[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ffomn(;;r:fffﬁ e‘sgbf;“n“za:ifg“HOJIHTEXHHqECKHP’I KOJUIEDK ®EJIEPAJIBHOI'O
Tors neammcane: 0O VIARCTBEHHOT O BIOJKETHOT'O OBPA3OBATEJIBHOI'O
Vinkaneisii nporpavvisii knios: — YYUPEMKJTEHM S BBICILIETO OBPABOBAHU S

el TV TAHCKIT TOCY JAPCTBEHHBII ATPAPHBI YHUBEPCUTET

MMEHMU K.E. BOPOILIMIJIOBA»

PABOYAA ITPOTPAMMA
y4eOHOM TUCITUTIIINHBI

O/lIb.11 @u3uka

(HaumeHoBaHUe Y4eOHOU OUCYUNTUHBL)

20.02.01 Ikonocuueckan 6€30nAcHOCMb NPUPOOHBIX KOMNIEKCOB
(K00, HaumeHo8aHue Npogeccuu/cneyuairbHoCmu)

2023



PaccMOTpeHO M COIIacOBaHO IUKJIOBOM Komuccuen «CelbCKoe XO35UCTBO,
CTPOUTEIIBCTBO U MPUPOJOYCTPONCTBOY
[Ipotokon Ne 2 ot «06» centsiops 2023 r.

Pabouas mporpamma o011e00pa3oBaTeabHON JUCHHUILTUHBI « DU3KKa» pazpaboTaHa
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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

O/1b.11 ®u3uka

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
Pabouast mporpamma y4eOHOW AMCIMIUIMHBI (fajgee — pabodasi mporpamMma) SIBISICTCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee
IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

20.02.01 Dkonoruyeckas 6€30MaCHOCTh MPUPOIHBIX KOMIUIEKCOB
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2PYRNY (2pynnvl) npogeccuti
UIu Hanpasiexue (HanpasieHus) n0O2oMoeKuU)

PabGouass mporpamma yuebHoi muctuuinasl OJ1b.11 ®usuka MoXeT ObITh
ucrnoyib3oBaHa no crneuuanbHocTsIM CIIO nHa 0aze cpenHero (MOJHOrO) OOIIEro
oOpa3oBaHUs, B JIONOJHUTEILHOM TNpodeccHOHATLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CIIO.

1.2. lenu u 3agaum y4eOHOI IUCHUIUINHBI, TPEOOBAHUS K Pe3ybTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

VYyeOnass aucuumimHa OJ[b.11 ®duszuka oTHOcHTCS K 0011€00pa3oBaTEIbHOMY
LUKITY.

Conepxkanue TporpaMMbl  00IIe00pa30BaTEIbHOM  JUCHUIUIUHBL  «Duzuka
HaIpaBJIEHO Ha JOCTHKEHHE CIAEAYIOIINX LENei:

— ¢opMHupoBaHHE Yy OOYy4YalOIIMXCA YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHMs,
3HAUUMOCTH  (U3MYECKUX 3HAHUM JUJI1  COBPEMEHHOrO  KBaJU(UIIMPOBAHHOTO
CHeIUaINCTa MPU OCYIIECTBICHUU €ro MPo(ecCHOHANbHOM eI TeIbHOCTH;

— (OpMHUPOBAHNE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

— OBJIAJICHUE CTICTIM(PUIECKON CUCTEMON (PU3NUYECKUX MTOHSATUHN, TS PMUHOJIOTHUEH 1
CUMBOJIMKOM;

— OCBOEHHE OCHOBHBIX (DU3UUYECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIQJICHWE  OCHOBHBIMH  METOJaMU  HAYYHOIO  TIO3HAHUSL  TIPUPOJIBI,
HCIIOJB3YyeMbIMH B (pu3uke (HaO0eHUE, ONTMCAHNE, U3MEPEHUE, BBIIBUKEHUE TUIIOTES,
MPOBE/ICHUE SKCIIEPUMEHTA);

— OBJIQJICHWE YMEHHMSIMU 00pabaThiBaTh JaHHBIE OHKCIEPUMEHTa, OOBICHATH
MOJYyYCHHBIE PE3yJIbTaThl, YCTAHABIWBATH 3aBUCUMOCTH MEXIYy (HU3NUECKUMU
BEJIMUMHAMU B HAOJII0/1a€MOM SIBJICHUH, JIETIATh BHIBO/IBI;

— ¢dopMHupoBaHHEe yMEHUS pemaTh (GU3NYECKUE 3a7adyd  pa3HbIX ypOBHEU
CJI0’KHOCTH;

— pa3BUTUE [I03HABATEIIbHBIX HWHTEPECOB, WHTEIUJIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW B Tpoliecce MPUOOPETEHUsT 3HAHWK C KCIOJB30BAHUEM PAa3TMYHBIX
MCTOYHUKOB HUH(OpPMAIMA M COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH; YMEHUMN
dbopmynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO TIO3WMIIMIO [0 OTHOIIEHUIO K
(dbuznyeckoit nHGOpPMAaIKHU, MTOTYy4aeMOU U3 Pa3HbIX UCTOYHUKOB;

— BOCIHTaHUE YyBCTBA FOPIOCTH 32 POCCUMCKYIO (PU3MUECKYIO HAYKY.



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTIJIAHBI

Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

00mme

JAucuunimHapHbie

OK 01. Beibupatp
CIIOCOOBI pelIeHus
3a7a4
npodeccHoHaIbHON
JeSITeITbHOCTH
NPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa,
Tpynonooue;

- TOTOBHOCTh K QKTUBHOW JCSITEILHOCTH TEXHOJIOTUYECKOU U
COIMAJILHOW HAIPABICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

IUIAHUPOBaTh M CaMOCTOSITENIbHO  BBIIOJIHATH  TaKylo
JeSITeNIbHOCTD;

- UWHTEpeC K pasIu4yHbIM  cdepaM  MmpodecCHOHATBHOU
nestenbHocTH, OBageHNEe YHUBEPCAIbHBIMU  y4eOHBIMU
[I03HABATEJIbHBIMU  JIEUCTBUSAMU: a) 0a30BbIE JIOTMUECKUE
IEUCTBUS:

- CaMOCTOSITENBHO  (pOpMynTUpOBaTh |
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHABJIMBATh CYIICCTBCHHBIN NMPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu 1 0000IICHHS;

- OIpeneNsaTh IENH JIeATEIBHOCTH, 3ajJaBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTHKEHUS;

- BBIIBJIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBHE  PE3YJIbTATOB
IMOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIILJICHUE TIPU PEIICHUN KU3HEHHBIX
npoOsieM 6) 6a30BbIE UCCIIEAOBATEILCKUE ACHCTBUS:

- BJIaJIETh HAaBBIKAMU Y4eOHO-HCCIIEeI0OBATENIbCKON U MPOSKTHON
NEATEIbHOCTH, HAaBBIKAMH pa3pelICHHs] TPOOJIEM; BBISBISTH
MIPUYMHHO-CIEICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3a/aauy,
BBIIBUTATh THIIOTE3y €€ PENICHHS, HaXOJUTh apryMEHTHI JIIs
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHHM, 3a/1aBaTh MapaMmeTpbl U
KPUTEPHUH PEIICHUS;

