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1. OOGmras xapakTepucThKa paboueil mporpamMmbl 0011e00pa3z0BaTEIbLHOTO
y4eOHOro mpeameTa

1.1.MecTo npeameTa B CTPYKType OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl

OO01Ie00pa3oBaTeIbHBIN YUCOHBIN MpeaMeT «Du3nkay SBIsSETCS 00s13aTeIbHOM
4acThl0  00IEOOpa30BaTCIIPHOIO IHMKJIAa  O0pa30BaTCIbHOM  MPOTPaMMBI 10
cnenuanbHOcTH  10.02.05  OOecneueHne  MHGOPMAIMOHHONH  OC30MACHOCTH
ABTOMATHU3HPOBAHHBIX CHCTEM.

1.2.11enu 1 nmaHupyeMble pe3yabTaThl OCBOSHUS 00111€00pa30BaTEILHOTO MIPeIMeTa
1.2.1. Lenp o6meo6pa3oBaTeaILHOIO MPEeIMETa

Coneprkanue nporpaMmMbl 0o011e00pa3oBaTeIbLHOTO nMpeaMeTa (u3ruKa HarpaBiIeHO
Ha JIOCTUKEHUE CIEIYIOLIUX LIeJIeH:

*  (QopmupoBaHHE WHTEpECa U CTPEMIICHHUSA OOYYAIOUINXCA K HAyYHOMY
WU3YYCHUIO TIPUPOABI, Ppa3BUTHE WX HWHTCIUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI];

®  pa3BUTHUE TPEJCTABIECHUH O HAYYHOM METOJ€¢ TO3HAHHS U
(dbopMHpOBaHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SBJICHUSIM;

*  (QopmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3yueHUs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAITHHBIX 3aKOHOB (DH3UKH;

e  (dopMHpOBaHHE YMEHUN OOBICHATH SBICHUS C HCIOIH30BAHUEM
bu3HYecKuX 3HAHUHM U HAYYHBIX JJOKA3aTEIbCTB;

*  (hopMHupOBaHUE MPEACTABICHUI O pOJIH (PUUKH JJIT PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne HTUX I1eJell o0ecrneynBaeTcs pelIeHUeM CISAYIOIMX 3a7ad B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

o npuoOpEeTeHHEe  CHUCTeMBl 3HAaHMW 00 o0mmx  Qu3HIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO
(bU3HKY, TEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpO(U3UKY;

*  (¢dopMHpOBaHHE YMEHUU TMPUMEHATH TEOPETHUYECKUE  3HAHUS
JUTsl OOBSICHEHUS (PU3NYECKUX SIBICHHUUN B TIPUPOJIC U VISl IPUHSATHS PAKTUICCKUX

pellIeHUI B NOBCEIHEBHOW KU3HMU;



®  OCBOEHME CIOCOOOB pEUIEHUs Pa3jU4HbIX 33Ja4 C SIBHO 3aJaHHOU
¢u3nyecKkoil MOAENBIO, 3ahad, MOAPA3ZYMEBAIOLIUX CAMOCTOSITEIIBHOE CO3JaHHE
¢uznyecKoil MoeNu, COOTBETCTBYIOLIEH YCIOBUAM 3a/1a4H;

®*  noHuMaHue GU3NYECKUX OCHOB U MPUHIUIOB JACUCTBUSA TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLECCOB, UX BIMAHUA HA OKPYKAIOLIYIO CPENy;

®  OBJIAQJICHHE MEeTOoAaMu CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS U
OpOBEJACHUS  (PU3MYECKMX  HKCIHEPUMEHTOB, aHajiu3a M  HHTEpIpeTaluu
uHpOpMaIUH, ONPEICTICHNUS JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

®  CO31aHME  YyCIOBMUM I Pa3sBUTHS  yMEHHW  IPOEKTHO-
HCCIIEI0BATEIBCKOM, TBOPUYECKOUN NESATEIBHOCTH.
OcoOeHHOCTh (OPMUPOBAHUSA COBOKYIHOCTH 3ajady M3y4yeHUs (U3MKH 7S
CUCTEMBI ~ CpEeIHEro  Npo(ecCHOHAaIbHOTO  00pa30BaHUS  3aKJIIOYAeTCs B
HEOOXOAMMOCTH peanu3aluu Mpo(ecCHOHATbHON HANmpaBIEHHOCTH PELIaeMbIX

3a/1a4, y4€Ta 0COOCHHOCTEH cephl NeSITEIHbHOCTH OYIyIIUX CIEIIUATUCTOB.

1.2.2. Ilnaaupyembie pe3ysbTaTbl OCBOCHHUS 0O0IIc0Opa30BaTEILHOIO TpEaMeTa B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHue mpeaMeT uMeeT pu (OPMUPOBAHUN U PA3BUTHH OOITUX U
poheCCHOHAIBHBIX KOMITCTCHITHN

Kongn
HalMEHOBaHUE
[Tnanupyemble pe3ysIbTaThl OCBOCHUS MTpeaMeTa
(hopMHIpyeMBIX
KOMIIETSHIINN
OGmme [IpeameTHbie
JImgyHOCTHBIE €3yJIbTaThI OJDKHBI
OK 01. BriOupars pesy a I1P6 1. CdhopMupoBaHHOCTB
OTpaXkaTh B YaCTH TPYIOBOTO .
CIIOCOOBI pelIeHUs NPEACTaBICHUN O POIM U MECTe
BOCTIUTaHHUS:
3a1a4y ¢buzukn U aCTPOHOMUU B
. |- TOTOBHOCTh K TpYIy, OCO3HAHHE . N
npodeccHoHaIbHOM COBPEMCHHOM HAy4YHOW KapTHHE
IIEHHOCTH MacTepCTBa, TPYI0TI00HE; o
JeSTeTbHOCTH % MHpa, O CHCTEMO0Opa3yomei poau
- TOTOBHOCTH K aKTHUBHOH JESTEIbHOCTH
NPUMEHUTEIBHO K . .. | du3ukn B pa3BUTUHM €CTECTBEHHBIX
TEXHOJIOTUYECKOM u COLIMAIIHOU
Pa3IUYHBIM HayK, TEXHUKH M COBPEMEHHBIX
HANpaBJICHHOCTH,  CIIOCOOHOCTD . 5
KOHTEKCTaM TEXHOJIOTHH, O BKJIaJe POCCHICKUX
UHHUIIAUPOBATH, TUTAHUPOBATh u
U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
CaMOCTOSTEJIFHO  BBINOJIHATH  TaKyIo i
pa3BUTHE  HAyKd;  IIOHHMaHHE
NeSITETIbHOCTD; o
¢buznveckoi CYILLIHOCTHU
- HMHTEpeC K pa3IuuHBIM cdepam N
¥ HaOJII0TaeMBIX SIBJICHUH
po(hecCHOHANTLHOM IS TEIILHOCTH,
MHUKPOMHUPA, MaKkpoMHupa U
- TOTOBHOCTH M  CIIOCOOHOCTH K ]
MeTaMHpa; NOHNMaHHE  POJIH
00pa30BaHUI0 M caMO0OPa30BAHUIO




Ha NPOTAKCHHUU BCeH JKU3HU.

MeranpeameTHble pe3yabTaThl JOJIKHBI
OTpaxkaTb:

OBagenue YHHUBEPCAIbHBIMU
y4eOHBIMU O3HaBAaTEIbLHBIMU
NENCTBUSIMU:

a) 6a30BBIC JIOTUUECKHUE TCUCTBUS:

CaMOCTOATENIBHO  (OpMYJIUpPOBATh U
aKTyaJIn3UpOBaTh npobiiemy,
paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK
WIA  OCHOBaHUS Ui CpaBHEHUS,
Kiaccuukanum u 000011eHMS;
OTpeNeNsTh Lenu NesITebHOCTH,

3a7aBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHXCHUS; BBISIBIISTD
3aKOHOMEPHOCTH U IIPOTUBOpPEYHUS B
paccMaTpuUBaeMbIX SIBICHHSX; BHOCHTH
KOPPCKTHUBEBI B JCATCIIbHOCTh, OICHNBATDH
COOTBETCTBUE  PE3YJIbTATOB  LIEJSM,
OLICHUBATh PUCKHU HOCHGI[CTBI/Iﬁ
JeATEIIbHOCTH; Pa3BHBaTh KpPEaTUBHOE
MBIIIJICHUC IIPpU PCUHICHUH XU3HCHHBIX
npobiewm;

0) 0a30BbIE HUCCIIEN0BATEILCKIE
JIECUCTBUS:
- BJIAZIETH HaBBIKAMU y4aeOHO-

HUCCIIEN0BATEIILCKOMN " MIPOEKTHOMN
JIEATEIIbHOCTH, HAaBBIKAMH pa3perieHus
npobiewm;

- BBUBJIATH MNPUYUHHO-CIICACTBCHHBLIC

CBA3M M  aKTyaJlM3upoBaTh  3ajaady,
BbIABHUI'ATh THUIIOTE3Y €e peuicHusd,
HaXOIWTh apryMeHThI JUIS
JI0OKa3aTelIbcTBAa CBOMUX YTBEPKIACHUM,
3aJaBaTh IapamMeTppl M  KpUTEpUU
peleHus;

- AaHaJIM3UpoOBaTb IIOJYYCHHBIC B XOIC

PCIICHUA 3aga4uun PE3YJIbTATHI,
KPpUTUYICCKU OLICHUBATb Hux
JOCTOBCPHOCTD, IIPOrHO3UPOBATH

HN3MCHCHHEC B HOBBIX YCJIOBUAX;

- YMETb MEPCHOCUTDH 3HaHHUA B
IMMO3HAaBAaTCJIbHYIO u MMPaKTUYCCKYIO
HaCTH X XKHU3HCACATCIbHOCTH,

- yMeThb WHTETPUPOBATh 3HAHHUI U3
Pa3HbIX IPEIMETHBIX o0acTel;

- BbIJIBUI'aTb HOBBLIC HICH, IIpCJIaraTb
OpPUTrMHAJIBHBIC IMTOAXOAbl U PCHICHU A,

aCTPOHOMHH B IPAKTHYECKOU
NEeATEIbHOCTH YeJI0BEKa 51
)I&J'II:HGﬁIHCM HAayYHO-TCXHUYCCKOM

pa3BuTHM, poiau  QU3MKKM B
(dhopMupoBaHUH Kpyrosopa 51
(bYyHKIMOHATBLHON IPaMOTHOCTH
YeJioBeKa JUIS pelieHus
MIPaKTUYECKUX 3a]a4;

I1P6 2. CdopmMupoBaHHOCTH

YMEHUH pacno3HaBaTh (pusnyeckue
sIBJIEHUsI (IIpOLIeCChl) U OOBSACHATH
UX Ha OCHOBE M3YyYEHHBIX 3aKOHOB:
PaBHOMEPHOE M PaBHOYCKOPEHHOE

MPSIMOJTMHEHOE JIBHDKCHUE,
CBOOOIHOE MaJcHUE TEJI, IBHKEHUE
o OKPYKHOCTH, WHEPLIHUS,
B3aHNMOJICHCTBHE TeJl,
KoJie0aTebHOe JIBHDKCHUE,
pE30HAHC, BOJIHOBOE JBHKCHWC,
muddysus, OpOyHOBCKOE

JBIKEHUE, CTPOCHHE JKUIKOCTCH W
TBEPABIX Tell, U3MEHEHHE O0bhemMa
TeJ MpU HarpeBaHuu (OXJIaXAECHUN),
TEIJIOBOE paBHOBECHUE, HUCIAPEHUE,
KOH/JICHCAIIHSI, IUIaBJICHUE,
KpUCTaITU3alus, KHUIICHUE,
BJIA)KHOCTh BO3/lyXa, CBSI3b CPEIHEHN
KMHETUYECKON SHEPrUM TEIIOBOIO
JBIKEHUS MOJIEKYJ C aOCOJIFOTHOM
TEMIIepaTypou, MOBBIIICHHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHUU
B 3aKpPBITOM COCYJ€, CBSI3b MEXKIY
rnapaMeTpamMu COCTOSIHHSI Ta3a B
M30Mpoleccax; >IeKTpU3anus Ted,
B3aUMOJICICTBUE 3aps/0B,
HarpeBaHue MPOBOJHHKA C TOKOM,
B3aHMOJICHCTBHE MarHuToB,
ANEKTPOMarHUTHas WHIYKIIHS,
NENUCTBUE MAarHUTHOTO TIOJIsI Ha
MPOBOJAHHK C TOKOM U ABMXKYIIHHCS
3apsn, 3JIEKTPOMArHUTHbHIC
KosebaHus u BOJIHBI,
NPAMOJIMHENHOE PaCIpPOCTPAHEHHUE
CBETa, OTpaKEHHUE, NpeIoMIICHHE,
uatepdepenus, audpakmus w
MOJIApU3alusl  CBETa, JIUCIEPCUS
CBETA; (OTOdNEKTPUIECKHUIA
addexr, CBETOBOE  JaBJICHHE,
BO3HUKHOBEHHE JUHEHYaTOro
CIIEKTpa aToMa BOJIOPOJA,
€CTECTBEHHAasT M  HMCKYCCTBEHHas
PaAMOaKTUBHOCT;

