTH NapaMeTphbl 3JIeKTPOMATHUTHBIX BOJIH

Tema 5.3
OnTuka

['eomeTpuueckas onrtuka. [IpsMonuHeiiHOe pacipoCTpaHEHHE CBETA B OJHOPOAHOM cpene. Jlyu ceera.
Toueunslil ucTouHuk cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenune nzobpaxeHuit
B TUIOCKOM 3epkaie. [Iperomienue cBera. 3akoHBI IpeIOMIICHHUSI cBeTa. AOCOIOTHBIA MOKa3aTeib
npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrosl HoJHOrO BHYTPEHHETO OTPAKEHUS.
Jlucniepcus ceera. Cobuparoiue U paccenBaromiye JuH3bl. ToHkasd nuH3a. POKYyCHOE PacCTOSTHUE U
ONTUYECKas cuiia TOHKOM uH3bL. [locTpoenne n300paxeHnii B COOMPAIOINX U PACCEUBAIOIINX JIMH3AX.
DopmyJia TOHKOHM JIMH3BI. Y BEJIMYEHHE, 1aBaeMoe JIMH30M. [Ipenensl mpuMeHMMOCTH Tre€OMETPUYECKON
ontuku. BomHoBas ontuka. MnTepdepenius ceta. KorepeHTHbIE HCTOUHUKH. Y CJIOBUS HAOMIOCHUS
MakCUMyMOB M MHHMMYMOB B HHTEp(QEpEHIMOHHON KapTHHE OT JABYX CHH(a3HbIX KOT'€PEHTHBIX
ucTouyHUKOB. Jludpaknus ceta. JudpakunonHas pemieTka. YcioBHe HAOMIOACHHUS TIaBHBIX
MaKCHMYMOB TP MaJI€HUH MOHOXPOMAaTUYECKOTO CBeTa Ha AMPPaKIHOHHYI0 pemeTKy. [lonspusanms
CBETa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

HabmtoeHue nucnepcuu cBeTa.

TexHuyeckue ycTpoHCTBa U MPAaKTHUECKOe MPUMEHEHHUE: OYKH, Jymna, (hoToamnmapar, MpoeKIIMOHHBIH
annapar, MUKpPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISIPOU]], TEIECKOI

3+2

IpakTuyeckue 3aHATHSA

IIpakTnyeckue padoTsbI:

JITI3 69: BBIYMCIANTH NapaMeTPhI 3aKOHA OTPAYKEHHUsI CBETa
JIII3 70: BBIYMCANTH NapaMeTphbl 3aKOHA MPeJIOMJIeHNsI CBeTa
JIII3 71: BHINOJHHUTH MOCTPOEHHE B JIMH3AX

JIII3 72 BbIYMCIANTH NapaMeTpbl (hOPMYJibl TOHKOM JIMH3bI
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JIII3 73: BBIYMCIUTH NapaMeTpsl HHTepdepeHINH B KoJbluax HeloToHA
JIII3 74: BbI4MCAUTH NapaMeTphbl JM(PAKIIUM HA 1IN
JIII3 75: BBIYMCIUTH NapaMeTphbl AN (PPaKIHOHHON peleTKH