AKTYyaJIu3npoOBaTh

MMPOTHUBOPECUMA B

JACATCIIBHOCTD, OLICHUBATh
OCIIAM, OLICHUBATb pUCKH

-chopMupoBaTh MpEACTaBIEHUS O POJIM U MeCTe (QU3UKU U
aCTPOHOMHUH B COBPEMECHHOM HAy4yHOM KapTUHE MHUpa, O
crucreMooOpasyroueil ponu GU3NKU B pa3BUTHU €CTECTBEHHBIX
HayK, TEXHUKH M COBPEMEHHBIX TEXHOJOIHH, O BKJIazae
POCCUIMCKMX M 3apyOeKHBIX YYEHbIX-(U3UKOB B pa3BUTHE
HayKH; IOHUMaHHE (U3MUYECKON CYIIHOCTH Ha0JII0/1aeMBbIX
SBJIICHUH MHMKPOMHUDPA, MakpoMHpa M Merammpa; IOHUMaHHE
pOJIM aCTPOHOMHM B IPAKTUYECKOMN AECATEIBHOCTH YEJIOBEKA U
JabHEMIIeM Hay4YHO-TEXHUYECKOM Pa3BUTUH, pPOJU (U3UKU B
(dbopmMupoBaHUN Kpyro3opa M (YHKIHOHAIBHOH I'PaMOTHOCTH
YeJIOBEKa I PELIEHUS IPAKTUYECKUX 3aay;

- chopMupoBaTh YMEHHs peIIaTh pacdyeTHBIC 3aJadd C SIBHO
3aJaHHON (U3NYECKON MOJEeNbI0, HCHOJb3yd (U3NYECKUe
3aKOHbl M IPHUHIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33Ja4d
BbIOMpaTh (PU3MUYECKYIO MOJENb, BBIIEIATh (U3UUECKUE
BEJTMYUHBI U (OpPMYINBI, HEOOXOAWMBIE [UIsl €€ pelleHMs,
IIPOBOAMTH pacyeTbl M OLEHUBATh PEAJBHOCTH IOJIYYEHHOTO
3HaueHUsl GU3NYECKON BETUUNHBL;

peliaTe KauyeCTBEHHBbIE 3aJaud, BbICTpamBas JIOTHYECKU
HENIPOTUBOPEUYMBYIO LIEMOYKY PACCYXKIACHUH C OINOpPOM Ha
U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3UUYecKHe SBICHHUS;

- BJaJIETh OCHOBOIIOJIAralOIMMH (U3UYECKUMU TOHATHUSAMU U
BEJIMYMHAMH, XapaKTEPU3YIOIUMH (U3NYECKHE IPOLECChH
(CBSI3aHHBIMM C MEXaHUYECKUM JBUKEHHEM, B3aUMOJIEHCTBUEM
TeJ, MEXaHMYECKUMH KOJIEOaHUSIMU U BOJIHAMU;

ATOMHO-MOJIEKYJISIDHBIM ~CTPOE€HHEM BEIECTBA,
IIPOLIECCaMU;

ANEKTPUYECKUM U MAarHUTHBIM MOJISIMH, 3JIEKTPUUECKUM TOKOM,
9JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU U BOJIHAMU;
ONTUYECKUMHU  SIBJIICHUSIMU; KBaHTOBBIMU

TCIIJIOBBIMHA

SBJICHUSMU,




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

- aHAJIM3WPOBATh IIOJIyYCHHBIC B XOJIC¢ PEIICHUS 3aj7adu
pe3y.HBTaTLI, KpI/ITI/I‘-IeCKI/I OlL€HHBAaTh HUX IIOCTOBepHOCTB,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMCTB HepeHOCI/ITB 3HAHUS B H03HaBaT€HBHyIO nu
MIPAKTHYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUSA W3 Pa3HBIX IPEAMETHBIX
obacTe;

- BbIABHUI'aTh HOBBIC UJICU, Hpe;[naraTL OpI/IFI/IHaJILHbIe IIOAXOAbI
U PELICHHUS,;

- CHOCOOHOCTh HUX UCIIOJIL30BAaHMUS B II03HABATEIHHOH U
COLIMAJIbHOU MTPAKTHKE.

JAucuunimHapHbie
CTPOEHHEM aToOMa U aTOMHOTO S7pa, PaTUOAKTUBHOCTHIO);
BJIaJICHUE OCHOBOIIOJIATraloIUMHU aCTPOHOMUYECKUMHU
HNOHSTHUSAMH, TIO3BOJIIOIIMMHU  XapaKTEpU30BaTh IPOLECCHI,

MPOUCXOSAIIME Ha 3Be3Jax, B
MEKTaJaKTUYECKOU Cpeie;
JIBHJKEHHE HEOECHBIX TEN, DBOJIIOINIO 3Be3/ U BceaeHHOH;

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSAMHU (3aKOH
BcemupHoro tarorenus, I, II m III 3akonsl HproToHa, 3aKkoH
COXpAHEHUS MEXaHWYECKOW HHEpPruu, 3aKOH COXPaHCHUS
UMITyJIbCa,  TPUHUMUII ~ CYNEPHIO3UIMH  CHUJI,  MPUHIIUI
PaBHOMNPABHOCTHU HMHEpLUHATbHBIX CHCTEM OTCUETA;
MOJICKYJIIPHO-KMHETUYECKYI0O TEOPUI0 CTPOCHHS BEIECTBa,
ra3oBbIC 3aKOHBI, IEPBBIM 3aKOH TEPMOJIMHAMUKHY;

3aKOH COXpAHEHHUs JJIEKTpUUECKOro 3apsna, 3akoH Kymowna,
3akoH Oma qns yvactka wnenu, 3akoH Owma i TOJHOR
SJIEKTPUYECKOM 1enu, 3akoH JDhkoyns - JleHma, 3akoH
3JEKTPOMAarHUTHOM WHIYKLUHU, 3aKOH COXPAHEHHUs SHEpruw,
3aKOH TMPSIMOJUHEHHOTO pacCIpOCTPAHEHUsS] CBETa, 3aKOH
OTPa)KE€HHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;

3aKOH COXPAaHEHUsI PHEPTUHU, 3aKOH COXPAHEHHs] HMITYJIbCA,
3aKOH COXPAHEHMS AJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHUS
MacCOBOT'O YHCIA, MOCTyJaThl bopa, 3aKOH paarOaKTHBHOTO
pacmana);

YBEPEHHOE HMCITOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH TpHU
aHaym3e (PU3NIECKHX SBJICHHUI U MPOIECCOB.