I1Po6 3. Bnaneunune




- MPOSIBJIATE  CIOCOOHOCTh WX
HUCIOJIL30BAaHUS B II03HABaTEIbHOU U
COIMAIIBHOM MPAKTHUKE;

-IIPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOATCIIBHOMY IIOUCKY MCETOJ0B

pelieHus MPAKTUYCCKUX 3ajad,
HpI/IMeHeHI/IIO pa3J'II/I'-IHI>IX METOI0B
MMO3HAHUS;

- CTaBUThb u (dbopMyupoBaTh
COOCTBEHHBIC 3aa4n B
00pa3oBaTeNbHON  JCATENBHOCTH |
JKU3HCHHBIX  CUTYallUsX;  BBISBIIATH

MNPUYIUHHO-CIICACTBCHHBLIC CBA3U W JIA
J0Ka3aTCJIbCTBa CBOHUX YTBep)K,[ICHI/Iﬁ,

3aJaBaTh IapamMeTppl MW  KpUTEpUu
pelIeHusT  aKTyaJlu3UpoBaTh  3ajady,
BbIIBUTaTh TUIOTE3y €€  pEelIeHus,

HaxXOAUThb apryMCHTHI,

- AaHaJIu3UpoOBaTb IIOJYYCHHBIC B XOI€

peamicHuAd 3agauun PC3yJbTaThI,
KPHUTHYCCKU OLICHUBATh nux
AOCTOBCPHOCTD, IIPOrHO3UPOBATH

M3MEHEHUE B HOBBIX YCJIOBHUAX; J1aBaTh
OLICHKY HOBBIM CHUTYyalUsM, OLIEHHUBAaThb
PUOOPETEHHBIN OIIBIT;

- pas3pabatbIBaTh
poOIEeMbI c y4E€TOM aHaJIn3a
UMEIOIINXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECypCcOB; CTaBHUTH
npobiaeMbl M 33/a4yM, JOITyCKarolue
albTepHATUBHbBIC PEIICHUS

IJ1aH peuicHud

OCHOBOIIOJIATr afOIIMMHU

¢buznyeckuMu MOHATUAMHU u
BEIMYMHAMHY, XapaKTepU3YIOLIUMU
¢buznyeckue IIPOLIECCHI
(CB$I3aHHBIMI/I C MEXaHUYECCKUM

JIBIDKEHHEM, B3aUMOJICHUCTBUEM TEII,
MEXaHHYECKUMH KOJICOQHUSIMH U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BEIIECTBA, TEIJIOBBIMU
MpOLECCAMH;  DIIEKTPUYECKUM U
MarHUTHBIM ITOJISIMH,
3JIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU
u BOJIHAMU; OIITHYECKUMH
SIBIICHUSIMU, KBaHTOBBIMU
SIBJICHUSIMU, CTPOCHHMEM aToMa |
aTOMHOTO sapa,
PaAMOaKTUBHOCTHIO); BJIaJICHUE
OCHOBOIOJIArafOIUMH
ACTPOHOMUYECKUMHU MOHATHUSIMH,
MO3BOJISIFOIIMMHU  XapaKTepHU30BaATh
MpOLECCHl,  MPOUCXOAALIME  Ha
3Be37axX, B 3BE3JHBIX CHCTEMax, B
MEKTaJIaKTHYECKOM cpene;
NBIDKECHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€3]1 U BeeleHHoi;

[1P6 4.
3aKOHOMEPHOCTSIMH, 3aKOHaAMH H
TeopusMH  (3aKOH  BCEMHPHOTO
tarotenus, I, II u III 3akoHBI
HproToHa,  3akOH  COXpaHEHHs
MEXaHMYECKON  DHEPIHM, 3aKOH
COXPAaHEHHUS HMITyJIbCca, MPUHLHUII
CYNEpPHO3ULMM  CWJI,  IPHUHLHI
PaBHONPABHOCTH  MHEPLHATIBHBIX
CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS
BEIIECTBA, FA30BbIE 3aKOHBI, IEPBBIN
3aKOH  TEpPMOAMHAMUKH;  3aKOH
COXPAaHEHHUS JEKTPUYECKOTO
3apsina, 3akoH Kynona, 3akoH Oma
JUIg ydacTKa 1ienu, 3akoH Oma i

Bianenue

MOJHOM  DJIGKTPUYECKOW  LIenH,
3akoH Jxoyns - JleHma, 3akoH
3JIEKTPOMATHUTHOMN WHTyKIIUH,

3aKOH COXpPaHEHMsI 3HEPruu, 3aKOH
MPSIMOJIMHENHOIO PacpOCTPaHEHUS
CBETA, 3aKOH OTpPaXEHUs CBeTa,
3aKOH IIPEJIOMIICHHsI CBETA; 3aKOH
COXpaHEHMS SHEpIuuy, 3aKOH
COXpPAaHEHHs  MMIyJbCa,  3aKOH
COXpaHEHMS 3JIEKTPHUUECKOTO
3apsza, 3aKOH COXpaHEHHUS
MaccoBOI'0 4MCIa, MocTynaTsl bopa,




3aKOH PpaJMOAaKTHBHOIO pacraa);
YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEPHOCTEM IIpU aHaIu3e
(bu3NYEeCKUX SIBICHUH 1 TPOLIECCOB;

IIP6 6. BmageHwe OCHOBHBIMH
METOJIaMHd  HAYYHOTO  TIO3HAHWSI,
HCTIOJIb3YEMBbIMH B ¢dusmke:
MPOBOANTH TPSMBIE U KOCBEHHBIC
U3MepeHusT (U3HYSCKUX BEIIMYHH,
BBIOMpass ONTHUMAIBHBIM  CHOCOO
M3MEpPEHUS M UCIOJIb3Ys U3BECTHBIC
METOJIbI  OIIEHKH  IOTPEIIHOCTEH

U3MEpEHHI, MPOBOANTH
HCCIIEIOBaHKE 3aBUCUMOCTEN
(buznyeckux BEJINYMH c
HCIIOJIb30BaHUEM MPSIMBIX
U3MEpEHHIA, OOBSACHSITH
MOJTyYEHHBIE pe3yJbTaThl,

UCTIONB3Ysl  (U3HYECKUE TEOPHH,
3aKOHBI W TOHATUS, W JIeJaTh
BEIBOJIBI, co0Ir01aTh MpaBuIa
6e30macHOro Tpyaa npu
MPOBEICHUH HUCCIIEI0BaHUN B
pamMKax ydeOHOro SKCIepUMEHTa U
y4eOHO-UCCIEeq0BATEIbCKOM
NESTENIbHOCTH C HCIOJb30BAHHEM
U (POBBIX U3MEPUTEITEHBIX
YCTPOMCTB u 1a60paToOpHOTO
obopynoBanus; cHOPMUPOBAHHOCTD
MIpeICTaBICHUIA 0 MeTOoJ1aX
TTOJTyICHUS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHI;

I1P6 7. ChopMHupOBaHHOCTH YMECHHS
pelaTh pacyeTHhIC 3aJaydl C SIBHO
3aIaHHON  (PU3MYECKOM MOJEIbIO,
UCTIONB3YsT (DU3UUECKHE 3aKOHBI H
NPUHIIMIB;, HAa OCHOBE aHalu3a
YCIIOBUSI 3a7a4yu BBIOMpATh
(GU3MUYECKYI0  MOJICTb,  BBIICIATH
bu3ryecKre BETNYNHBI U (HOPMYIIbI,
HEOOXOIUMBIE ISl €€ peIIeHHUs,
MPOBOAUTH pacyeThl U OICHUBATH
pEaIbHOCTh MOJYYCHHOTO 3HAYCHUS
(bU3MUECKON  BEJIMYMHBI, pEIIATh
Ka4eCTBCHHBIC 3aJ1a4H, BBICTpauBasl

JIOTUYECKHU HEMPOTHUBOPEUHBYIO
LIETIOYKY PacCyXJACHUN C ONOPOW Ha
W3Y4YCHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U  (pusmueckue
SIBJICHUSI

OK 02.
HWcnonk3oBaTth
COBPEMECHHBIC

JImgHOCTHEIE PE3YIBbTATHI JOJIXKHbBI
OTpaXXaThb B 4aCTU ICHHOCTH HAYYHOI'O
ITO3HAHUS .

I[IP6 5. VYMeHue yUYUTHIBaTh
TPaHUIBl IPUMEHEHUS] M3yYEHHBIX
(bU3mIeCcKux MOJIEJIEN:




CpeJCTBA MOUCKA,
aHaJIn3a

Y MHTEpIIpeTalnun
uHpopMauu

"
MH(POPMAaIMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 33134
npodeccrnoHanbHO
U IeITeNbHOCTHU

- chopMHEPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
00IIIECTBEHHO MTPAKTUKH, OCHOBAHHOT'O
Ha JIMaJiore KyJbTyp, COCOOCTBYIOLIECTO
OCO3HaHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHHE SI3bIKOBOM 1
YUTATEIBCKON KYJIbTYPhI KaK CPEJICTBA
B3aMMOJICHCTBHS MEXIY JIOIbMH U
MO3HAHUS MUDA;

MertanpeaMmeTHbIE Pe3yabTaThl JOJKHbI
oTpaxkath: OBJIaJIeHUE YHUBEPCATHLHBIMU
y4eOHBIMHU MTO3HABATEIIBHBIMH
JEUCTBUSIMU

B) pabora ¢ uHpopMaIuei:

- BJIaJIETh HaBbIKAMU MOJTyYEHUs
nH(GOpMaIMU U3 UCTOYHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIIECTBISATh
MOMCK, aHAJIN3, CUCTEMATU3ALNIO U
UHTEPIpETALNI0 HHPOPMALIUU
pa3IMYHbIX BUIOB U (hopM
IIPEJICTaBICHMUS;

- CO3[1aBaTh TEKCTHI B Pa3IMYHBIX
dbopMaTax ¢ yueTOM Ha3HAYCHUS
uH(pOopManny U 1eTIeBOI ay TUTOPHUH,
BBIOMpAst ONTUMAIIBHYIO (hopMy
IPE/ICTaBICHNS M BU3yaIH3aLlUH;

- ACTIOJIb30BATh CPEJICTBA
UH(POPMALMOHHBIX
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH B
pelIeHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX 1 OPraHU3alluOHHBIX
3a/1a4 ¢ COOJI0/IEHUEM TpeOOBaHMI
OPTrOHOMUKHU, TEXHUKH OE30MaCHOCTH,
TUTHECHBI, PECYpCOCOEpeKEHN,
MMPaBOBbLIX U 9TUYCCKHUX HOPM, HOPpM
nH(OpMaITMOHHOM 0€30MMaCHOCTH;

- BJIaICTh HABBIKAMU paCHO?;HaBaHI/I}I n
3amuThl HHGOPMAITUH,
UH(POPMALIMOHHON 0€30MacHOCTH
JIMYHOCTH

MarepuanbHas TOYKA,
MHEpLUaibHas CUCTEMa OTCYeTa,
WJealIbHBIM Ta3; MOJIEIN CTPOECHUS
ra3oB, JKUJKOCTEH M TBEPABIX TeEll,
TOYEYHBIA DIIEKTPUYECKHUMN 3apsin,
siepHas MOJEJIb aToma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO S7pa
IIPU pelIeHnn PU3NIECKUX 3a1a4;

I1P6 9. CpopmupoBaHHOCTH
COOCTBEHHOM MO3MILINHU 11O
OTHOIIECHHUIO K PU3NYECKO
uHpOpMalnH, OJTy4aeMon U3
pa3HBIX HCTOYHUKOB, YMEHHH
UCTOJIb30BaTh LIU(POBLIE
TEXHOJIOTUH JUTSI TIOVCKA,
CTPYKTYPHUPOBAHUs, UHTEPIPETALIUU
Y TIpEe/ICTaBJICHUS Y4eOHOW U
HAY4YHO-TIONYJISIpHON MH(pOpPMALIUY;
pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJu3a 1nojy4aeMoi HHGpopManuu