Pa3nen 6. OcHOBBI crIEeNHAJILHON TEOPUH OTHOCUTEIBLHOCTH 4
Tema 6.1 Coaeprxkanue y4eOHOIo MmaTepuaJia: 4 OK 01
OCHOBBI CIICHUANBHON [(paHUIbl  NPUMEHMMOCTH  KIACCHYECKOM  MeXaHWKW. IlocTynarsl  CIENMAIbHOM — TEOpHU OK 02
Teopun OTHOCUTEJIbHOCTHU: HHBAPUAHTHOCTb MOAYJISI CKOPOCTU CBETA B BAKYyM€, IPUHIIUI OTHOCUTEJIBHOCTH OK 04
OTHOCHUTEJIbHOCTH OliHiTeliHa. OTHOCHUTEIBHOCTh OJAHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U COKPAILLEHUE JJIUHBI. OK 05
OHeprus M UMIYJIbC PEJIATUBUCTCKONM yacTuIbl. CBSI3b Macchl C DJHEPrHEd M HUMIYJIbCOM
[PENATUBUCTCKON YaCTUIIBI. DHEPTUS TOKOS
Pa3nen 7. KBanToBas pusunka 43
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: 13+1
DIIEMEHTBI KBaHTOBOU [DoToHbl. Popmyita [lnanka CBs3u 3Heprud (OTOHA C €r0 YaCTOTON. DHEPIUs M UMIYJIbC (OTOHA.
OITUKH OTtkpsiTHe U uccienoBanue pororddexra. Onbitel A.I'. Cronerosa. 3akonsl poTtorddexra. YpaBHeHHE
OiHmTeitna s poroaddexra. "Kpacnas rpannma” dotordpdekra. [lasnenune cera. Onbiter [1.H.
JlebeneBa. Xumudeckoe JeiicTBUE CBETA.
IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME
TexHuueckue ycTpoilcTBa M MpaKTUYECKOe NpUMEHeHHue: (HOTodrIeMeHT, (HOTOAATUMK, COTHEUHAs
OaTapest, CBeTOINO/
Tema 7.2 Coaepsxkanue y4eOHOro MmarepuaJia: 9+1 OK 01
CtpoeHue aToMa Mopenb aroma Tomcona. OnbiTel Pe3depdopna mo paccesnuro -uactuil. [InmanerapHas mMoaens atoma. OK 02
IToctynats! bopa. M3nydenue u nornouieHre GOTOHOB MPH MEPEXOEe aTOMa ¢ OJJHOT'O YPOBHS 3HEPTUU OK 04
Ha aApyroil. Bunsl cnektpoB. CriekTp ypoBHEH 3HEpruu aToMa BoAopo/a. BorHoBbIe cBOICTBA YaCTHIL. OK 06
Bonnel ne bpoitnsa. KopmyckymnsipHo-BonHOBOH yanu3Mm. CIIOHTaHHOE M BBIHYKICHHOE U3JTy4eHHE. OK 07
Jludpakmus >IeKTPOHOB B KpUCTAUIaX. Y CTPOMCTBO M IPUHITUI paOOTHI Ja3epa. [IK 2.2.
IIpodeccoHaNIbHO-OPUCHTHPOBAHHOE COACPKAHUE
TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBINA aHalu3 (CIIEKTPOCKOM), Jiazep,
KBaHTOBBII KOMITBIOTEP
JlabopaTopHble 3aHATUSA 4
JITI3 76: BBIYMCJIMTHL NapaMeTpsbl (pOTOHA
JITI3 77: BpIuMCIUTH NapaMeTpbl ypaBHeHus JifHITelHA 1751 poToddpdexra
JIII3 78: BpIuMcaIuTh KpacHy1o rpanuny ¢porodddexra
JIII3 79: BBIYMCJINTD AaBJICHHE CBETA
Tema 7.3 Coaepsxanue yueOHOro MaTepuaa 4+1
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ATOMHOE SAPO