3BC3JHBIX CHCTCEMaAx, B

OK 02. Ucrnonb3oBarh
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJn3a U
MHTEpIpeTauu
uH(popMaluu, 1
UH(POPMAaLMOHHbIE
TEXHOJIOTHH ISt
BBINOJIHEHUS 3a/1a4

B 00nacTy IEeHHOCTH Hay4YHOTO MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKH M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOT'O Ha auasnore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOW KYJIBTYpPBI
KaK CpeACTBa B3aMMOJEHCTBHUS MEXAY JIIOAbMU U ITO3HAHMS

- YMETb YYUTHIBAThb TPaHUILIBl TPUMEHEHUS HU3YYEHHBIX
(dbu3nuecKkux Mojenel: MaTepuaibHas TOYKa, HMHEPIHAbHAs
CHCTEMa OTCYETa, UACAIbHBIN Ia3;

MOJEIN CTPOEHUs Ta30B, KUIKOCTEM M TBEPAbIX TEII,
TOYEYHBIN JJIEKTPUYECKUM 3apsi, SAAepHas MOJEIb aToMa,
HYKJIOHHAs! MOJIE]Ib aTOMHOTO siJipa MPH PeIIeHuH (PU3NIECKUX
3ajadq.




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopMupyembIx
KOMIIETEeH M 00mme JAucuunimHapHbie
npo¢eCCHOHATBHON MHPA;
JICSITECILHOCTHU - OCO3HAHUE IIEHHOCTH HAyYHOW JE€ATEeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO u HCCJIEI0BATEIbCKYIO

NEeSATEIbHOCTh UHAUBUAYATBHO U B TPYIIIIE;
- OBnazieHHe yHHMBEpPCATbHBIMU y4EOHBIMHU MO3HABATEIbHBIMU
NerCcTBUSIME: B) paboTa ¢ nH(OpMaIHe:

- BJIAJICTh HABBIKAMHU IOJIy4€HUS WH(OPMALIUU U3 UCTOUYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIAThH IMOUCK, aHAIH3,
CUCTeMAaTH3alMI0 U UHTEPIPETAlni0 HHGOPMALIUU Pa3IMUHbIX
BHJIOB ¥ (DOPM MpeACTaBICHUS;

- co3laBaTh TEKCThl B pa3IMYHBIX (opMarax C y4eToM
Ha3Ha4YeHHs WHOOpPMAIMKU U 1EJIEBOM ayAUTOPUHU, BBHIOUpPAs
ONTUMAJIBHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIIHH;

- OLICHUBAThH JIOCTOBEPHOCTH, JICTUTUMHOCTh MH(pOpMAIIHH, €
COOTBETCTBHE NMPABOBBIM U MOPAIBbHO-3THUECKUM HOpMaM;

- HCII0JIb30BATh cpencTaa MH()OPMAITMOHHBIX u
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX  3aJad  C
co0JII0ICHHEM TpeboBaHU SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PeCcypcocOepekeHHs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MacHOCTH;

- BJIAJIETh HaBbIKAMU PACMO3HABAHUS M 3aIIUTHI HH(OPMAIIUH,
nH(OPMaIMOHHON 6€30MaCHOCTH JTMUYHOCTH.

OK 03. ITnmaaupoBats u
peaT30BhIBATH
cOOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
PEINPUHUMATETBCKYIO
JIeSITEIbHOCTD B
npodeccnoHaNbHOM
cdepe, HCTIOTB30BaTh
3HAHUS 110 (PUHAHCOBOK

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

- C(l)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUS, 3THYCCKOIO
MOBEJICHUS,

- CHOCO6HOCTB OILICHHUBAThb CUTyalluIO u
OCO3HAHHbIE  PEIICHMS, OPHEHTHPYSICh  Ha
HPaBCTBCHHLIC HOPMbBI U ICHHOCTH,

- OCO3HaHHEC JIMYHOT'O BKJIaga B IIOCTPOCHHC yCTOﬁQHBOFO
Oyymero;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSIM M (WIH)
ApyruM  4iCHaM CCMbH, CO3JaHNKO CEMbU HaA OCHOBC

NpUHUMATh
MOpaJbHO-

- BIAJCTh OCHOBHBIMH METOJaMH HAay4HOrO ITO3HAHWI,
UCIIOJIb3YEMBIMU B (PU3HUKE: MPOBOJIUTH NPSMbIE U KOCBEHHBIE
n3MepeHus: (PU3NYECKUX BEJIIMYMH, BBIOMpas ONTHUMAaJIbHBIN
Croco0 M3MEPEeHUs] U HCIOJIb3Ysl U3BECTHBIE METO/bl OLEHKH
MOTPEIIHOCTEN  M3MEPEHHM, TNPOBOAUTH  HCCIEAOBAHUE
3aBUCUMOCTEH  (PU3MUECKMX BEJIMYMH C HCIOJb30BAaHHEM
MpSIMBIX U3MEpEHUM, OOBACHATH TOJyYEHHbIE pEe3yNIbTaThl,
UCTOJB3Yys (PU3NYECKHe TEOPUH, 3aKOHBI U MOHATHUS, U JIeNaTh
BBIBOJIBI;

coOyroaTh MpaBuja 0e30MacHOr0 TpyJaa MHpH MPOBEAECHUHU




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

JAucuunimHapHbie

I'paMOTHOCTH B
PA3JIMYHBIX JKU3HCHHBIX
CUTyalluAX

OCO3HAaHHOTO MPUHATHS LIEHHOCTEW CEMEWHOM JKU3HU B
COOTBETCTBUHM C TpamuiusiMu HaponoB Poccuu; OBiaaneHue
YHHMBEPCAJIbHBIMH PeryJIsiTUBHBIMH /1e/iCTBUSIMH:

a) CaMOOPraHM3alMfA: - CaMOCTOSITEIbHO OCYIIECTBIATH
MIO3HABATENBbHYIO I TEIbHOCTD, BBISIBIISITh IPOOJIEMBI, CTABUTH
u (GopMynHupoBaTh COOCTBEHHBIC 3a/a4d B 00pa30BaTEIbHOU
NESATEIbHOCTH U JKU3HEHHBIX CUTYALUIX;

- CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PELICHUS NpPOOIeMbI C
Y4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHNN;

- JaBaTh OIICHKY HOBBIM CHTYyallUsiM; CIOCOOCTBOBAaTh
(hOPMHUPOBAHHIO U TIPOSBICHHUIO MIUPOKOH 3PYIUIIUU B Pa3HBIX
o0nacTax 3HaHUM, MIOCTOSIHHO MOBBIIIATH CBOH
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb: HCIIOJNb30BaTh MPHEMbl PeICKCUH IS
OIICHKU CUTYaIliH, BEIOOpa BEPHOTO PEIICHUS;

-yM€Th OLICHMBaTh PUCKHM U CBOEBPEMEHHO IPUHUMATH
pelIeHus 10 UX CHUKEHUIO;

B) OJMOLUMOHAJBHBIA  MHTE/UIEKT,  IPEANoJararouiui
c(hOpMUPOBAHHOCTh: BHYTPEHHEM MOTHBAIIUH, BKIIFOYAIOMICH
CTPEMJICHHE K JOCTHKEHUIO 1eJd U YCHeXy, ONTHUMH3M,
WHUIIMATUBHOCTh, yYMEHHE JCHCTBOBATh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

- OMIATHUH,  BKIIOYAIOLIEH  CHOCOOHOCTh  NOHMMATh
SMOIMOHAIIBHOE COCTOSIHME JPYIMX, YUYWUTBIBaThb €ro IpH
OCYILIECTBJICHUM KOMMYHUKALIUU, CIIOCOOHOCTh K COYYBCTBHIO
U CONEPEKUBAHMIO; COLMAIBHBIX HABBIKOB, BKIHOYAIOLIUX
CIIOCOOHOCTh BBICTpPAaWBaTh OTHOIIECHUS C JIPYTHMHU JIFOJIbMH,
3a00THUTHCS, TPOSBIISTH HHTEPEC U pa3peniaTh KOHQIHUKTHL.

UCCIIEJIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa U y4eOHO-
HCCIIEIOBATENbCKOM  JI€ATEIbHOCTH  C  HCIIOJIb30BAHHEM
IU(GPOBBIX H3MEPUTEIBHBIX YCTPOHCTB U JaOOPATOPHOIO

o0opymoBaHUs;

C(OPMHUPOBAHHOCTh TIPEJCTABICHUI O METOJaX IOIy4eHUS
HayYHBIX ACTPOHOMHUYECKUX 3HAHUU - OBJIAJIETh
(chopmupoBaTh  TPEACTABJICHHS)  TpaBUJIaMH  3aIlHCH
(busznuecKkux dbopmyn penbedHo-ToUeHHOI CHUCTEMBI

obo3znauennii JI. bpaing (mas cnenblx W CIIaOOBUIALIIUAX
oOyuaromuxcsi).

OK 04. DddextuBHO
B3aMMO/ICIICTBOBATH U
paboTaTh B KOJIJIEKTHBE
Y KOMaHJIe

- TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHUIO M CAMOPA3BUTHIO,
CaMOCTOSITENTLHOCTH U CAaMOOTIPEIEIICHHUIO;

- OBJQJICHWE  HABBIKAMH  Y4eOHO-HCCIIENOBATEIHCKOH,
MIPOEKTHOM ¥ COIMAIILHOM JIeSATEIbHOCTH;

-OBJIaIETh YMEHUSMU paboTaTh B TPYIIE C BBITOJHEHUEM
Pa3IMYHBIX COLHUAIBHBIX POJIeH, MIIaHUPOBATh PabOTy IPYIIIIBL,
palMOHATIBHO pPACIPENENATh NeATENbHOCTh B HECTaHJIAPTHBIX
CUTyallUsX, aJIeKBaTHO OIIGHWBAaTh BKJAJ KaXJOro W3




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

JAucuunimHapHbie

OBnagenue
JICHCTBUSAMHU:
0) cOBMECTHasl IeITEIIbHOCTD:

- TNOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMaHAHOW U
WHIUBUIYAIbHOU PaOOTHI;

- MPUHUMATh LICIIH COBMECTHOM JIeITCIIbHOCTH,
OpraHu30BbIBAaTh MU  KOOPJAMHUPOBATH JICUCTBUS 1O €€
JOCTHKCHMIO: COCTABIIATH IIJIAH JEUCTBUM, PacpenessaTh pOIu
C Y4YeTOM MHEHHMH YYacTHHKOB OOCYXIaThb pe3yibTaThl
COBMECTHOI paboThI;

YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU

-  KOODAMHHUPOBATb M BBHINOJHATH pPAaOOTy B  YCIOBUAX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYILECTBIIATh IMO3UTHBHOE CTPATErHYECKOE IIOBEJICHUE B
Pa3IMYHBIX CUTYaIusx, MIPOSIBIIATH TBOPYECTBO H
BOOOpaxkeHue, OBITH HHUIIUATUBHBIM Osanenue
YHHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSMU:

T') IPUHSATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI M apryMEHTHl JAPYTUX JIIOAEH NpH
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- MMPU3HABaTh CBOE IMPaBO W MPaBO APYTUX JIOJCH Ha OLUIUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHWMATh MHP C TIO3UIHMH JIPYroro
YyeJIoBeKa.

YYaCTHUKOB TPYIIIbI B pELICHHE PACCMAaTPUBAEMOM TPOOIEMBI.

OK 05. OcymiecTBasTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHUKAITUIO Ha
rocyaapCTBEHHOM
si3p1Ke Poccmiickoit
denepalvv ¢ y4eToM
0COOCHHOCTEH
COILIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0nactu 3cTeTHYECKOr0 BOCIIUTAHHUS:

- JCTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYas 3CTETUKY
Hay4YHOT'O TBOPUYECTBA, MPUCYIIEro (U3NUECKON HAYKE;

- CIIOCOOHOCTH BOCIPMHUMATh pa3IMyYHbIE BHUJIBI HCKYCCTBA,
TpPaJMLIMK U TBOPYECTBO CBOErO U JIPYIMX HAPOJOB, OIIYIIATh
SMOLIMOHAJIBHOE BO3/IEHCTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTU U 0OIIecTBa
OTEYECTBEHHOIO M  MHUPOBOIO  MCKYCCTBA, OSTHUYECKHX
KYJIbTYPHBIX TPaJUIil U HapOJHOTO TBOPYECTBA; TOTOBHOCTH
K CAaMOBBIP@XEHHUIO B pPa3HbIX BUAAX HCKYCCTBA, CTPEMIIEHHE

- YMETb pacno3HaBaThb (QU3MYecKHe sBJIEHUs (MpOILECChl) U
OOBSICHATh UX HAa OCHOBE M3YYEHHBIX 3aKOHOB: pABHOMEPHOE U
PaBHOYCKOPEHHOE IPSMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE
MajeHue TeJl, JBUKEHHE 110 OKPYKHOCTH, HHEpLMS,
B3aMMOJICHCTBHE TeN, KoyeOaTenbHOE JBHKEHHME, DPE30HAHC,
BOJIHOBOE JBWDKeHHE; aAuddy3usi, OpOyHOBCKOE MABHKEHHE,
CTpOEHHE >KMJIKOCTEH M TBEpIbIX TeJ, U3MEHEHHE o0bema Tel
IpU HarpeBaHuu (OXJIAXKIEHUHM), TEIUIOBOE pPaBHOBECHUE,
WCIapeHue, KOHJEHCAlus, IUJIaBJI€HHE, KpHCTaJUIU3alus,
KHMIIEHHWE, BJIA)KHOCTh BO3]yXa, CBSI3b CPEAHEW KHHETHYECKOU




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

JAucuunimHapHbie

MPOSIBIIATH KAY4ECTBA TBOPUECKOM JIMYHOCTH;

OBnagenue VHHUBEPCATHHBIMU KOMMYHHUKATHBHBIMU
NEHUCTBUSIMH: a) OOIICHHE:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH,

- pacro3HaBaTh HEBepOaJbHBIC CPEICTBA OOIICHHS, TTIOHUMATh
3HAUEHUE COIMAIBHBIX 3HAKOB, PAclO3HAaBaTh MPEANOCHLIIKA
KOH(MJIMKTHBIX CUTYAIlMi B CMATYaTh KOH(IUKTHI,

- pa3BepHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C
HCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