OK 03.
IInanupoBarhb

Y pealn30BbIBATH
COOCTBEHHOE
poQeCCUOHAIIbH
oe

Y JINYHOCTHOE
pa3BuTHE,

P APUHAMATET

JOJIKHBI
JTyXOBHO-

JInuHOCTHBIE — PE3yJbTaTh
OTpaxkaTb B 4acTH

HPABCTBEHHOI'O BOCIIUTAHHUS:
- CIIOCOOHOCTbH OIIEHHMBATh CUTYallUIO0 U
IPUHUMATh  OCO3HAaHHBIE  pEIIeHus,
OpPUEHTHUPYSCH Ha MOpaJIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

-OCO3HAHHUC JIMYHOI'O BKJIad B

I1P6 9. CpopmupoBaHHOCTH
COOCTBEHHOM MO3ULIMU 11O
OTHOIIECHHUIO K PU3NYECKON
uHpOpMalnH, MoJTy4aeMon 13
pa3HBIX HCTOYHUKOB, YMEHHHA
UCMOJIb30BaTh IU(PPOBLIE
TEXHOJIOTUH JUTSI TTIOHCKA,
CTPYKTYPHUPOBAHUs, UHTEpIpETALIUU




BCKYIO MOCTPOCHUE YCTONYHUBOIO Oy IyIIEro; U IIpeJCTaBIeHUs yueOHOM 1
JESITEIEHOCTD MeranpeamMeTHble pe3yiabTaThl HAY4YHO-TIONYJISIpHON MH(POpPMALIUY;
B JOJKHBI  OTpakaTh: OBllajieHue pa3BUTHE YMEHUN KPUTHUECKOTO
npogeccuoHanbH YHUBEPCAIbHBIMU PETYJIATUBHBIMU aHaM3a 1noy4aeMoi HHGpopMauu
oii cdepe, NEeNCTBUSAMU:
HCITOJIb30BATH a) cCaMOOpraHU3alysL:
3HAHUA 110
HpaBOBOﬁ - CaMOCTOATCIBHO OCYIICCTBIIATH
1 (PMHAHCOBOI MIO3HABATEJIbHYIO ACSTEIBHOCTD,
IPAMOTHOCTH BBISIBJISITH MPOOJIEMBI, CTABUTD U
B PA3IMYHBIX (dbopMyaMpOBaTH COOCTBEHHBIE 3a7a4H B
JKHU3HECHHBIX 06pasoBaTean0171 JACATCIIBPHOCTH N
CUTYaITUAX YKU3HEHHBIX CUTyalUsX;

- CaMOCTOSITEIIBHO COCTABIISTh

IUIaH peIIeHus TPOOJIEMbI C YYETOM

UMEIOLINXCS PECYPCOB, COOCTBEHHBIX

BO3MOKHOCTEHN

Y IPEANOYTEHUH;

- JlaBaTh OLIEHKY HOBBIM

CUTYaLUsIM;

CHOCOOCTBOBATH (POPMUPOBAHUIO U

MPOSIBJICHUIO IUPOKOU SPYAULIMH B

pasHbIX 00J1aCTAX 3HAHUH, TOCTOSIHHO

MOBBILIATH CBOM 00pa30BaTEIbHBINA U

KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPUEMbI pedIeKCUu st

OLICHKH CUTYaIllH, BIOOpAa BEPHOTO

pelIeHus;

- YMETh OLIEHUBATh PUCKH U

CBOEBPEMEHHO NPUHUMATh PEUICHMSI 110

UX CHUKEHHIO
OK 04.

JIMYHOCTHBIE PE3YIBTATHI JOJKHBI ITP6 10. OBnageHHe yMEHHUSIMH
a(b(beKm]fHo OTpakaTb B YaCTH LIECHHOCTH HAy4YHOT'O paboTarh B IpymIie C BHIIOIHEHUEM
B3aMMO/IEHICTBOB

aTh ¥ paboTaTh B
KOJIJICKTUBE N
KOMaH 1e

IIO3HAHUS:

-OBJIaJICBaHME HaBbIKAMU Y4EOHO-
UCCJIE0BATENIbCKOM, IPOCKTHON U
COLIMAJILHOW JEATEIIBHOCTH;

MertanpeameTHble pe3yabTaThl T10KHbBI
oTpaxarb: OBNajZieHHe yHUBEPCaIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) coBMeCTHas JESITEIIBHOCTD:

- MOHUMATh U UCIIOJIL30BaTh
MPEUMYIIECTBA KOMaHIHON U
WHANBUIYATBHON pabOTHI;

- BBIOMPATh TEMATHUKY ¥ METOIbI
COBMECTHBIX JICHCTBHI ¢ y4eTOM OOIINUX
HWHTEPECOB, U BOBMOKHOCTEMN KaXKI0T0
YJjieHa KOJIJICKTHRA;

PA3JIMYHBIX COLUAJIbHBIX pOHGI;'I,
TUTAHUPOBATh PaboTy TPYIIIHI,
paIMoHaIBHO paclpeesiTh
JeSITeIbHOCTh B HECTaHAAPTHBIX
CUTyalusiX, aACKBATHO OICHHUBATH
BKJIQI KXKJ/IOTO U3 YYaCTHUKOB
IPYIIBI B pELICHUE
paccMaTpuBaeMoi MpoOIeMbl




- IIPUHUMATD LIEJIM COBMECTHOMN
JESATEIIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATH JEHUCTBUSA 110 €€
JOCTHKEHHIO: COCTaBJIATh IUIaH
JEHCTBUM, paCIIPENEIIATh POJIU C yYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM PabOTHI;

-OlLIEHUBATh KA4eCTBO CBOETO BKJIa/ia U
Ka)KJ0r0 y4aCTHUKA KOMaH/1bl B OOIIMIA
pe3yNbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

-IpearaTb HOBbIE TPOEKTHI,
OLICHMBATh UJIEH C MTO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTHYECKOU
3HAYUMOCTH; KOOPJAUHUPOBATH U
BBITIOJHATH pa0bOTy B YCIOBUSAX
peanbHOro, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMOJICHCTBHS;

-OCYIIECTBIISITh TIO3UTHBHOE
CTpaTeru4ecKkoe TIOBEJCHUE B
PA3ITUYHBIX CUTYAIUSX, IPOSIBIISITH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM.

OBJ'IaI[CHI/Ie YHUBCPCAJIIbHBIMU
PEryJIITUBHBIMUA Ilef/'ICTBI/I}IMI/II

') IPUHATHE ce0s U IPYTUX JIIOJICH:

- IPUHUMATHh MOTHBBI U APTYMEHTBI
JIPYTHX JIIO/IeH IIPU aHaIHN3e
pE3yIbTATOB AESTEIbLHOCTU

OK 05.
OcymiecTBISITh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAITUIO
Ha TOCyJapCTBEHHOM
s1361Ke Poccuiickoi
denepanuu ¢
y4EeTOM
0COOEHHOCTEH
COLIMAJIBHOTO U
KYJBTYPHOTO
KOHTEKCTa

JIM4YHOCTHEIE PE3YJIbTAThI JOJIZKHBI
OoTpaxXaTb B YaCTH  OCTCTUUYCCKOIO
BOCITMTaHUA

- ACTETHYECKOE OTHOIIEHHWE K MHpY,
BKJIIOYAss 3CTETUKY ObITa, HAy4YHOTO

u TEXHHUYISCKOTO TBOpPYECTBA,
criopra, Tpyda © OOILIECTBEHHBIX
OTHOIIICHH;

B obiactu MaTPUOTUYECKOTO
BOCIIUTAHUS MPOSIBIIATH:

-IIEHHOCTHOE OTHOIIICHHUE K
roCy1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY u MIPUPOAHOMY
HACJICIUI0, TAMSATHHUKAM, TpPaJULUsiIM
HapoJ0B Poccuu, JOCTIDKEHUSAM

Poccun B Hayke, HMCKyCCTBE, CHOpPTE,
TEXHOJIOTUSIX U TPYJIE;
MetanpeamMeTHbIE Pe3yabTaThl TOIAKHBI
OTpaXKaTh: OsnajeHue
YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU
JECUCTBUSIMH:

a) oOmeHHe:

I1P6 1. ChopMupoBaHHOCTH
MIpPE/ICTAaBICHUI O POJIU U MECTe
(U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
MHpPAa, 0 CHCTEMOO0Opa3yIoLIei poiu
(GU3MKN B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJIE POCCUHCKUX
1 3apyOeXHbIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH; TOHUMaHHE
¢bu3nveckoil cymHocT!
HaOJII0AaEMBIX SIBJIICHUI
MHUKPOMHPA, MAKPOMHpPA U
MeraMupa; TOHUMaHHUEe POJIH
aCTPOHOMMH B MPAKTUYECKOM
NeSITeTbHOCTH YeJIOBEKA U
JanbHeHIeM HayYyHO- TEXHUYECKOM
pa3BUTUH,  POJIH ¢u3uKu B
(bopMHpPOBaHUHU KPyro3opa
(YHKIMOHATBHON TPAMOTHOCTH
YeJioBeKa Uil pelIeHus
MPAKTUYECKHX 3a/1a4




- OCYHUICCTBJIATH KOMMYHHKaIUA BO

Bcex cdepax KHU3HHU;

pa3BEpHYTO W JIOTUYHO H3JIaraTh
CBOIO TOYKY 3pEHHS C
WCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

OK 07.
Conei JIngHOCTHBIE PE3YJIBTATHI JOJIKHBI I1P6 8. ChpopMHUPOBaHHOCTH YMEHHS

OJICHICTBOBATh

a OTpa)kaTh B YACTH IKOJIOTUYECKOTO IIPUMEHSATH [10JyYEHHBIE 3HAHUS
COXPaHEHHIO . N

. BOCIIUTAHUS: TUTSE OOBSICHEHUS Y CIIOBHMA
OKpyKaroleun
. MPOTEKaHUsI  (U3UIECKUX
cpeibl - cpOpMUPOBAHHOCTH IKOJIOTHIECCKOMN -
’ SIBJIEHUA B TOPUPOAEC U IS
pecypcoc6epe)KeH KYJbTYPbI, IOHUMAaHUEC BJIUSAHUA
MPUHATUSL  TTPAKTHYECKUX
UI0, [PUMEHSThH COLMATBHO-3KOHOMHUYECKUX MPOIIECCOB . N
N . | pElICHUI B MOBCEIHEBHOM KU3HU
3HaHUA Ha COCTOSAHHEC NPUPOJAHOU U CONUAIBHOU
JUIs1 oO0ecrieueHnsI 0€301acHOCTH
00 U3MEHEHUHU cpepl, 0OCO3HaHHUE TII00ATLHOTO
) npu oOpameHuH ¢ OBITOBBIMH
KJIMMAaTa XapaKkTepa SKOJIOTHICCKUX HpO6JIGM,
’ MpUOOpaMu U TEXHHYECKUMHU
MIPUHITAIEI o
6p e - INIAaHUPOBAHUEC U OCYIICCTBJICHUC YCTPOUCTBAMU, COXPAHECHU
€pPEKIIMBOrO . o -

p ACUCTBUH B OKPYKAIOIICHU CPEAC HA 3I0POBBS ¥ COOJTIO/ICHUSI HOPM
HIPOU3BOACTEA, OCHOBE 3HAHHUS IIeNel yCTOHYNBOro 3KOJIOTMYECKOTO TIOBEICHNS B
3(1)\(})6KTI/IBHO Pa3sBUTHA YCIIOBCUYCCTBA, AKTUBHOC OKp}/')KaIOH_Ieﬁ cpene; NoOHUMaHue
ACHCTBOBATL B HENpHUATHE JEHCTBHH, MPHUHOCAIIMX HEOOXOIIMOCTH
Ype3BbIYaHBIX - .

b BPEI OKPYKAIOLIEU CPENC MIPUMEHECHHMSI TIOCTIKEHUN (PU3HUKH
CUTYaIUSIX N
yan Y TEXHOJIOTUH ISl PALlMOHATIBHOIO
MPUPOIONOIB30BAHUS
IIK 3.2. | OBnaneume YHUBEPCATHHBIMA | YMETH:
OcyecTBsTh PEryJISTUBHBIMU JE€HCTBUIMMU: - IPUMEHATh HOPMATUBHBIE IIPABOBLIE
SKCILTyaTaruo 0) CAMOKOHTPOIIb:

TEXHUYECKUX CpCIACTB

AKTbl, HOpPMATUBHBIC METOANYCCKHUC

- JlaBaTh OICHKY HOBBIM CHTYAIUsIM, | JIOKYMEHTHI [0 00ECIICYEHHUIO 3aIUThI
3amuUTel  MH(pOpMauu
B cooTBercrBEM ¢ | BHOCHTD  KODPEKTHBEI B  IESTCIBHOCTS, UHPOPMALTUH TEXHUUECKUMHU
TpeGOBaHMAMH OLICHMBATh  COOTBETCTBUE  PE3YJIbTATOB | CPEICTBAMU
3KCILTyaTallMOHHOM LEJIAM, 3HATh:
JOKyMEHTalu1 - BUAaJeTh HAaBBIKAMH II03HABATENILHOHN | - (PU3UUECKUE OCHOBBI, CTPYKTYPY U
pedrekcru Kak OCO3HAaHWS COBEPIIAEMBIX | YCIOBUS (GOPMUPOBAHUS TEXHUIECKUX
JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX | KAHAJIOB yTEUYKH HH(POPMAIIHH,
Pe3yIbTAaTOB M OCHOBAHUH; CIIOCOOBI UX BBISIBIICHUS U METObI
OLIEHKH OMACHOCTH, KIaCCH(PHUKALIUIO
CYLIECTBYIOUIMX (pU3NUECKUX MOJIEH U
TEXHUYECKUX KaHAJIOB YTEUKH
WHPOPMAIH;
[IK 3.3. OBnaneHue YHHUBEPCATbHBIMH yYE€OHBIMHU | 3HATH:
OcyecTBsTh MO3HAaBaTEIbHBIMU AEUCTBUSAMU: - HOMEHKIIaTypy U XapaKTEPUCTUKHU
H3MEPCHHC 0) 6a30BbIE MCCIIEIOBATENLCKUE ICHCTBHSA: anmaparypsl, UCIOIb3yEeMOM IS
Ha%aMeTPOB - CcTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIE | M3MepeHus napamerpos [IDMUH, a
;(1) eI?:p}g;\I/[);anTHHX 3agaud B 00pa30BaTEIbHOM NESITENbHOCTH U | TaKKe MapaMeTpoB (POHOBBIX IIYMOB U
W3IydYeHUil M HABOJIOK, | KH3HCHHBIX CHTYaIHsX; (U3NYECKUX TOJIEH, CO3/1aBaeMbIX
CO03/1aBaeMbIX - craBuThb  OpoOJeMbl W 33/a4d, | TEXHHYECKUMH CPEICTBAMH 3alUThI
TEXHUYECKUMHU JIOTTYCKAIOIIHE aThTePHATHBHBIEC PEIICHUS. nHpOpMAaIH;
CpeAcTBaMH
00paboTKH
nHpOpPMaLUH
OTPaHUYCHHOTO

JIOCTyTIa




2. CTpyKTypa U cofep;kaHue 00111e00pa3oBaTeIbHOIO y4eOHOro mpeaMeTa

2.1. O6bem yuebHOro npeamMeTa U BUAbl yueOHOM paboThI

Bun yueGHOM paboTh

O0BeM B yacax

O0Bem oOpa3zoBaTeNbHON IPOrPaMMBbl YIEOHOTO TIpeaMETa 134
B TOM YHUCJIE:

1. OcHoBHOE conepkaHue 100
TEOPETUIECKOe 00yICHHE 54
MPAKTUYECKUE 3aHATUSA 26
ab0paTOPHBIE 3aHATHS 20
2. TlpodeccnoHaIbHO OPUEHTHUPOBAHHOE COJICPKAHUE 32
B TOM YHUCJIC:

TeopeTudeckoe o0ydeHue 12
MIPAKTUYECKUE 3aHATUSA 16
nabopaTopHbIEe 3aHATH 4
[TpomexxyTounas arrectamus B hopme nudhepeHIInpoBaHHOTO 3a4eTa 2




2.2. TemaTuueckuil I1aH U cofiep>kaHre 00111e00pa30BaTeIbHOTO MPeAMETa

Konabt
KOMIICTCHITNH,
OPMHPOBAHUIO
HaumenoBanue CogepxaHnue yueOHOTo MaTepraia u (OpMbI O0ObeMm B ¢ pKOTI()) X
pa3nenoB U TeM OpraHU3aIHH IeITeIbHOCTH CTY/ICHTOB gacax p
CIOCOOCTBYET
3JEMEHT
MPOrpaMMBbI
1 2 3 4
Pazgea 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
Tema 1.1 Coaepxanue y4eOHOro MaTepuana 2 OK 03.
OK 05.
Beenenue ®usuka - Hayka o npupoje. Hayunwsie MeTobl
MO3HAHUS OKPY>KaloIEero Mupa. Ponb
SKCTIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS
PUPOJIBL. DKCHEPUMEHT B ¢busuke.
MogenmupoBanue  (GU3HUYECKUX  SIBICHUH |
npoueccoB. Hayunele runortesbl. ®dusnueckue
3aKOHBI M TEOpUU. [ 'paHUIBl TMPUMEHHUMOCTH
dusznyeckux 3akoHOB. [IpUHIUTT COOTBETCTBUSI.
Ponms m wmecto Qusuku B (dopMupoBaHUH
COBPEMEHHOM HAay4YyHOM KapTHHBI MuUpa, B
MPaKTUYECKON JAEATETHHOCTH JIIOIeH
Pa3nen 2. MexaHuka 16
Tema 2.1 Conepxanue yd4eOHOro MaTepuana 4 OK 01.
OK 02.
Kunematuka Mexannyeckoe nBmkeHHe. (OTHOCUTEIBHOCTD 2 OK 04
MEXaHUYEeCKOro JBHWKeHud. Cucrema OTcyeTa. OK 05'
Tpaexropus. [lepemenienue, ckOpocTh (CpeaHsis OK 07'

CKOPOCTb, MFHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepUalbHOW TOYKM, HX IPOEKLIHUH Ha OCHU
cuctembl KoopauHaT. CiioxeHne nepeMeneHnii u
CJIO’KEHHE CKOPOCTEH. PaBHOMEpHOE 51
PaBHOYCKOPEHHOE MNPSIMOJUHENHOE JIBUKECHUE.
I'paduku 3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHHUS, ITyTH U NEPEMELICHUS MaTepUaIbHOU
TOYKH OT BpemeHH. CBoOOJHOE TaJeHHeE.
VYckopenue ¢BOOOIHOTO ageHus.
Kpuonuneiinoe JIBHUKECHUE. JBrxeHue
MaTepualbHOM TOYKM MO OKPYXXHOCTH C
IIOCTOSIHHOM II0 MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHEHHass CcKopocTh. llepunom wu
yactora oOpamenus. LleHTpocTpeMuTensHoe
yckopenne.  TexHudeckwe  yCTpoHMCTBa U

MPaKTUYECKOE MIPUMEHEHUE: CIUJOMETP,
JIBIDKEHUE CHApSIIOB, ILEMHbIE W PEMEHHBIE
nepeaadyu

B ToM umcrme mpakTHYeCKUX W J1a0OpPaTOPHBIX 2
3aHIATHI

1. Tlpaktuueckoe 3anstue «MccnenoBanue o)

COOTHOILICHUS MEXKY MYTSIMH, TPONUAESHHBIMHU




TEJIOM 3a I10CJIEJ0OBATEIbHBIE PABHbBIE
IIPOMEKYTKH BPEMEHH NPU PAaBHOYCKOPEHHOM
JBHKEHUH C HAYaJIbHOU CKOPOCTBIO, PAaBHOMN
HYJIIO».

Tema 2.2

JvnHamuka

Cozeprkanue yueOHOro MaTepuaa

1.ITpunuun otHocuTenbHOCTH ['anmunes. lepBbiit
3akoH HproroHa. MHepuuanbHble  CHCTEMBI
orcyera. Macca Tena. Cwma. [Ipunnun
cyneprno3uiuu cui. Bropoi 3akoH HeroToHa 1t
MaTepHAIbHON TOYKHM B MHEPUHUAIBHOU CUCTEME
orcueta (MCO). Tperuii 3akon HeloToHa mis
MaTepUalbHbIX TOYEK. 3aKOH BCEMHPHOIO
TATOTEHHUS.

2.Cuna tspkectu. [lepBas kKocmMuyeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Tpenue.
Bunapl TpeHust (MOKOs, CKOJIb)KEHHUS, KAUYCHHS).
Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJBXKEHUST M CHJla  TPEHHUS  TOKOS.
Koaddunment tpenus. Cuna conpoTHBICHUS TPU
JIBIDKCHUM Tella B OJKUJAKOCTH WU  Tase.
[TocTtynatenbHoe M BpalllaTEIbHOE JBUYKEHUE
aOCOJIIOTHO ~TBEpAOro Tema. MOMEHT  CHITBI
OTHOCUTENIHO OCH BpameHus. [lineyo cuibl
VYcnoBust paBHoBecusi TBeproro Teina B MCO.
TexHuueckue yCTpocTBA M MPaKTUYECKOE
MpUMEHEHHE:! TIOAIIUITHUKH, TBIKEHWE
HCKYCCTBEHHBIX CITYTHUKOB.

B ToM umcine mpakTHYeCKUX M Ja0OpPATOPHBIX
3aHATUU

1.IlpakTiaeckass padota: «M3yueHue ABUKEHUS
Opycka 1O  HAKIOHHOW  TUIOCKOCTH  TOJ
JeNCTBUEM HECKOJIBKUX CHID).

2. Ilpaktuueckas pabora: «MccnenoBanue
YCIIOBHI PABHOBECHsI TBEPJOrO Tella, UMEIOIIEro
OCh BpAILICHUS.

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.

Tema 2.3

3aKOHEI
COXPaHCHHUS
MEXaHUKE

Coneprkanue yueOHOro MaTepuaa

1.Mexanuueckass  pabora ¥ MOUIHOCTb.
Kunernueckas JHEprus. [TorenumanpHas
SHeprus. 3aKOH COXPAaHEHUs MEXaHMYECKOU
sHepruu. PaboTa CHIBI TSDKECTM M CHJIBI
ynpyroct. [IpumeHeHHe 3aKOHOB COXpaHEHMS.
Hcnonb3oBaHne  3aKOHOB  MEXaHUKH  JJIA
OOBSICHEHUS JIBIKEHUS HEOECHBIX Tel U M
Pa3BUTHA KOCMUYECKHMX MCCIIEI0BAaHUM, IPaHULIBI
IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

2.Imnynbec  MaTepHalbHOW  TOYKM  (Tena),
CHUCTEMbI MaTepHAIbHBIX TOUYeK. VIMIyNbC CHIIBI
Y MU3MEHEHUE UMITYJIbCca Tejla. 3aKOH COXPaHEHUs
umnyibca B HMCO. PeakTuBHOE JBUYKEHHE.
Pabora cunbl. MomHocts cuibl. Kunernueckas
PHEpPTusi MarepuanbHOi TOoukH. Teopema 00
U3MEHEHUU KMHETUYECKOU SHEpPTUH.
[lorenumanbHass  sHeprus.  IloreHumanbHas

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




SHeprus ymnpyro ae(GopMHpOBaHHON IpPYXKHUHBI.
[lorennmaneHast ~ »Heprus  Tena  BOJIU3HU
noBepxHoctd  3emnu.  lloreHuumanbHble U
HernoTeHlIuanbHple  cuibl.  CBsA3p  paboThI
HEMOTCHIUAIbHBIX  CHI € U3MEHEHUEM
MEXaHUYECKOM SHEPrMM CHUCTEMBI Tel. 3aKOH
COXpAHEHNs MEXaHWYECKOM SHEPruu. YIpyrue u
HEYIpyrue CTOJIKHOBEHHUS. TexHnueckue
YCTPOMCTBA UM  IPAKTUYECKOE IPUMEHEHHUE:
BOJOMET,  KOIIEp, MNPYKUHHBIM  IHCTOJIET,
JBUKCHHE UCKYCCTBCHHBIX CITyTHUKOB U pakerT.

B ToM uwncie mpakTHYecKUX M JaOOpPATOPHBIX
3aHATUN

1.Ilpaktuyeckoe 3anstue «l3yueHue cBs3U
CKOPOCTEM TeJ IPU HEYIIPYTOM yIapey.