JKCIIEpUMEHTBI, J10Ka3bIBAIOLUE CIOKHOCTh CTpOoeHUs siipa. OTKphITHE PaJluOaKTUBHOCTU. ONBITHI
Pesepdopra o onpeaeneHuIo cocTaBa paIuoakTUBHOro usnydyenus. CBoicTBa anbda-, 6era-, raMma-
n3nydyeHus. BiusHMe paguoOaKTUBHOCTU Ha JKMBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEHUTpPOHA.
Hyxnonnast monens sapa [eiizenOepra-lBanenko. 3apsn siapa. MaccoBoe umciio siapa. M3oTormsl.
Anbda-pacrian. DJEKTPOHHBIM W TO3UTPOHHBIM  Oera-pacman. ['amma-uzmyuenwe. 3akoH|
PaIMOAKTUBHOIO pacrajia. DHEprusi CBA3M HYKIOHOB B sijpe. SnepHble cuibl. JledekT macchl sipa.
Snepubie peakun. Jlenenue u cuntes saep. SAnepusiii peaktop. Tepmosnepusiii cuntes. [Ipobnemsl u
[EPCIEKTUBBI SACPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SACPHOU SHEPreTUKH. DJIEMEHTapHbIE
yacTullbl. OTKpbITHE MO3UTpPOHA. MeTonbl HAOMIOACHUS W PETUCTPALMU 3JIEMEHTApHBIX YacTHULI.
DyHIaMeHTaIbHbIe B3auMOeiicTBI. EqUHCTBO (hr3nueckoil KapTUHbBI MUpa
IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE MpUMEHEHHE: (DOTOINEeMEHT, (OTOAATUHK, COJIHEYHAS
Oarapesi, CBETOJIMO, CHEKTPOCKOI, Jla3ep, KBAHTOBBI KOMIIBIOTEp, JO3UMETp, Kamepa BuibcoHa,
SIIEpHBIN peakTop, aToMHas 6oMOa

HpaRanecmle 3aHATHUSA

IIpakTuyeckue padoTbl:
JIII3 80 BbIYMCAMTH CTPOEHHME ATOMA dJleMeHTa B Tadauue MeHaeneeBa

Pa3nes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Tema 8.1 Di1eMeHTHI
ACTPOHOMHH U
acTpoU3uKH

Conep:xanue yueOHOIro MaTepuaJia

OJranbl pa3BUTHS acTpoHOMHH. [IpHukiagHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE acTpOHOMUU. Bun
3Be3HOro Heba. Co3Be3nus, sipKUe 3BE3/bl, IJIAHEThl, UX BUIAUMOE JaBWXKeHHe. CollHeuHasi chucTeMa.
[TnaneTsl 3emMHoOM rpynmbl. [InaneTsi-rurantsl. Manbie Tena Conneunoit cucremsl. ConHile, hoTocdepal
u atMocgepa. ConHevyHass akTUBHOCTb. VcTounuk sHepruu ConHIa U 3Be3/. 3Be3/bl, X OCHOBHBIE
xapakTepucTuku. [uarpamma  '"CHeKTpalbHBIM  KJIacC - CBETUMOCTH'. 3Be3bl  TJIABHOM]
MOCJIEA0BATENBHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTB' JUIs 3B€3]1 IJIaBHOM I1OCJIE0BATEIbHOCTH.
BuyTtpennee crpoenue 3Be3/1. COBpeMEHHbIE IPEJICTABICHUS O MPOUCXO0XKIECHUH U 3Bomonu ConHIa
1 3Be31. DTarbl )KU3HU 3Be37. Mueunslil [IyTs - Hama ["anaktuka. CniupansHas cTpykTypa 'anakTukuy,
pacrpesenenue 3Be3, raza u nbuii. llonoxkenue u asmxenue Comnnna B ['anaktuke. TUIBI TajJakTHK.
[Tnockas u chepudeckas noacucreMsl [ anakTuku PaguoranakTuku u kBa3apsl. YepHbIe AbIPHI B pax
ranakTuk. Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. Pa3beranue ramaktuk. Teopus
bosbioro B3peiBa. PenukroBoe m3nmydenue. MacmrabHas crpykTypa BcenenHol. MeraranakTHka.

Hepemennsie mpob6ieMbl aCTpOHOMUHT

OK 01
OK 02
OK 03
OK 06
OK 07

Ipome:xxyTounas aTrecTamus (IK3aMeH)

Bcero:

220
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3. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI JUCIHHUTIJIMHBI

3.1. Tpe6oBaHMsI K MUHUMAJILHOMY MAaTepPHAJbLHO-TEXHUYECKOMY 00ecredeHHI0
Peanuzanus mporpaMMbl AUCHUILIUHBI TpeOyeT Hanuusi yueOHoro kabunera «dusukmy,
nabopaTopuu (HU3UKH.