SHEPrMM TEIUIOBOI'O [JBM)KEHUS MOJIEKYJd C aOCOJIIOTHOM
TEMIEPATypoOil, MOBBILICHUE JaBJIECHUA Ta3a IpU  €ro
HarpeBaHUU B 3aKPbITOM COCYJE, CBS3b MEXIY IMapaMeTpamMH
COCTOSIHUSA T'a3a B U30IPOLIECCAX;

UIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsA]0B, HarpeBaHue
IIPOBOJHMKA C  TOKOM,  B3aUMOJEHCTBUE  MArHUTOB,
JIEKTPOMArHuTHasE UHAYKLKSA, AEHCTBUE MAarHUTHOIO IOJI Ha
IIPOBOJHUK C TOKOM U JBMXKYLIUICS 3apsill, JIEKTPOMAarHUTHbIE
KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacpOCTpaHEHHUE CBETa,
OTpakeHUE, MpeloMIIeHHe, HHTepdepeHIMs, AUPpakuus u
HOJIsIpU3alUsl CBETa, JUCIEpPCHsl CBeTa; (POTOINEKTPUUECKUI
3¢ ¢eKT, CBETOBOE IaBlIEHHE, BO3SHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpOJa, E€CTECTBEHHAs U MCKYCCTBEHHas
PaglOaKTUBHOCTD.

OK 07. CopnelicTBoBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHuto,
IPUMEHSTH 3HaHUA 00
M3MEHEHUH KIMMara,
TIPUHITHAITHI
OepexKIMBOTO
IPOM3BOJICTBA,
3pHEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYAITUIX

B o0nactu 5K010ru4eckoro BOCHUTAHUSA:

- ¢(OpMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, TOHUMAHUE
BIIMSIHUS COLIMAJIBHO-DKOHOMHMYECKHX IIPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBbHOM Cpelbl, OCO3HAaHUE TJ00aIbHOIO
XapakTepa 3KOJIOrMYECKUX IpolieM;

- IUIAHUPOBAHUE U OCYILECTBICHNUE JECHCTBUIM B OKPYXKarOLIEH
Cpelle Ha OCHOBE 3HAHUA LEJNed YCTOMYUBOIO Pa3BUTHUSA
YEJIOBEYECTBA; AKTUBHOE HENPUATHE ACUCTBUH, MPHUHOCAIINX
BpeJl OKPYXKaIOLLEH Cpee;

- YMEHHE MPOTHO3UPOBATh HEOJArONpPHUATHBIE SKOJIOTMUYECKUE
MIOCJIEICTBUS NPEANPUHUMAEMBIX JCUCTBUM, IPENOTBpaIlaTh
Ux;

- paclupeHue  OmbITa  JAeATEIbHOCTH
HaIpPaBJIEHHOCTHU HA OCHOBE 3HAHUI 1O QU3MKeE.

IKOJIOTUUECKOUN

- chopMupOBaTh YMEHUS NPUMEHSTH MOJIyYCHHbIE 3HAHUS IS
OOBSICHEHUS YCIIOBUM MNpPOTEKaHUS (PU3MYECKUX SBICHUNA B
OpupoAe M Juld TPUHATUS NPAKTUYECKUX pelleHuidl B
MOBCEIHEBHOM JKM3HM A1 o0ecrieueHusi Oe30MacHOCTH MpU
oOpamieHun ¢ OBITOBBIMH MpHOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 370POBbS U COOIIOACHUS HOPM

JKOJIOTMYECKOTO  TIOBEACHMS B OKPYKAIOLIEH  Cpene;
MNOHUMaHWE  HEOOXOJMMOCTH  TNPUMEHEHHUS  JOCTHXKEHUM
buzuku u TEXHOJIOTHi JUTSt palnoOHaIbHOIO
MIPUPOIONOIB30BaAHUS.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIJUCHUTIJIAHBI

3.1. Temaruveckuii niian yuyeonoi qrucuuniannasl O/1b. 11 @usunka
(Hazeanue yueOHol OUCYUuniuHbl)

O0bem BpeMeHH, OTBeleHHbII HA 0CBOeHUEe Y4eOHOMH
AU CHUILIHHBI
Konw! Bcero Oo0si3aTesibHAS ayJUTOPHAs CamocrosiTesibHAsA
KOMII HanmenoBanue pa3aesioB, TeM 4acoB | y4yeOHasi HArpy3Ka 00y4aromuxcs padora
eTeHI| o0yuawuuxcst
Hii* Bcero B T.4. B T.4. Bcero B T.4.
4acoB | JlabopaTOpHBIE | KypcoBas | 4acoB KypcoBas
paboThI U pabora pabora
npakTHueckue | (IpoeKT), (mpoexT),
3aHATHS], YACOB 4acoB 4acoB
1 2 3 4 ) 6 7 8
Paznen 1. ®usuka 1 METOABI HAYYHOIO ITO3HAHUSA 4 4 - -
Pa3znen 2.Mexanuka 24 24 8 -
Pazgen 3. MonekynsipHast pusznka u TepMOIUHAMUKA 24 24 16 -
Pa3nen 4. DnextpoanHaMuka 38 38 22 -
Paznen 5. Konebanus 1 BOJIHBI 30 30 16 -
Pazgen 6. OcHOBBI crienIMaIbHON TEOPUU OTHOCHUTEIIBHOCTH 4 4 2 -
Paznen 7. KBanTtoBas ¢usuka 40 40 32 -
IIpomeskyTouHasi arTecTanus: 11U depeHIMPOBAHHBIN 3a4eT, 4
(B COOTBETCTBUM C Y4e€OHbIM IJJaHOM O0Opa30BaTENIbHON OpraHu3aluu
(yupexxaeHus)
Bcero uwacos:
174 174 96 -

* [[ns yuebHbvlx oucyuniun 00weoopazoeamenbHo20 YUKia cmonbey ¢ nepeuHem KoMnemeHyuil He 3anoaHAemcs
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3.2. Conep:kanue 00ydeHus mo ydeoHoii jucuuninde O/b.11 @usuka