2.JlaboparopHoe 3anstue «MccnenoBaHue cBsizu
paboThl CHJIBI C HW3MEHEHHUEM MEXaHUYEeCKOU
DHEpPrUM Teda Ha IPUMEPE  pacTDKEHUA
PE3UHOBOTO KIyTa»

Pa3nea 3. MoJiekyJ

sipHasi (pU3MKa U TEPMOJIMHAMHUKA

18

Tema 3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOMI
TEOpUHU

CojieprkaHue yueOHOro MaTepuaa

1.OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM  TEOpUM U HUX  OIBITHOE
000CHOBaHUE. bpoyHoBckoe JIBUJKECHHUE.
Huddysus. Xapaxkrep JBUKECHUS "
B3aUMOJICMCTBUSL 4acTULl BewiecTBa. Mogenu
CTPOEHHUSI Ta30B, KUIKOCTEH W TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ATHX
Mozenerd. Macca W pasmepel  MOJIEKYIL.
KomuuectBo BemniectBa. [loctosHnas Aorajpo.
TemmoBoe paBHOBecue. Temmeparypa u ee
m3mepenue. Illkana temmnepatyp lLlenwcus.
Mogenb uneansHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUHU
UCaNBHOTO Ta3a. AOCOITIOTHAS TEMIEpaTypa Kak
Mepa cpenHein KUHETUYECKON SHEpPruu
TEIJIOBOTO JBM>KeHMs 4actull raza. llkama
temriepatyp KenbBuHa.

2. T'a3zoBble 3akoHBl. YpaBHeHUE MeHpeneeBa-
Knaneiipona. 3akon Jlanerona. M3omporueccs B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJIMYECTBOM
BEILIECTBA. ['paduueckoe MIpeACTaBICHUE
U30TIPOLIECCOB: HM30TEpPMa, H30X0pa, H300apa.
TexHuueckue yCTpOWCTBA M INPAKTHYECKOE
IpUMEHEHHE: TepMOMETp, OapomeTp.

B ToM umcne mpakTHYecKux W Ja0OpaTOPHBIX
3aHATUU

1. Ilpaktuueckoe 3ansitue «M3mMepeHHe Macchl
BO3JyXa KiIacCHOM komHate. HccnenoBanue
3aBHCHUMOCTH MEXJIy MapamMeTpaMu COCTOSHUS
pa3peKEeHHOro raza»

2.JIaboparopHoe 3aHsATHE «M3ydeHHEe OJHOr0 W3

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.




H30IIPOLICCCOBY».

Tema 3.2
OCHOBEI

TCPMOJUHAMUKHA

Coneprkanue yaeOHOr0 MaTepuaa

1.BuyTpeHHsis SHEPT U Pabora u
TerJIonepeaya. KomnuectBo TEIJIOTHI.
VYpaBuenue teruioBoro Oamanca. IlepBoe Hauano
TEPMOJMHAMHUKU. AuadaTHBIN mporecc. Bropoe
Hayajao TePMOJUHAMUKH. TerioBble JBUTATENU.
KIIJ TtemnoBoro nsurarens. OxpaHa NPUPOABI.
TepmonuHamuueckas  cucreMa.  BHyTpeHHss
SHEpPIrusT TEPMOJUMHAMUYECKOW  CHCTEMBI U
crocoObl ee m3MeHeHus. KoandecTBo TEmIoTh
pabora. BHyTpeHHSsT SHeEprusi OJHOATOMHOIO
WJIeaIbHOrO rasa.

2. Bunel Temonepeaadd: TEIUIONPOBOIHOCTD,
KOHBEKILIUS, U3TyueHUe. Y IeiabHask TeII0EMKOCTh
BEILIECTBA. KonunuecTBo TEIJIOTHI pu
teronepenave. I[lonstue 00  aguabatHOM
npouecce. IlepBblii  3aKOH TEPMOAUHAMMKH.
[IpuMeHeHne nepBOro 3aKoHa TEPMOAMHAMUKH K
u3omporeccaM. ['paduueckass HMHTEpIIpETAIUS
paboTel raza. BTopoil 3akoH TepMOIMHAMUKHU.
HeoOpatumocts  mporeccoB B IPHPOJIE.
TeroBble  MamuHbl.  [IpuHOMOBL  AEUCTBUA
TEIJIOBBIX MammuH. [IpeoOpa3zoBanus 3HEpruu
B TEIJIOBBIX MallluHax. Koaddurment
MOJIE3HOTO JIEUCTBUS TEIJIOBOM MalluHbL. [[uki
Kapho u ero ko3 puIeHT mone3Horo 1eHCTBUS.
DKonoruyeckue MpoOjaeMbl  TEIIOIHEPreTHKH.
TexHuueckue yCTpoWcTBA U MHPAKTUYECKOE
MIPUMEHEHHUE: JIBUTATEh BHYTPEHHETO
cropanus, ObITOBOW XOJOJMIbHUK, KOHJIUIIHOHEP

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Tema 3.3

ArperaTHble
COCTOSIHUS
BeleCcTBa u
(hazoBbIe nepexoabl

Copepxanue yaeOHOTr0 MaTepraia

[TapoobpazoBanue u koHaeHcaus. Mcnapenue u
kuneHne.  AOCONIOTHass W OTHOCHUTEIbHAS
BIQXHOCTb  BO3Ayxa. HacelleHHBI — map.
Y nenpHas TEIoTa mapooOpa3zoBaHus.
3aBUCUMOCTh ~ TEMIEpaTypbl  KUIMEHUS  OT
nasienusi. TBepmoe Tteno. Kpucramnuueckue u
amopdHble  Tema.  AHHM3OTPONHS  CBOWCTB
kpuctauioB. XKunkue kpuctauibl. CoBpeMEHHbIE
Marepuanbl. [lnaBneHne ¥ KpUCTAUIM3ALHUA.
VaenpHas terora tuiaBieHus. CyOmumarms.
YpaBHEHHE TEIIOBOro OaaHca.

B Tom umncne mpakTHYECKMX M J1a0OpPaTOPHBIX
3aHATUU

1.ITpakTrueckoe 3aHITHE «Texuonoruun
MOJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM
YyCcJie HAHOMATSPHAJIOB, U HAHOTEXHOJIOTHH)).

2.JlaboparopHoe 3aHATHE «Omnpenenenue
BJI&KHOCTH BO3JTyXay.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Paznen 4. duekTpoauHaMuka

54




Tema 4.1

DIeKTpOCTaTUKA

ConeprkaHue yueOHOTO MaTepralia

1.Onexrpuzanus Ten. DneKTpuueckuil 3apsaa. Jsa
BUJA JJIEKTPUUYECKUX 3apsaoB. I[IpoBoaHMKH,
JIVDJICKTPUKA W TIOJNYPOBOJAHUKH.  3aKOH
COXpaHEHHMS JIEKTPHUECKOTO 3apsja.
B3aumoneiictBue 3apsnoB.  3akoH  Kynowna.
Toueunslii AJIEKTPUYECKUI 3apsi.
DneKTpuueckoe noJe. HanpspokeHHOCTD
anekTpuyeckoro noist. IlpuHnun cyneprnosuuuu
EKTPUYECKUX ToJeh. JIMHUM HanpsKeHHOCTH
JIEKTPHUECKOTO oJIsl. Pa6ora cuil
AJIEKTPOCTATUYECKOTO OJIS. [Morenmmarn.
Paznocts  morenumanoB.  IIpoBopHuku  u
JIVSJICKTPUKA B DJIEKTPOCTATUYECKOM  TOJIE.
JuanekTpuueckas IPOHULAEMOCTb.

2.2NeKTPOEMKOCTb. Kongencarop.
DIIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOpA.
TexHuU4ecKne yCTpPOWCTBA U MPAKTHYECKOE
pUMEHEHUE:! 3JEKTPOCKOTI, AJIEKTPOMETP,
AJICKTPOCTaTHYECKAas 3aIlnTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAILHBIN allapar, CTPYHHBIA OPUHTED

B ToM umcie mpakTHYeCKUX M JaOOpPaTOPHBIX
3aHATUN

1.IIpaktuyeckoe 3aHATHE «M3mepenne
INEKTPOEMKOCTH KOHIEHCATOPAY.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Tema 4.2
ITocTostHHBIM
BIIEKTPUYECKHUI
TOK. Toku B
pa3IUYHBIX cpeaax

Coieprkanre yaeOHOT0 MaTepHasa

32

1.OnexkTpuyeckuii TOK. Y CI0BHs CyIIECTBOBAHUS
aJeKTpudeckoro Toka. Mcrounmku Toka. Cuma
Toka. IlocrostHublii TOk. Hampsokenue. 3akoH
OMa is ydacTka Memu. ODJIEKTPHYECKOe
CONpOTUBIIEHUE.  YZIEIbHOE  CONPOTHBIICHHE
BeulectBa. llocienoBaTenbHoe, NapauieabHOE,
CMEIIaHHOE COEJMHEHHE MPOBOAHUKOB. Pabora
AJIEKTPUYECKOTO Toka. 3akoH Jxoyms-JleHia.
MouHOCTb INEKTPUUYECKOTO TOKa.
DONeKTpoABMXKYyLIass cujla U BHYTPEHHEE
CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3akoH Oma a1
MOJIHOW  (3AMKHYTOM) OSJEKTPUYECKOW  IICTIH.
Kopotkoe 3aMbIkaHue.

2. DNeKTpUYEeCKUi TOK B pacTBOpax U paciuiaBax

JJEKTPOJIUTOB. DNEKTPOIUTHYECKAS
aucconyanus. JNeKTPoan3. DINEKTPUUECKUI TOK
B rasax. CamMocToATenbHbIN u

HECAMOCTOSITENbHBIN pa3psaa. Monnus. Ilnazma.
TexHuueckue yCTpoWCTBA UM MPAKTHUECKOE
MpUMEHEHNE: aMIEepPMETp, BOJBTMETP, PEOCTar,
WCTOYHUKU  TOKa, AJIEKTPOHArpeBaTEIbHBIC
npuOOpBI,  3JIEKTPOOCBETUTEIBHBIC  TPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BAaKyyMHBIM JIHOI,

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
[IK 3.2.
I1K 3.3.




TEPMHUCTOPHI U (oTope3nucTopsl,
NOJIYIPOBOJIHUKOBBIM IMOJ1, TajlbBaHUKA

B Tom umcne mpakTHdeckux M J1aOOPaTOPHBIX 6
3aHATHI

1. Ilpaktuueckoe 3ansATHE «O3HAKOMIIEHHE C 2
OCHOBHBIMH 3IEKTPOMEXaHUYECKUMHU
U3MEPHUTEIbHBIMH IPUOOPAMIDY

2. JlaGopaTopHoe 3aHSTHE «3yuenue 2
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOBY.

3.  JlaGopatopunoe  3amsatue  «lM3mepeHwue
AJIEKTPOJIBWXKYILEN CHUJIbI UCTOYHHMKA TOKAa U €ro o)
BHYTPEHHETO CONPOTUBIICHUSY.

IHpodeccnonaibHO OPHEHTHPOBAHHOE 27
coJepKaHue

Coneprkanne yueOHOTO MaTepralia 4
1.OnexkTpoHHas MPOBOAMMOCTD TBEPIABIX 4
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS

METAJIJIOB OT TEMIIEPATYPBHI.

CBepXxXnpoBOIUMOCTb. DIEKTPUUECKUNA TOK B

BaKyyMme. CBONMCTBA 2JIEKTPOHHBIX ITyYKOB.
[HonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS
IIPOBOAMMOCTB MOJIYIPOBOAHUKOB. CBOMCTBA P-
n-rnepexona.

2. IToaynpoBOIHUKOBBIE PUOOPEI

B Tom umcne mpakThdyeckux U J1aOOPaTOPHBIX 18
3aHATHI

1. Ilpaktrueckoe 3ansTue «Pemenue 3agad Mo 4
Teme: "Pacuer onexkTpuueckMx Lened Ipu
CMELIAaHHOM COEJIMHEHHUN.

2. Ilpaktnueckoe 3ansaTue «Pemenue 3agad 1o )
teme: "IJIC u 3akon OmMa 711 TIOJTHOM ST .

3. Ilpaktuueckoe 3anstue «Peuenue 3amay 1no

teme: "Pacyer paboThl M MOUIHOCTH B IIEMH 2
IOCTOSIHHOrO  ToKa. PaGoTa #  MOIIHOCTH
MOCTOSIHHOTO TOKa. 3akoH [[xoyns—IleHmay.

4. Ilpaktnueckoe 3aHsATHe «TexHuueckue
yCTpOIiCTBA M  NpPaKTUUYECKOE MPUMEHEHHE:
BaKyyMHBII MO/, TEPMUCTOPBI, (HOTOPE3UCTOPHI,
OUTIOJIIPHBIN TPAH3UCTOPY. 2
5. Ilpaktnueckoe 3aHsATHE «PemeHune 3amad c
npohecCHOHANILHOM HaNpaBIEHHOCTHIO 10 TEME:
«DNEKTPUUYECKUN TOK B PA3IMYHBIX CPEAAX). b
6.Ilpaktnueckoe 3ansitne «Pemenue 3amad ¢
npo¢ecCHOHAIBLHON HANpPaBIEHHOCTHIO M0 TEME:
«IToaynpoBOJHUKOBBIE TPHUOOPHI».