OobopynoBanmne yueOHOro kabunera:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA;
- TUTIOBBIE KOMIUIEKTHI Y4€OHOT0 000py10BaHUs « DUBUKNY.

TexHuyeckue cpeacTBa 00y4eHUs :

- KOMITIBIOTEP C JULEH3MOHHBIM IPOTPaMMHBIM 00€CIICUEHUEM;
- MyJIbTUMEIUATIPOCKTOP;
- DKpaH.

Jnst  mpoBedeHUs  J1TabOpaTOpHBIX  pabOT HEoOXoauWMa  CHEIUATH3UpPOBaHHAS
naboparopusi, OOOpyJAOBaHHAs U3MEPUTENBLHOM  ammaparypoil, oOecrneunBaroei
IPOBEICHHUE BCEX MPEAYCMOTPEHHBIX B IPOrpAMMeE JIa0OPAaTOPHBIX padoT.

[IpakTuueckue 3aHATHS TPOBOASTCS C BbIJAYe WHIWBUIYATbHBIX 3aJaHHUM TOCIE
W3YyYCHUS pelIeHus TUIMOBOM 3amaun. [IpoBemeHne KOHTPOJSI TOATOTOBIEHHOCTH
00y4Jaronmxcsi K BBIMOJHEHUIO JTAOOPATOPHBIX M MPAKTUYECKUX 3aHITHHI, pyOEKHOTO H
MPOMEKYTOUYHOTO KOHTPOJIS YPOBHSI YCBOCHHS 3HAHWUM IO pasjiesiaM JAUCITUIUIMHBI, a
Tak)Ke MPEIBAPUTEIHFHOTO MTOTOBOTO KOHTPOJI YPOBHSI YCBOGHHWS 3HAHUU 32 CEMECT]

PCKOMCHAYCTCA IIPOBOAUTDL C UCIIOJIB30BAHHUCM TCCTOB.

3.2. UndopManmnoHHoe odecnevyeHne 00yueHust
IlepeuyeHb pekoMeHyeMbIX Y4eOHbIX U3IaHUI, HHTEPHET-PECypPCoB,
JAOMOJTHUTEIbHOU JIUTEPATYPbI
OcHOBHBIE HCTOYHUKH:

1. Msxkumes, I'. 4., byxosues, b. b., Corckuii, H. H. / Tlon pen. [lapdentreBoit H. A.

®dusnka. Yueonuk mis 10 k1. — M.: U3narensctBo «IIpocBemenne», 2019. — 416¢.
2.Msxumes, I'. f., byxosues, b. b., Yapyrun, B.M. / ITox pen. [lapdentseBoii H. A.

®duzuka. Yueobnuk mis 11 k. — M.: UznarensctBo «IIpocBemenne», 2019. — 399c¢.

3.JImutpueBa, B. ®. ®usuka nns npodeccuid W CHEMUATBHOCTEH TEXHHYECKOTO
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npoduiis: ydeOHUK JyUisi 00pa30BaTEIbHBIX YUPEKIACHUN HAYaIbHOTO U CPEAHEro
npodeccuonansHoro obpasosanus / B. @. JImutpueBa. — 2-e usa., crep. — M.:
N3natensckuii neHTp «Akagemusi», 2025. - 448 c.
4. PoeivxeBra Al COopauk 3amayu mo ¢msuke mis 9-11 kmaccoB cpemHed MKOMbL- M.:
[IpocBemenue, 2008.
5. Auszenyon, A. E. ®usuka: yaeOHUK U MPAKTUKYM JIJISl CPETHETO MPOPECCUOHAIBHOTO
obpazoBanms / A. E. Aiizennion. — Mocksa: M3natensctBo FOpaiit, 2025. — 335 c.
6. Camoiinenko I1. M. ®usuka mis npodeccuit M crnenuaibHOCTEH COMaTbHO-IKO-
HOMHYECKOTO M TyYMaHUTapHOro mnpoduiei: ydeOHuK s oOpa30BaB.yUpeKICHUN
HayaibHOrOo U cpeanero mnpod. oOpazoBanus / II.M. Camoiinenko. — 5-e wu3fm.,
crep. — M.: M3pgarenbckuii neHtp «Axamemus», 2013. — 496 c.
7. PommonoB, B. H. ®usmka mis koiuiemkel: ydeOHOe TocoOWe I CPETHETO
npodeccruonanbHoro odpaszoanus / B. H. PoguonoB. — MockBa: N3gaTenbcTBO
FOpaiit, 2019. — 202 ¢
INTERNET-PECYPCHBI.