Oo0bem | @opmupyembie OK
HaumeHoBaHue pa3jeJios, Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U Taco "
TeM y4eOHOM npogdeccuoHAJIbLHO-OPUEHTUPOBAHHOE), JIA00PATOPHBIE M IPAKTHYECKUE 3aHATHS, B KOMITETeHIHH
JUCIUIIINHBI NPUKJIATHOA MOAYJIb (IPH HAJIMYMH)
1 4 3) 6
Pa3znes 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUSA 4
Tema 1.1 Copaepxxanue yueOHOro MaTepuaJa: 4 OK1-OK35, OK7
®u3uKa U MeToAbI ®dusnka — Hayka o npupoze. Hayuneie MeTO bl MO3HAHUS OKPYKAKOIIETO MUPA.
HAY4YHOI'0 NO3HAHUSA MonenupoBanue (pru3ndecKux sBICHUH 1 mporeccoB. Haydunsle runote3sl. @usnueckue
3aKOHBI ¥ TEOpUH. ['paHULIbI MPUMEHUMOCTH HU3NYECKUX 3aKOHOB. [IpuHInmI
cootBercTBUs. [loHsATHE O PU3MUeckol kapTHHE Mupa. Poib skciepuMeHTa U TEOpuu B
npoliecce Mo3HaHus Npupoasl. Pu3nuecKue BeIMUYUHbI U uX u3Mepenue. [lorpemnocru
nU3MepeHuil (PU3MUeCKUX BEIMYMH. 3HAaUeHUE (PU3UKH ITPH OCBOSHUH MTPpOodeccrii 1
cnenuaiabHoctel CIIO.
Pasznea 2.MexaHHuKa 24
Coaep:xxanue yueOHOro MaTepuaJia: 8 OK1-OKS35, OK7
Mexannueckoe asuxenue. [lepememenune. [1yts. CkopocTts. PaBHOMEpHOE
T 21 IPSIMOJIMHEMHOE IBHKEHUE. Y CKOpeHHe. PaBHONIEpEMEHHOE TPSAMOJIMHENHOE ABH)KECHHUE.
KeMa ) CBoOogHOe majienue Tei. /J[BikeHne no oKkpyxHOCTH
nHeMatua IIpakTyeckoe 3ansaTue 1.1Mucrpykrax no Th 4 OK1-OK35, OK7
Pemenue 3anau o teme «kKunemaruka» PelieHue 3aaa4 rmo reme «/[BukeHue mo
OKPY>KHOCTH»
Conep:xxanue yueOHOro MaTepuaJia: 8 OK1-OK35, OK7
3axonbl HetoToHa. Buel cuin. 3akoH BcemupHoro tarorenus. mmnynsc. 3akoH
Tema 2.2 COXpaHEeHUs UMITyNbca. PeakTuBHOE MBMXKEHHE. Mexannueckas paboTa. MOIIHOCTD.
JMHAMHMKA Buapl Mexanndeckoit sHepruu. 3aKOH COXPAHEHUS TIOJHON MEXaHUYECKOW SHEPTHH.
IIpakTyeckoe 3ansaTue 3.1Mucrpykrax o Th 4 OK1-OK35, OK7
Pemenue 3amau no teme «/lunamukay» Pemenue 3agad no pazaeny «MexaHukay
24

Pa3nea 3. OcHOBBI MOJIEKY/JISIPHOM (PU3UKH U TEPMOAMHAMHUKH
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Oo0bem | @opmupyembie OK
HaumenoBaHue pa3jieJios, Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U gaco "
TeM y4eOHOM npo¢eccuoHaTbLHO-OPUEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, B KOMIIeTeHIHH
AUCHUILINHBI NPUKJIATHON MOAYJIb (TIPH HAJTUYMH)
Conep:kanue y4eOHOT0 MaTepuaJia: 4 OK1-OKS35, OK7
OcHosnble nonoxxenuss MKT u ux noarsepxaenus. Pasmepsl 1 Mmacca MOJIEKYJ U aTOMOB.
bpoyHnoBckoe nBrxkenue. CUIIbI U SHEPTUsl MEKMOJIEKYIIIPHOTO B3aUMOJCHCTBHSL.
Tema 3.1 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX Tell. VaeanbHblil ra3, ero napaMmeTpsl U
MousexyasipHas ¢pusnka 3aKoHbI. M301porieccsl.
IIpakTnyeckoe 3ansitue 6.1 ncrpykrax no Th 4 OKI1-OK35, OK7
Pemrenne 3anau no pasneny «MKT. M3onpouecce» [Iposepka 3akona boins - Mapuorra
Coaep:xxanue yueOHOTro MaTepHaJia: 2 OK1-OKS35, OK7
Buytpennss sneprus. CriocoObl n3MeHeHUs BHYTpeHHel sHepruu. I1epBeblii 3akoH
Tema 3.2 TepMoauHaMuKu. [Ipuniune! geiictBus TemioBbix MamuH. KILJ.
TepMoanHaMuka
IIpakTnyeckoe 3ausitue Mucrpykrax no Th 2 OK1-OKS35, OK7
Pemenue 3anau no pasaeny «TepmonnHaMuka»
Coaep:xxanue yueOHOro MaTepuaJia: 2 OK1-OKS35, OK7
Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Tema 3.3 Kunnkne xpucramisl. [InaBnenue n kpuctamausanus. Y 1eiabHas TENJI0Ta IUIaBICHUS.
CaoilicTBa mapos, YpaBHeHHE TEIUIOBOTO OaiaHca.
KUAKOCTel U TBepAbIX IIpakTnyeckoe 3ansaTue 9.1ucrpykrax no Th 10 OK1-OKS5, OK7
TeJl Pemenue 3anad no pasneny «CsoiicTBa naposy». Pemenue 3anayu no pasneny «CBoiicTBa
xuakocteiy». [Iposepka 3akona ['yka. Onpenenenre NnoBepXHOCTHOTO HATSKEHUS
xuakoctu OnpeeneHne OTHOCUTENBHOM BIIaXKHOCTH BO3AYyXa
Pa3nes 4. OCHOBBI AJIEKTPOAMHAMHKH 38
Copepxanue y4eOHOro MaTepuaJa: 8 OK1-OK35, OK7
DnekTpuueckue 3apsaabl. 3aKOH coxpaHeHus 3apsaaa. 3akoH Kynona. Xapakrepuctuku
IIEKTPUYECKOTO I0JIS1 — HANPSKEHHOCTD U MOTEHIHMAN. [I[pOBOTHUKH B 2JIEKTPUYECKOM
nosie. J{uanexktpuku B anekTpuyeckom nosne. [onspuzanus ausnexrpuxos. Pabora cun
Tema 4.1 IIEKTPOCTATUYECKOTO MoJIs. Pa3HOCTh MOTEHIINANIOB. DJIEKTPOEMKOCTb. KOHEeHCATOPBI.
JJIeKTPOCTATHKA Buibl cOeTMHEHNI KOHIEHCATOPOB. DHEPTUs AJEKTPUIECKOTO MOJIS.
IIpakTnyeckoe 3ansaTue Mucrpykrax no Th 6 OK1-OK35, OK7

Pemenue 3anau no paszneny «3akoH Kynonay Pemenue 3anay no teme «91eKTpHUUecKoe
oJIe»
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HaumenoBaHue pa3jieJios,
TeM y4eOHOM
AMCHUIINHBI

Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U
npogeccnoHaIbHO-OPHEHTHPOBAHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3aHATHS,
NPUKJIATHON MOAYJIb (TIPH HAJTUYMH)

O0Lem
4aco

®opmupyembie OK
U
KOMIIeTeH M

Tema 4.2
IHocTOAHHBIA TOK

Conep:kanue y4eOHOT0 MaTepuaJia:

DIIEKTPUUYECKHI TOK U €T0 XapaKTepUCTUKH. 3akoH OMa Juist yyacTka uenu. Buabl
COEIMHEHUI POBOJHUKOB. TEII0BOE JEHCTBUE AIEKTPUUYECKOIO TOKA. 3aKoH J[koymsa—
Jlenna. Pabora u moutHocTh TOKa. D/IC 1 BHyTpEeHHEE COIPOTUBICHUE HCTOYHUKA TOKA.
3akon OMa 1)1 MOJTHOM (3aMKHYTOM) AJICKTPUYECKOM TIETTH.