1. JlabGopatopHoe 3amsitue «OmnpeneneHue 2

YACJIBHOT'O COMPOTUBJIICHUA IIPOBOJJHUKAY).

2. Jlaboparopuoe 3anstue "CHSTHE BOJIBT -
aMIIepHOM XapaKTePUCTUKHU




MOJYTIPOBOIHMKOBOIO JMo1a".

Tema 4.3
MaruutHoe moie.
DJIEKTpOMarHuTHasI
UHIYKITUS.

Coseprkanue yueOHOTo MaTepuaa

1.ITocTossuHEbIE MAarHUTHI. BzaumopeiictBue
MMOCTOSHHBIX ~ MarHUTOB. MarsurHoe IIOJIE.
Bekrop MarnutHOW  umHayKuuu. [lpuHnmn
CYNEpIO3UIMM  MarHUTHBIX  Tojed. JIuHum
MarHuTHOU AHAYKLUU. Kaptuna JIMHUHU
MarHUTHOM  WHAYKUMU  TOJSI  TOCTOSTHHBIX
MarHuToB. MarHuTHoe T1oJie MPOBOJAHHKA C
TokoM. KapTuHa JUHMI MHAYKUAA MarHUTHOTO
noJisi  JUIMHHOTO  NOPsIMOTO  NPOBOJHUKA U
3aMKHYTOTO KOJIBIEBOIO MPOBOJIHUKA, KAaTYLIKH
¢ TokoM. OmbIT Opcrema. Bzaumonelictue
MPOBOJHUKOB ¢ TOKkOM. Cuiia Amnepa, ee MOyJib
u Hanpasienue. Cuna JlopeHuna, ee MOayib U
HarnpaByieHUE. J[BUKEHHE 3apsHKEHHOM YaCTHIbI
B OJHOPOJHOM MarHuTHOM Tmonie. Pabora cuibl
Jlopenua.

2.OHeprusi MarHUTHOTO TOJISl KaTyIIKU C TOKOM.
DJEeKTPOMarHuTHOE rnoJe. Texnnueckue
yCTpOMCTBA M  IPAKTUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHmThbl, AIIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIN 3JIEMEHTapHBIX
YacTHIl, UHAYKIIMOHHAS I1eYb

B ToM umcne mpakThdeckux W J1aOOpaTOPHBIX
3aHATUN

1. [IpakTrueckoe 3aHATHE «3yyenune
MarHMTHOTO  IOJII  KaTyIIKH C  TOKOM.
TexHuueckue yCTpOWCTBA UM INPAKTHYECKOE
IIPUMEHEHUE:! IIOCTOSIHHBIE MarHuThI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTeNb,
YCKOPHUTENH JJIEMEHTapHBIX YacTHIL,
UHIYKIUOHHAS IIEYb).

1. JlaGoparopHoe 3ansarue «lccrnemoBanue
JNEUCTBUSI TOCTOSTHHOTO MAarHuTa Ha paMKy C
TOKOM.

2. Jlaboparopnoe 3ansTtue «W3yuenue siBIeHUS
AJIEKTPOMATHUTHOW WHTYKIITHI.

IIpo¢eccuonaibHo OpPHEHTHPOBAHHOE
cojiep:KaHue

Cojiepkanre yaeOHOT0 MaTeprasa

1.fIBneHne  DJIEKTPOMArHUTHOW  WHAYKLHU.
TToTox BEKTOpA MAarHUTHOMI WHIYKIUH.
OneKTpoABMXKyllas CWIa MHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHON VHIYKIUU ®dapanes.
Buxpeoe a1eKkTpruuecKoe 1ose.

2.0NneKTpoIBWXKYIllasi  CWJIa  HUHAYKIMH B
MPOBOJIHUKE, JBWKYIIEMCSl MOCTYyNaTelIbHO B
OAHOPOJHOM MarHuTHOM mnoJie. [IpaBuno Jlenma.
UunyktuBHOCTh.  SIBJEHME  CaMOMHAYKIIMH.
DIIEKTPOABMIKYIIAS CHJIa CAMOWHIYKITHH.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
K 3.2.
I1K 3.3.




Pa3pean 5. Kojie0anus u BOJIHBI

28

Tema 5.1
Mexannueckue

H
JNEKTPOMArHUTHBIE
KoJe0aHus

Cozepkanue yueOHOTro MaTepuaa

10

KonebarenpHuas cucTema. CBobOoHbBIC
MexaHuyeckue  konebanus. ['apmonuueckue
konebanus. [lepuon, yactora, ammuryaa u ¢asa
KOJIeOaHMil. [IpyxuHHBIN MasiITHUK.
Marematuueckuit MasTHUK. YpaBHeHuUe
rapMoHMueckux  kosebanuii.  IIpeBpamenue
SHEPruu TMPU TAPMOHUYECKUX KOJICOAHUSX.
Konebarenbubiii KOHTYD. CBoOonanbIe
JNIEKTPOMArHUTHBIE KoJeOaHUs B UACATHLHOM
KOJIe0aTEIbHOM ~ KOHType. AHAJOTUSl MEXIY
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
koneOanusimu.  @opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUu B UCaTEHOM
KosnebaTesibHOM  KoHType. IlpencraBienue o
3aTyXawIIux  KoleOaHWsX.  BBIHYXICHHBIC
MEXaHUYECKUE KoJIeOaHusl. Pe3onanc.
BoiHyXIeHHBIE DJIEKTPOMArHUTHBIE KOJEOAHMUS.
[Ipow3BoacTBO, Tepemadya ©  MOTpeOJICHHE
3JEKTPUUYECKON SHEPTHH. DKOJIOTHUECKUE PUCKU
MpU  TPOU3BOJCTBE DJIEKTPHUUECKOW DHEPTUH.
KynpTypa wucnons3oBaHus DSIEKTPOIHEPTHUU B
MMOBCETHEBHOM JKU3HU.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE
IPUMEHEHHUE: 3JIEKTPUUECKUI 3BOHOK, F€HEepaTop
NIEPEMEHHOTI0 TOKA, JIMHUU IEKTponepeaay

B ToM umcine mpakTHYecKUx W Ja0OpPaTOPHBIX
3aHATUU

1.ITpakTueckoe 3aHITHE «Uccnenosanue
3aBUCHMOCTH TEPUOJIa MAIIbIX KoJieOaHWI rpy3a
Ha HATH OT JIJTMHBI HUTH M MacCHI TPy3ay.

2.JIaGopaTopHoe 3aHATHE «HccnenoBanue
MEPEMEHHOT0 TOKa B IL[ENU U3 MOCIEA0BATEIHHO
COCIUHCHHBIX KOHACHCATOopa, KaTylIKHn n
pPE3UCTOPay.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
K 3.2.
I1K 3.3.

IIpo¢eccuonaibHo OPUEHTHPOBAHHOE
cojiep:KaHue

Coiepkanre yueOHOT0 MaTeprasa

1.IlepemenHsbIit TOK. CuHyconanbHbII
IIEPEMEHHBI  TOK. MOIIHOCTP TNEPEMEHHOIO
TOKa. AMIUIMTYAHOE U JIEHCTBYIOLIEE 3HAYCHHE
CWJIBI TOKA U HATPSKEHUSI.

2 Tpanchopmarop.

Tema 5.2
Mexannueckue

u
OJICKTPOMAruuTHLIC
BOJIHbI

Conepxanne yaeOHOT0 MaTepHraja

1. Mexanuueckue BOJIHEI, yCIIOBUA
pacnpocTpaHeHUsI. [Tepuon. CkopocTthb
pacupoCTpaHCHud U AJIMHA BOJIHBI. HonepeqHHe
U TIpojosibHble BosHBL. HHTepdepenuus u
T paKus MEXaHUYECKUX BOJIH. 3BYK.
Ckopocth 3BykKa. I'pomMKkocTh 3ByKa. BricoTa

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
K 3.2.




ToHa. TemOp 3ByKa.

2. DJEKTpOMAarHUTHBIC  BOJHBL. Y CIIOBUSA
U3JIyYEHHUS JIEKTPOMArHUTHBIX BOJIH. B3auMmHas
OpUCHTALNS BEKTOPOB E, B, \% B
3JIEKTPOMArHUTHOMN BOJIHE. CaoiicTBa
3JIEKTPOMATrHUTHBIX BOJIH: OTpaXKEHUE,
IIPEIOMIIEHUE, NoJsipu3anus, mudpaxus,
untepdepeHiuss. CKOpOCTh 3JIEKTPOMArHUTHBIX
BojaH. IlIkama  3JIGKTPOMArHWTHBIX  BOJIH.
[IpumeHeHne  3JIEKTPOMAarHWTHBIX  BOJH B
TeXHUKE U ObITy. I[IpUHIUOBI paguoCBI3U H
TEJICBUICHHUS. Panmomoxanms.
DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKaoIIen
cpenbl.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE
MPUMEHEHUE:  MY3bIKAJIIbHbIE  MHCTPYMEHTHI,
yIABTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U
MEIUILIMHE, pajap, PaaguONpPUEMHHK, TEIECBHU30D,
aHTeHHa, Tenedon, CBU-neun

B ToM umcrme mpakTHYeCcKUX W J1a0OpPATOPHBIX
3aHATUU

1.  IIpaktnueckoe  3anstue  «lIpuHIMNBI
paaroCBs3HU».

IIpogeccuonaibHo
cojiep:KaHHe

OpPHEeHTHPOBAHHOE

He npenycmoTpeHo

B Tom umcne mpakTudyeckux M J1aOOpaTOPHBIX
3aHATUN

2. Ilpaktuueckoe 3ansTHe «Pemenue 3amad c
po(heCCHOHATILHOM HANPaBICHHOCTBHIO 1O TEME:
"JNEeKTPOMArHUTHBIE KOJICOAHUS U BOJIHBD».

[IK 3.3.

Tema 5.3

Onruka

Coneprkanue yueOHOro MaTepuasa

1.I'eomeTtpuueckas ontuka. [IpsimonuHelinoe
pacIpoCTpaHEHUE CBETA B OJJHOPOLHOU cpee.
JIyd cBera. ToueUHBII ICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoenne n3o0paxxeHU# B IIIOCKOM 3€pKaJe.
[Ipenominenue cBeta. 3aKOHbI MPETOMIICHHS
cBeTa. AOGCOJIFOTHBIN MMOKa3aTeb MPEITOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiin
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUSI.
Hucniepcus cBeta. C0OXHBIH cocTaB 6€10ro
ceera. L{Ber. CoOuparomue u paccenBaronme
nuH3bl. ToHkas nuH3a. POKYyCHOE pacCTOsIHUE U
ONTHYECKas cuiia TOHKOW nuH3bl. [locTpoenune
n300pakeHU B COOMPAIOLINX U PACCEUBAIOIINX
nuH3ax. DopMysa TOHKOW JUH3bI. Y BEJTUYEHHE,
naBaemoe JIuH301. [Ipenensl npuMeHuMocTr
r€OMETPUYECKON ONTUKH.

2.BomHoBas ontuka. MaTephepeHus cera.
KorepenTHbie HCTOYHUKHU. Y CIIOBUS HAOTIOCHUS
MaKCUMyMOB U MUHUMYMOB B

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




UHTEp(PEPEHITMOHHON KapTUHE OT ABYX
CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB.
Hudpakius ceeta. JudpakironHas penieTka.
VYcnoBue HaOIIOACHNS TJIABHBIX MAaKCUMYMOB
MIpH MMaJeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TG PaKIMOHHY0 pemeTKy. [lonspusanus cBera.
TexHudeckue yCcTpoicTBa U MPAKTUIECKOE
MMPUMEHEHHUE: OYKH, JTyna, poroanmnapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEIeCKOII,
BOJIOKOHHAS! ONTUKA, AUPPAKIIMOHHAS PEILIEeTKa,
TIOJIIPOU/I, TETIECKOTI

B ToM umcrme mpakTHYeCKUX W Ja0OpPATOPHBIX
3aHATUU

l.Ilpaktuueckoe 3ansatve «PelieHwe 3amad Mo
Tteme: «ONTUYecKue mpudops».

2.IIpakTrueckoe 3aHSTHE «Habmonenne
JIUCTIEPCUU CBETA.