1. Enunas kosnekuust udpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — PexuM gocrtyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30  (mata oOpareHus:

29.08.2022);

2. KM-mkona. — Pexxum pnoctyma: http://www.km-school.ru/(nara oOparieHus:
29.08.2022);

3. OtkpeiTast ¢usuka. — Pexum pgocrtyma: http://www.physics.ru/courses/

op25part2/design/index.htm (y1ara odpamenns: 29.08.2022);
4. Tlnarpopma SAKmacc — Pexxum nocryna: http://www. yaklass.ru /(nara
obpamenus: 29.08.2022);
5. Poccuiickas ayieKTpoHHas mikona — Pexkum moctyma: http://www.resh.edu.ru/
(mata oopamenus: 29.08.2022);
6. ®dusuka.ru. — Pexum gocrtyma: http://www.fizika.ru (mzara oOpamieHus:
29.08.2022);
7. ®UIIN (BIIP 11 knacc) — Pexxum poctyna: http://www.fipi.ru /(nata
obpamenus: 29.08.2022);
8. DnekTpoHHbIN yueOHUK — Pexxum moctyna: http://www.physbook.ru/(nata
obpamenus: 29.08.2022).
9. Inardopma nmus ObicTporo popmupoBaHust HaBBIKOB «skills4u.ruy;
matdopma «math-phys.ruy» (TpeHaxkep Gopmyin no gusuke).
4. KoHTpOJIb ¥ OlIeHKA Pe3yabTATOB OCBOEHUA TUCHMILINHBI
Koutposib, u oOmeHkKa pacKkpblBalOTCS 4Yepe3 YCBOCHHBIC 3HAHUS U
prUOOpETEeHHBIC 00YYAIOIMMUCS YMEHHS, HAallpaBJIeHHbIC Ha (POopMUpOBaHHUE OOITNX U
npodeccuoHanbHbIX KoMIeTeHIuiH. KoMmereHmn MOmKHBI OBITh COOTHECEHBI C
NPEeIMETHBIMU pe3ynbTatamMu. JIJisi KOHTPOJIE W OIICHKH pe3yJbTaTOB OOy4YeHUS
Mperno/iaBaTelb BHIOUpaeT (hOPMBI K METOJIBI C YI€TOM MPOheCCUOHATH3AIMN 00yUeHUS
0 MPOTPaAMMeE JUCITUTITHHBI.
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Kon n nHaumeHnoBanme
(hopMupyemMbIX KOMIIETEHIIM

Pa3zgen/Tema

Tun oeHoYHLBIX
MeponpUSTHIA

OK 01. BeioupaTs criocoobl
peleHus 3a1a4
npogeccuoHAIbLHOM
AeATeJIbHOCTH IPUMEHUTEJIbHOK
Pa3JIMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Pasgen 4. Temsr 4.1., 4.2.

Pasznen 5. Temnr 5.1.,5.2,, 5.3.
Pa3nmen 6. Temsr 6.1., 6.2.