OK1-OK35, OK7

IIpakTuyeckoe 3ansaTue Mucrpykrax o Th

Pemenune 3ana4 no reme «3aKOHbI IOCTOSHHOTO TOKa» BUbI COEIMHEHUI IPOBOJHUKOB.
Onpenenenue yaenpHOro COIPOTUBIIEHUS IPOBOJAHUKOB Pemenue 3aqau no reme
«3aKoHBI TOCTOSIHHOTO ToKa». Onpenenenue 3J[C 1 BHYTPEHHErO CONPOTHUBIICHUS
MCTOYHUKA TOKA. 3aBUCUMOCTb JIEKTPUYECKOTO COMPOTUBIICHUS IPOBOJHUKOB OT
TEMIEPATYPHI. DIIEKTPUUYECKUI TOK B IIOJIYIPOBOIHUKAX U IPYIUX Cpelax
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OKI1-OKS, OK7

Tema 4.3
MaruutHoe moJie

Conep:xkanue yue0HOro Mmarepuasa:

MarsuTHoe 1oJie ¥ ero XapakTepucTUKU. J{eficTBe MarHUTHOT'O 110JIs Ha TPOBOJIHUK C
TOKOM. 3aKoH Amriepa. MarHuTHbIi 0TOK. PaboTa 1o nepemeriennto npoBoJHUKA C
TOKOM B MarHUTHOM 1ojie. Cuna JlopeHua. MaruuTHble CBOMCTBa BellecTBa. MarHuTHast
npoHunaemMocts. ColHeYHasi aKTUBHOCTD U €€ BIMsHUE Ha 3eMito. MarHuTHble Oypu.
SIBieHME INEKTPOMArHUTHOM MHIYKIIMH U €ro IPUMEHEHne. BuxpeBoe anexkTpuueckoe
nosie. CaMmouHyKIMs. IHIYKTUBHOCTh DHEPIHsi MArHUTHOTO TOJISI.

OKI1-OKS, OK7

IpakTnyeckoe 3ansitue Mucrpykrax no Th
Pemenue 3amau no reme «MarauTHOE IOJIE M €TI0 XapaKTEPUCTUKW» Perenne 3a1a4 no
TeMe « IJEKTPOMArHUTHAS WHIYKITUS

OKI1-OKS, OK7

Paznea 5. Kosxedoanus u

BOJIHbI

30

Tema 5.1
MexaHnundeckue
K0JIe0AHUA M BOJIHBI

Copepxxanue y4eOHOro MmaTepuaJa:

Mexanuueckue Kone0aHus, X XapaKTepUCTUKH U 3aKOHBI. ['apMoHnYeckue KojaebaHus.
CBobOoHbIE MeXaHWYeCKHe KosleOaHus. BeIHyX/1eHHbIE MEXaHMUECKUE KOJIeOaHMs.
.Maremarnueckuii MmasTHUK. [[py>KMHHBIM MAasITHUK. BBIHYX/IEHHBIE MEXaHUYECKHE
kosiebanus. Pesonanc. Mexannueckue BoJiHbI. [lonepeunsie v MpoA0IbHbBIE BOJIHBL.
XapaKkTepUCTHUKU BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 IPUMEHEHHE.

OK1-OK35, OK7

IIpakTHyeckoe 3ansaTue Mucrpykrax no Th
Pemenue 3anau no teme «MexaHndeckue kosebanus». OnpeaeneHne yCKOpeHus
cBOOOJTHOTO Ma/IEHNs C MOMOIIBI0 MAaTeMaTHYECKOro MasiTHUKa Perienue 3a1a4 mo reme

OKI1-OKS, OK7
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HaumenoBaHue pa3jieJios,
TeM y4eOHOM
AMCHUIINHBI

Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U
npogeccnoHaIbHO-OPHEHTHPOBAHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3aHATHS,
NPUKJIATHON MOAYJIb (TIPH HAJTUYMH)

O0Lem
4aco

®opmupyembie OK
U
KOMIIeTeH M

«MexaHndecKkre BOJTHBI»

Tema 5.2
JIEKTPOMATHUTHBIE
K0J1e0aHUA U BOJHELI

Copaepxxanue yueOHOro MaTepuaJa:

CBOOOIHBIE EKTPOMArHUTHbIE KoJeOaHus. 3aTyXarolue 3J1eKTPOMarHUTHbIE
KosiebaHus. [ eHepaTop HE3aTYXaOMMX IEKTPOMArHUTHBIX KojieOanuil. BeiHyX1eHHbIE
anexkTpuyeckue konebanus. [lepemennsiit Tok. ['enepaTopsl Toka. TpancgopmaTopsi.
[Tonyuenue, nepeaaya u pacupeesI€HUE JIEKTPOIHEPTUU. DIEKTPOMArHUTHOE T10JI€ U
3IEKTPOMAarHuTHbIE BOTHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. [IprmMenenue
AJIEKTPOMArHUTHBIX BOJIH. [IpuHIMIBI panocBs3u U TeneBuaeHus. Paguonokanus.

OKI1-OKS, OK7

IIpakTnyeckoe 3ansitue Mucrpykrax no Th

Pemenue 3a1au no teme «I€KTPOMarHUTHbIE

Kosnebanusy. Pemenne 3ana4 no teme « 3JIEKTPOMArHUTHBIE
BOJIHBI)

OKI1-OKS, OK7

Tema 5.3
["eomeTpHUYecKas ONTHUKA

Conep:kanue yue0HOro MaTepuasa:

ITpupona ceera. CkopocTh pacnpocTpaneHus ceera. OtpaxkeHue u npeiaomieHue. [lonnoe
otpaxxeHue. JInnzbl. OCHOBHbIE XapakTepucTuku. IlocTpoenue xona nyyeit B muHze. ['na3
Kak ontuyeckas cucrema. OnTuueckue npuoopsl.

OKI1-OKS, OK7

IIpakTuyeckoe 3ansitue Muctpykrax o Th
Pemenue 3anad no teme «Ontukay». M3mepenue nokasaresns NpeJoMIEHUS CTEKIIA.
Pemenue 3agad mo reMme «JIMH3ED

OKI1-OKS, OK7

Tema 5.4
BoaHoBas onTuka

Copepxanue y4eOHOro MaTepuaJa:

Hucnepcus ceeta. Bunpl ciektpoB. CrekTpsl ucmyckanus. CIeKTphl MOTIOMEHUS.
Nntepdepentus. Audpaxuus. Audpakuuonnas pemerka. [lonspuzanus csera. [lkana
AJIEKTPOMATHUTHBIX BOJIH.

OK1-OK35, OK7

IIpakTuyeckoe 3ansaTue. Mucrpykrax no Th
Pemenne 3ana4 no reme «BonHoBas ontuka». OnpenencHue AIUHbI CBETOBON BOJIHBI C
HOMOIIBIO AU(PPAKITMOHHON PEHIETKH.