2. JlaGoparopnoe 3amsaTHe «OrmpeneneHne
MOKa3aTelist MPEJIOMIICHUS CTEKIIa.

3. JlaGoparopuoe 3amstue «VccnemoBanue
CBOMCTB M300pa)KEHUH B JTMH3AX)

Pa3nen 6. OCHOBBI cielIHAJIbHOM TEOPHH OTHOCHUTEJILHOCTH

Tema 6.1

OCHOBBI  TEOpHUH
OTHOCUTETLHOCTH

Copepxanue yaeOHOro MaTepraa

['panuibt MIPUMEHHUMOCTHU KJIAaCCUYECKOM
MexaHuku. IlocTynmarel crnenuanibHONM TEOpHUH
OTHOCUTEJIBHOCTH:  MHBAPUAHTHOCTb  MOAYJIA
CKOpOCTH  CBE€Ta B  BaKyyMe, MPHUHIUII
OTHOCHUTEJIBbHOCTHU OWHIITENHA.
OTHOCHUTENHEHOCTD OJHOBPEMEHHOCTH.
3amenJieHUe BpPEMEHM M COKpAILECHUE JJIMHBI.
DHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b  Macchl C DJHEprued H  HUMIYJIbCOM
PENSTUBUCTCKOM  YACTUIBI. ODHEPTUs  IOKOSA
CBOOOIHOM YaCTHIIBI

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.

Pa3nea 7. KBanToBas ¢pu3zuka

10

Tema 7.1
DJIEMEHTBHI
KBAaHTOBOW ONTHUKU

CopepxaHue y4eOHOr0 MaTepuaia

l.®otoubl. Dopmyna I[lmanka cBA3M SHEPruu
¢oToHa ¢ ero 4actoToi. DHEprus W HMITYJIbC
¢doroHa. OTKkpbITHE u HCCIICZIOBaHUE
doroadpdekra. Onbitel A.I'. CroneroBa. 3aKoHBI
dotorpdexra. VYpaBHeHue DiHIITEHHA IS
dororddekra. "KpacHas rpanuma"
dbotordekra. [laaeHue crera.

2.0mprtel [1.H. JleGeneBa. Xumuueckoe neiicTBre
cBera. TeXHHMUYECKHE YCTPOUCTBA U MPAKTHIECKOE
IPUMEHEHUE:! ¢dorosnemeHT, doronaTuuk,
coJIHeYHast OaTapesi, CBeTOANOT

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.

Tema 7.2

Ctpoenne  atoma
ATOMHOE S/1pO

Copepxanue yueOHOTO MaTepHaia

Mopnens atoma Tomcona. OnbiThl Pesepdopna mo
paccesHuro -yactuil. IlnanerapHas Mojaenb
aroma. Ilocrymatel bopa. MHM3znydeHune wu

OK 01.
OK 02.
OK 04.
OK 05.




noryiomeHe (GOTOHOB MpH Iepexojie aToMa ¢
OJIHOTO YpOBHS JHEPruyM Ha JApyrod. Bunael
cnektpoB. CHEKTp ypOBHEH DJSHeprum arToma
BOJIOposia. BonHOBBIE cBOMcTBA 4yacTuil. BoaHbI
ne bpoinsa. KoprnyckyisipHO-BOITHOBOH Tyallu3M.
CrnoHTaHHOE U BBIHY)KJIEHHOE  H3JIy4YECHHE.
Judpakuuss  3JEKTPOHOB B KpUCTAJUIAX.
VYerpoiictBO M mpuHOMO  paboThl  Jazepa.
KopnyckynsipHo- BOJIHOBOM Iy aJlu3M.
CrnioHTaHHOE U BBIHY)KJIEHHOE  H3JIy4YECHHE.
TexHudeckue yCTpPOWCTBA U INPAKTHYECKOE
IIPUMEHEHUE:! CHEKTpaIbHBIN aHaIu3
(cmiekTpockor), 1a3ep, KBaHTOBBIM KOMIIBIOTEP.

OKCHEpUMEHTHI,  JOKa3bIBAIOIINE  CIOXHOCTh
cTtpoeHus saapa. OTKpeITHE pPaJHOaKTUBHOCTH.
OmneiTel Pesepdopaa mo omnpeneneHuro cocraBa
panuoakTuBHOro u3inydeHus. CpoiicTBa anbga-,
Oera-, ramma- U3ITy4YEeHUs. Bnusuue
PaAMOAKTUBHOCTM HA  JKHUBBIE  OPTaHHU3MBI.
OTtkppiTHE TpoTOHa M HeWTpoHa. HykioHHas
Monenb sapa [eiizenOepra-lBanenko. 3apsin
saapa. MaccoBoe uncio sjapa. Mzortombl. Anbda-
pacman. DIEKTPOHHBIH U TIO3UTPOHHBIN OeTa-
pacma. lNamma-uznydenue. 3akoH
PaAMOAaKTUBHOIO  pacnajga. OHEprusi  CBS3H
HYKJIOHOB B sape. Snepublie cuibl. [ledekr
Maccel sapa. SnepHsle peakuuu. Jlenenue wu
cuHTe3 Anep. AnepHsiil peakrop. TepmosaepHslit
cunte3. [IpoGieMbl W TEPCHEKTHBBI sIEPHOU
SHEPreTHUKU. DKOJIOTMYECKHE aCIEKThl SACpHOU
JHEPreTUKHU. DneMeHTapHbIe YaCTHULBL.
OtkpbiTHE 1O3UTpOHA. MeToabl HaOIOIeHUs
U PETUCTpaliy 3JIEMEHTApHBIX YacTHII.

DOyHJaMEHTaIbHbIE B3aUMOJEHCTBUSA. EQUHCTBO
GU3MYECKOW KapTUHBI MHpa. TeXHUYECKHe
YCTPOMCTBA M  MPAKTUYECKOE MPHUMEHEHHE;
JIO3UMETp, KaMmepa BuibcoHa, siiepHbIii peakTop,
aroMmHas 6omba

B Tom umcne mpakTudyeckux u JaOOpaTOPHBIX
3aHATHUU

1.IIpakTuueckoe 3aHATHE «Habnronenue
JMHEWYaroro crekrtpa» «lccienoBanue TpPEKOB
gacTHIL (110 TOTOBBIM (poTorpadusim)».

OK 07.

Pa3nen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Tema &.1

DJIEMEHTBI
aACTPOHOMHUU
acTpou3nuku

CojieprkaHue y4eOHOro MaTepHaa;

Oramnsl pa3BUTHS ACTPOHOMMUHU.
[IpukinagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
actpoHomMuu. Bun 3Be3gHoro Heba. CosBesnus,
SIPKUE 3BE€3/1bl, IUIAHETHI, UX BUAUMOE JIBUKEHUE.
CosHeuHas cucteMa. [lmaHeTsl 3eMHOUM TpyMIIbI.
IInanersl-ruranTel. Manbsie Tena CoNHEYHOM
cucrembl. Comnne, dotocdhepa m atMmocdepa.

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




ConHeyHass akTUBHOCTb. VICTOYHMK SHEpruu
ConHna # 3Be3n. 3Be3Obl, HMX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma «CHeKTpaibHBINA
Kiacc - CBETHUMOCTD". 3Be3abl  IJ1aBHOU
MOCIIEAOBAaTECIbHOCTH. 3aBHCUMOCTh ''Macca -
CBETUMOCTH" U1 3BE3] IJIaBHOU
MOCJIEI0BAaTEIbHOCTH. BHYTpeHHee cTpoeHue
3BE3I. CoBpeMeHHbIE  TIPENCTABICHUS O
MPOUCXOXKAECHUH U 3Boonuu CoJHIA U 3BE3J.
Oranbl kU3HU 3Be3A. Mueunsiii [lyTs - Hama
lNanmaktuka. CnimpanbHas cTpykTypa [ 'amakTukw,
pacripeziesieHne 3Be3]1, ra3a u nbutd. [lomoxenue
n gpwkenue Connma B [amaktmke. Twusl
rajaktuk. YepHble IbIpbl B sIpax TrajakTHK.
Bcenennas. Pacmmpenue Bcenennoill. 3akoH
Xab6ma. Teopus

Bbonpmoro B3phbIBA. PenukToBoe N3JIYUCHHUC.

MacmrabHas CTPYKTypa Bcenennoii.
MerTaraiakTuka. Hepemennsie po0IIeMbI
aCTPOHOMHUH
IIpomexkyTouHas arrectanus nuddepeHIIUPOBAHHBIN 3a4eT 2
Bcero: 134




3. YcnoBus peaizaliuu mporpamMmmbl o011e00pa3zoBaTesibHOTO
y4eOHOro mpeameTa

3.1. Ins peanuzanuu nporpaMmMbl o011eo0pa3oBaTeIbHOTO yueOHOT0 peIMeTa
JIOJIKHBI OBITH MPETyCMOTPEHBI CIETYIONINE CIeIMATbHbIC TOMEIICHHUS:
€CTECTBEHHO-HAYYHbBIX JUCHUILINH.

O6opynoBanue y4eOHOTro KaOMHeTa:

- IOCAJI0YHBIE MECTa M0 KOJUYECTBY 00YUArOIIUXCS;
- pabodee MECTO TpenoaBaTers;

- KOMIUICKT Y9€OHO-HATJISTHBIX TOCOOMIA;

- KOMIUICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3a/TaHMS JJIS IPOBEPOYHBIX PadoT;

- mpoeccroHaIbHO OPUCHTHPOBAHHBIC 33 IaHVIS,

- MaTepuabl YK3aMeHa.

TexHuueckue CpCaACTBa O6y‘lGHPI512

- IEPCOHAIbHBIN KOMITBIOTEP C JINLIEH3MOHHBIM IIPOrPaMMHBIM 00ECIIEYCHUEM;

- IIPOEKTOP € SKPAHOM.

- 3aimpl  (OMONMMOTEKA, YWTANbHBIA 3a1 C BBIXOAOM B HH(OPMALIMOHHO-
TEJIEKOMMYHUKALIMOHHYIO ceTh HTEepHET)

[IpumepHbIii nepeyeHb IeMOHCTPAIMOHHOTO 1 JJA0OPAaTOPHOTO 000PYA0BAHUS:

1. [Hudpoas madbopaTopus mo GuU3MKe 7151 MPETNoIaBaTeNs;
2 [Hudposas nabopatopus o dhuzuke A 00ydaromerocs
3. KommuiekT 151 1ab0paToOpHOro MpakTUKyMa IO ONTHUKE;

4 Kommekr asis 1abopatopHOro npakTuKyma rno MeXaHHKe;

3. KomrmiekT miist 1abopaTopHOTO MPAaKTUKyMa 0 MOJISKYJISIPHOU (hU3HKE

U TCPMOIWHAMUKH,

6. Kommiekt jy1st 1ab0paTopHOTo MPaKTUKyMa IO DJIEKTPUUECTBY (C
TE€HEPATOPOM);

7. AmniepmeTp 1a00paTOpHBIN;

8. BoasT™meTp nabopatopHblif;

9. Konopumerp ¢ HabopoM KamopUMETPUUYECKUX TET;

10. TepmomeTp 1abopaTOpHBIN;

23



11. Kommuiekr 1 u3y4yeHHUsT OCHOB MEXAHUKHM, I[THEBMAaTUKU U

BO300HOBJISIEMBIX HCTOUYHUKOB OHCPIUHU,

12. bapomerp-anepoun;

13. brnok nutanus perynupyemslit;
14. ['eneparop 3ByKOBOM;

15. ['urpometp (ncuxpomerp);

16. ['py3 HabopHBI;

17. JInHaMOMeTp AEMOHCTPALIMOHHBIN;

18. Komnuiekt nocy1bl 1eMOHCTPALIMOHHOW € IPUHAJIEKHOCTIMU;
19. MaHoMeTp )KUJIKOCTHOM IEMOHCTPALIMOHHBIN;

20. Mertp AeMOHCTpPALlMOHHBIN;

21. Hacoc Bakyymusbiil KomoBckoro;

22. CTOJIMK MOABEMHBIN;

23. [ITaTB AEMOHCTPAMOHHBIA (PUZNUECKUH;

24. DIEKTPOIUINTKA;

25. HaGop nemoHcTpaIimoHHBIN O MEXAHHYECKUM SIBIICHUSIM;

26. Habop neMoHcTpaninoHHbIN O JUHAMUKE BPAIIaTeIbHOTO IBHKCHUS;
217. HaGop nemoHcTpanimoHHbIN O MEXAaHUYECKUM KOJICOAHUSIM;
28. Habop nemoHcTpanimoHHbIN BOJIHOBBIX SIBJICHHUIA;

29. Benepko Apxumena;

30. MasTauk MakcBeJa;

31. HabGop ten paBHoro oobema;

32. HaGop Ten paBHOIT Macchr;

33. [Tpubop asist AeMoHCTpau aTMOC(HEPHOTO JaBICHUS;
34. [Ipu3ma, HaKJIOHSIOIIASACS C OTBECOM;

35. Pbluar 1eMoOHCTpaIlMOHHBIN;

36. Cocy sl cooOlaromuecs;

37. CrakaH OTJIMBHOU JEMOHCTPAIIMOHHBIM;
38. TpyOka HeroToHa;

39. [ITap ITackauns;

40. Habop nemMoHCTpalMOHHBINA MO MOJEKYJISIPHONW (PU3UKE U TETUIOBBIM
24



SIBJICHUSIM;
41.
42.