OK 02. Ucnno1ib30BaThH
COBpPEeMeHHbIE CPe/ICTBA NMOUCKA,
aHAJIM3a U HHTEePNpPeTAunu
uHopManuu u
uHGpopMaNMOHHbIE TEXHOJIOTHHI
JJ151 BBINOJIHEHUS 33124
npogdeccuoHAIbHOM
NeATeIbHOCTH

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Paszmen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

OK 03. IlnanupoBathb u
peain30BbIBATH COOCTBEHHOE
npodeccuoHaAIBLHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeanpPUHUMATEIbCKYI0
AeATeIbHOCTh B
npodeccuoHaabHOM chepe,
HCIO0JIb30BATH 3HAHUS 110
(pHAHCOBOW rPAMOTHOCTH B
Pa3IHYHBIX KU3HEHHBIX
CUTYAIUAX

Pazmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

OK 04. ¢ dexTnBHO
B3aHMO/JCHCTBOBATHL U PadoTaTh
B KOJLJICKTHBE H KOMaH/e

Pasgenl. Temsr 1.1.,1.2,1.3
Paszgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temn1 4.1., 4.2.
Paszmen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temsur 6.1., 6.2.

OK 06. IIposiBasATH
IPaKIAHCKO-NATPHOTHYECKY IO
MO3ULMI0, TEMOHCTPHPOBATH
0CO3HAHHOE I0BeJeHne HA
OCHOBE TPATUIIMOHHBIX
POCCHIICKUX TYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM 4HCJIe € YYeTOM
rapMOHM3AIUH
MEKHALMOHATBbHBIX H
MesKpeJTUTHO3HbIX OTHOLIECHHUIA,
NPUMEHSATh CTAHAAPTHI
AHTUKOPPYNLHOHHOIO
NoBeJeHUs!

Pazmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2, 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temer 4.1., 4.2.
Pa3zgen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temur 6.1., 6.2.

- YCTHBIH OmIpoc;

- (ponTampHBIHONpPOC;

- OIICHKAa KOHTPOJIbHBIX
pabor;

- HaOIIIOJICHHE 32 XOJI0M
BBITTOJIHEHHYSI
n1abopaTOPHBIX PadoT;

- OIICHKA BBITIOJTHEHUS
n1abopaTOPHBIX PadoT;

- OIICHKA MPAKTUICCKHUX
pabot (pereHus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX 3a7a4);
- OIICHKA TECTOBBIX
3aJJaHuM;

- HaOJIoZeHHE 32 X0JI0M
BBITIOJTHCHHUSI
WHIUBUIYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX IIPOCKTOB;
- BLIIOJHEHHUE 3aJJaHUN
o

Qg QepeHIIMPOBAHHOMY
3a4eTy, MPOBEACHHUS
HK3aMeHa
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OK 07. ConeiicTBOBaThH Pasgen 1. Temsr 1.1.,1.2, 1.3
COXPaHEeHHMI0 OKPY:Kaloei Paznmen 2. Temsnr 2.1., 2.2., 2.3.
cpeabl, pecypcocOepekeHn1o, Paznen 3. Temnr 3.1., 3.2., 3.3,,
NPUMEHSATh 3HAHUs 00 3.4., 3.5.
M3MEeHEeHHH KJINMATa, Pasgen 4. Temsr 4.1., 4.2.
NPUHIHUIIBI Oepe:KINBOro Pa3znen 6. Tems1 6.1., 6.2.
MPOU3BOACTBA, 3P (PeKTUBHO
AeMCTBOBATH B YpPe3BbIYaAMHBIX
CUTyanMsX
IIK 2.2. BoiOuparb Buja u Pa3zgen 1. Tema 1.3
napamMeTpbl pe;KMMOB Paznen 2. Tema 2.1, 2.2, 2.3
00padoTKu MaTepuaJa ¢ Pa3znen 3. Tema 3.2, 3.3
Y4€TOM IpHMEHsIeMOl Paznen 4. Tema 4.2
TeXHOJIOTUH Pazpen 5. Tema 5.1

Pazgen 6. Tema 6.1, 6.2
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