43.
44,

45.
46.
47.
48.

HaGop nemMoHCTpaImoHHBIN 110 Ta30BBIM 3aKOHAM;
HaGop xanumispos;

[{1IMHAPHI CBUHILIOBBIE CO CTPYTOM;
[Tap ¢ konbLIOM;

BbICOKOBOJILTHBIN UCTOYHHUK;
Jo3umerp;
KaMepTOoHBI Ha PE30HAHCHBIX SIIUKAX;

KomruiekT npruGopoB ¥ MpUHAICKHOCTEH 1Sl AEMOHCTpAIMU CBOMCTB

QJICKTPOMAIHUTHBIX BOJIH,

49.

Komriekt mnpubopoB it W3ydeHUs MPUHLMUIIOB paguoIprueMa

U paJiuonepeiayu;

50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Komnuiext npoBoaoB;

Marsut nyroo0pa3Hbli;

MarauT noJiocoBOM JEMOHCTPALIMOHHBIH;

Marmuna snextpodopHas;

MasTHHK 3JIEKTPOCTAaTUYECKUM;

Habop neMoHCcTpaliMOHHBINA IO MATHUTHOMY TTOJIEO KOJIBIIEBBIX TOKOB;
HaGop nemoHcTpaimoHHbIN MO TOTYTIPOBOTHUKAM;

Habop neMoHcTpaliMOHHBIN TTO TOCTOSTHHOMY TOKY;

Habop neMoHCTpaliMOHHBIN 1O SJIEKTPUUECKOMY TOKY B BaKYyME;
HaGop nemoHCcTpaIimoHHbBIN MO JIEKTPOIMHAMUKE;

Habop nnst neMoHCTpaliiu MarHUTHBIX TOJICH;

HaGop nns neMoHcTpaIuu SIeKTPUIECKUX MOJICH;
Tpancdopmarop yueOHbIH;

ITamouka cTekIsiHHAS,

ITanouka »00HUTOBAS;

[Tpu6op Jlenmna;

CTpenku MarHuTHHIE HA IITATUBAX;

CynTaH 3J1eKTpOCTaTUYECKU;

[IITaTUBBI U30JIUPYIOLIHKE;
25



69. DNeKTpOMarHuT pa300pHbIN;
70. Habop neMoHcTpaniuoHHbBIN O TEOMETPUUECKOMN OITHKE;

71. Halop nemoHcTpanimoHHbIN 110 BOJTHOBOM OITHKE;

72. CHeKTpOoCKOIl IBYXTPYOHBIH;

73. HaGop cniexTpanbHbIX TPyOOK C HCTOYHUKOM IMUTAHUS;

74. YcranoBka s uzydeHus: Gorodpdexra;

75. Habop neMoHcTpannoHHbIi 10 mocTossHHOM [1manka;

76. Komruiekt HarfsiupIX NocoOuit yisi MOCTOSITHHOTO MCIIOJIb30BAHUS;
77. Kommiext noptperoB aiis ohopmiieHus: KaOUHETa;

78. Komruiekt 1eMoHCTpalimoHHBIX Y4eOHbBIX TaOIHII.

3.2. HudopmanronHoe obecrieueHre peannus3anuy NporpaMmbl

3.2.1. OCHOBHBbIE TI€YATHBIE U3IAHUS:

1. Msxkumes, I'. f., byxosues, b. b., Corckuii, H. H. / Ilox pen.
[TappenteBoii H. A. ®uszuka. Yuebnuk mna 10 k1. — M.: H3parenbcTBO
«IIpocBenienuey, 2024. — 416 c.

2. Msikuiues, I'. ., byxoBues, b. b., Hapyrun, B.M. / Ilox pen. [lapdentbeBoii
H. A. ®usuka. YueOnuk s 11 k1. — M.: U3parensctBo «IIpocBemenney, 2024. —
399 c.

3. ®usuka. ba3oBblil ypoBeHb: YueOHUK 1Jisi 00pa30BaTeIbHBIX OPraHU3alINi,
pean3yronux 00pa3oBaTeNIbHbIE POrPaMMbl CPETHETO MPOPECCUOHATBHOTO
obpazosanus / H. C. IlypsimieBa, H. E. Baxeesckas, /I. A. Ucaes, B. M. Yapyrun. —
2-e u3l., crep. - Mockaa: [Ipocsemenue, 2025. - 517 ¢. — (YueOnuk CI10). - ISBN
978-5-09-124948-4. - Tekct: anexkTpoHHsIil. - URL:

https://znanium.ru/catalog/product/2202345

4. ®usuka. ba3oBsiif ypoBeHb. [IpakTuKyM 10 perieHuto 3aaa4: yueoHoe mocooue,
pa3paboTaHHOE B KOMIUIEKTE C YUCOHHKOM JUIsi 00pa30BaTEIbHBIX OpraHU3aIni,
pean3yromux 00pa3oBaTeNbHbBIE MPOTPAMMBbI CPETHETO MPOPECCHOHATHHOTO
obpazosanus / H. C. IlypsimeBa, H. E. Baxeesckas, /[. A. Ucaes, B. M. Yapyrun. —
2-e u3l., crep. - Mockaa: [Ipocsemenue, 2025. - 240 c¢. — (YueOnuk CI10). - ISBN
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https://znanium.ru/catalog/product/2202345

978-5-09-124947-7. - Tekct: anexktpoHHsbIi. - URL:
https://znanium.ru/catalog/product/2202344

3.2.2. DIIEKTPOHHBIC U3JaHUS
1. KM-mkona. — Pexum pocryna: http://www.km-school.ru/ (marta

obpamenus: 13.04.2026);

2. Poccuiickast ~ smekTpoHHas ~— mkoma < —  Pexxmm  nmocryna:
http://www.resh.edu.ru/ (mata obpamenus: 29.08.2022);

3. dusuka.ru. — Pexum noctyna:  http:/www.fizika.ru
(maraobpamenus: 13.04.2026);

4. OUIIA (BIIP 11 knacc) — Pexxum nocryna: https:/fipi.ru/
(mara ob6pamenus: 13.04.2026);

5. DnekTpoHHbIN yueOHuK — Pexkxum noctyma: http:// www.physbook.ru/

(mara obpamenusi: 13.04.2026).

3.2.3. JlonoJIHUTEIbHbIE UCTOUYHUKHU
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4. KoHTpoJib U OIIEHKA PE3YJIbTATOB OCBOEHUS 00111€00pa30BaTeIbHOIO y4eOHOTO
npeaMeTa

KoHTpons U OlLIeHKa pacKpbIBalOTCS 4Yepe3 UCHUIUIMHAPHBIE pPE3yJbTaThl,
YCBOCHHbBIC 3HAHUS W MPUOOpPETEHHBIE O0YUYaONIUMCS YMEHHs, HalpaBJCHHBIE Ha
dbopmupoBaHre 001MKX U MPOHEeCCUOHATBHBIX KOMITETEHIIUH.

Kon u HaumenoBanue popmupyemsix | Pazgen/Tema T OEHOYHBIX
KOMITETCHITH I MEpOTIPUSITHI
OK 0l. Bseibupats cnocodsl | Paszgen 2. Temsr 2.1.,2.2., 2.3.
pemenus 3agad npodeccuonanbHoi | Pasgen 3. Temsr 3.1., 3.2., 3.3.
JCATCIIBHOCTH NPUMEHUTENIBHO | Pasgen 4. Temor 4.1.,4.2., 4.3
K pasJIN9HbIM KOHTCKCTAM Pazpen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Tema 6.1
Pazgen 7. Temn1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
[To/c
OK 02. Hcnons3oBare | Pasmen 2. Temsr 2.1.,2.2., 2.3.
COBPEMEHHBIE CpeacrBa Ioucka, | Pasmen 3. Temsr 3.1.,3.2., 3.3.
aHaan3a Pazgen 4. Temer 4.1.,4.2.,4.3
¥ MHTEPIIPETALNK HHPOPMALMH Pasgen 5. Temst 5.1.,5.2., 5.3, | YCTHbIH Onpoc;
u uHpOpMAIMOHHBIE TexHojoruu | Pasgen 6. Tema 6.1 (ponTanbHbIi ompoc;
UL BBIIIOJIHEHUS 3ajJia4u Pa3)len 7. TeMnbl 7.1, 7.2, 73 BBITIOJIHCHHC
npoeccuoHalbHOI 1eATeTbHOCTH Paznen 8. A1ab0paTopHEIX pabor,
To/c MIPAKTUYECKHE PAOOTHI
OK 03. [TmanupoBate | Pasmen 1. Tema 1.1 (pemene
u  peamu3oBbiBaTh  coOctBeHHoe | Pasmen 3. Temer 3.1.,3.2.,3.3. KAHCCTBCHHBIX
npodeccronanbHoe u nuuyHoctHoe | Pasgmen 4. Temsr 4.1.,4.2.,4.3 M PACUCTHBIX 32/12);
pa3Butue, npeanpuHumarensckyto | Pasnen 8 Tema 8.1 TCCTHPOBAHME,
JESITEIIBHOCTh HH(?(bepeHHHPOBaH
B  mpodeccuoHanbHOH  cdepe, HbI 3atet
KCII0JIb30BaTh 3HAHUS
[0 TNpaBoBOM U  (UHAHCOBOM
IrPaMOTHOCTH B Pa3TUYHBIX
YKU3HCHHBIX CHTYaIUSIX
OK 04. OddextuBHo | Pasznen 2. Temsr 2.1.,2.2., 2.3.
B3aUMMO/JICHCTBOBATh U Pazpen 3. Temsr 3.1., 3.2., 3.3.
paboTaTh BKOIECKTHBE U Pasgen4. Temor 4.1.,4.2.,4.3
KOMaH/JIe Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pa3zgen 6 Tema 6.1
Pasgen7. Temu1 7.1,7.2,7.3
OK 05. OcymectBasate yctHyto | Pasmen 1.
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U TMHUCBMEHHYID KOMMYHUKAIIHIO
Ha  TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ yueTom
O0COOCHHOCTEH  COIHAIBHOTO M
KYJIBTYPHOTO KOHTEKCTa

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pazgen 4. Temer 4.1.,4.2.,4.3
Pazgen 5. Temur 5.1.,5.2., 5.3.
Pazgen 6. Tema 6.1

Pazgen 7. Temn1 7.1, 7.2, 7.3
Pa3znen 8 Tema 8.1

ITo/c

OK 07. CopaeicTBOBaTh
COXPAHECHHUIO OKPYKAOIIeH
cpepl, pecypcocOepexeHuIo,

NPUMEHSTH 3HAHUS 00 M3MEHEHHH
KJTUMaTa, MPHHIUIIEI OEPEKITUBOTO
MIPOU3BOJICTBA 3¢ heKTUBHO
JIECTBOBATH B
Ype3BBIYAHHBIX CUTYAITUSIX

Pazgen 2. Temur 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pazpgen 4. Temb1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

[1K 3.2. OcyiiecTBasATh

3aIIUTHl HHOPMAIIH B
COOTBETCTBHUH C TPEOOBAHUSIMH
AKCIITYaTallMOHHOM JOKyMEHTaLuH

OKCILTYyaTalluIO TCXHUYCCKUX CPCIACTB

Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr14.1.,4.2.,4.3
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1 Ilo/c

[1K 3.3. OcymecTBiATh U3MepeHUe
rmapaMeTpoOB MOOOYHBIX
AIIEKTPOMArHUTHBIX U3ITYYSHUH U
HABOJIOK, CO3/1aBa€MBbIX
TEXHUYECKUMU CPEACTBAMHU
00paboTku MHPOPMALTUU

Pazpen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Tems14.1.,4.2.,4.3
Paznmen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1 Ilo/c