OK1-OKS35, OK7

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

Tema 6.1
OcHOBBI cIelIUAJIBLHON
TEOPUH

CopepixaHue y4eOHOIro MaTepuaJa:

ITocTynaTel TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHIIMIT OTHOCUTENIbHOCTH DifHIITeHA. OTHOCUTEIHLHOCTh OJTHOBPEMEHHOCTH.
3amMesieHre BPEMEHU M COKpAIeHUE JUTMHBI. DHEPrusi U UMIYJIbC CBOOOTHON YaCTHIIBI.

OK1-OKS35, OK7
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HaumenoBaHue pa3jieJios,
TeM y4eOHOM
AMCHUIINHBI

Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U
npogeccnoHaIbHO-OPHEHTHPOBAHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3aHATHS,
NPUKJIATHON MOAYJIb (TIPH HAJTUYMH)

O0Lem
4aco

®opmupyembie OK
U
KOMIIeTeH M

OTHOCHUTCJIBHOCTH

CBs13b MaccChI ¢ 3H€pl"HeI>i H UMITYJIbCOM CBO60,I[HOI>1 HqaCTHUIIbI.

IIpakTuyeckoe 3ansitue 18,19. Mucrpykrax no Th
Pentenue 3amau mo teme «CTOx»

OKI1-OKS, OK7

Paznen 7. KBantoBas ¢

H3UKa

40

Tema 7.1

Conep:xanue yueOHOTro MaTepuaJia:
KBanroBas runoresa [Tnanka. @orosnekrpudeckuii 3pPpexT u ero npruMeHeHue.

OKI1-OKS, OK7

KBanTtoBbI€e cBoOlicTBA
cBeTa

IIpakTuyeckoe 3ansiTue. Mucrpykrax no Th
Pemenue 3anaq no reme «KBaHTBI

OKI1-OKS, OK7

Tema 7.2
duszuka atomMa u

Coaep:xxanue yueOHOro MaTepuaJia:

Pa3BuTHe B3IJI10B HAa CTpOEHUE BelllecTBa. SaepHas Monenb aroma. OmbITh
Pesepdopra. 3akoOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoAa. Mozens aToMa BO10poia
no bopy. KBanroBeie renepatopsl. EctecTBeHHas paio0aKTUBHOCTb. 3aKOH
paZMoaKTUBHOIO pacnaja.

OK1-OK35, OK7

aTOMHOTIO siIpa

IIpakTuyeckoe 3ansaTue Mucrpykrax no Th

Pemenue 3anau no teme «PagnoaktuBHOCTh» CTpoeHHe aTOMHOTO siapa. JledekT macchl,
DHEPrUs CBSI3U U yCTOMUMBOCTB aTOMHBIX szep. SAnepHble peakiun. MckyccTBeHHas
paauoakTUBHOCTG. Jlenenne Tsokenbix anep. Llennas saepHas peakuus. S aepHsli
peakTop. Pemenue 3agaud no reme «Pu3nka aroma ¥ aTOMHOTO SIAPa»
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OK1-OK35, OK7

Tema 7.3 CTpoenue
CoJIHEeYHO#i CUCTEMBI

IIpakTu4yeckoe 3ansaTue Mucrpykrax no Th

Conneynas cucreMa. Ilimanersl, UX BUAMMOE ABM)KEHUE. Mallble Tejla COTHEYHON
cucreMsbl. Cucrema 3emnsi—Jlyna. Connue. ConHeuHast akTUBHOCTb. ICTOUHUK SHEpPTrUn
CounHna u 38837

OK1-OK35, OK7

IIpakTuyeckoe 3ansaTue Mucrpykrax no Th

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. COBpEMEHHBIE MTPECTABICHUS O
MPOUCXOKACHUH U 3BooLMK CoJIHIA U 3BE3/. DTanbl )KU3HU 3BE31. Muteunsiii [Iyte —
Hama ["anaktuka. Tunsl ranaktuk. Paguoranaktuku u kBa3zapel. Beenennas. Pacipenue
Bcenennoii. 3akon Xa66ma. Teopus bonbiioro B3psiBa. MaciirtabHasi CTpyKTypa
BcenenHol. MeraranakTuka.
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OKI1-OKS, OK7

Bcero:

174

15




Oo0bem | @opmupyembie OK
HaumenoBaHue pa3jieJios, Conep:kanue yueOHOro MmarepuaJsia (0CHOBHOE U gaco "
TeM y4eOHOM npocl)eccn0Haﬂbﬂo-opueHTupOBanuﬂoe), JIaDopaTopHbIe H MPAKTUYECKHE 3aHATHS, B KOMIETeHIUH
AUCHMILINHBI NPUKJIATHONH MOYJIb (IIPH HAJTUYMH)
W3 HUX MPAKTHYECKHUX 3aHATHH 102
Jekuui 68
caMocTosiTeJibHasi padora -
3a4er 4
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4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOoBaHMSsI K MATEPHAJIbHO-TEXHHYECKOMY 00ecredeHuIo

MaTtepuaibHO-TEXHHUECKOE 00ecleueHus: NporpaMMbl Y4€OHONU JMCIMILIMHBI
«Pusznkay:

[ToaroToBka BHEAyIUTOPHON pabOTHl MOJKHA OOecHeuuBaThCS JOCTYIIOM
KaXJIOro oOydaromierocsi Kk 0azaMm JaHHBIX M OuOIuoTeyHbIM (oHAaM. Bo Bpems
CaMOCTOATENIbHON OATOTOBKH, O0OYyYAIOIINECS JOJKHBI ObITh 00ECIIEYEHBI TIOCTYIIOM
K cetu IHTEpHeT.

O6opynoBanue yaeOHOTO KaOnHeTa U pabodrnx MecT KaOWHeTa:

— TOCAJ0YHBIC MECTA IO KOJUYECTBY 00YUaAIOIIUXCS;

— pabodee MeCTO TperoaaBaTes;

— KOMIUICKT Y4eOHO — METOIMYECKUX MaTEPHAIIOB MTPETIO1aBaTEIs;

— KOMIUIEKT Y4eOHO — HATISIHBIX MOCOOWH MO MUCIUILIMHE, B TOM YHCJIE Ha
AIIEKTPOHHBIX HOCUTEISX.

TexHuueckue cpeacTra 00ydeHUsI:

— KOMIIBIOTEP C MYJbTUMEIUNHON YCTaHOBKOM;

— KOJIJIEKIIHS IIU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB.

Ilpusooumcs nepeuenv cpedcms 00VUeHUs, BKIIOUAS MPEHANCEPbl, MOOeNU, MaKembl,
obopydosanue, mexHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHbIE, KOMHbIOMEPHble U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanus kK KBaTM(PUKAIUKA TEAATOTHUYECKUX KaJpOB, OCYIIECTBISIOMINX
peamuzanmto  [IIICC3  mo  crneuManbHOCTH,  JOJDKHBI — 00€CIIeUnBATHCS
MEJarori4ecKuMU  KaJpaMH, HMMEIONIUMHU CcpeAHee TpodeccHoHaIbHOE, BBICIIIEE
o0pa3oBaHHEe, COOTBETCTBYIOIIEE MPO(IITIO MpernoaBacMoil yaeOHOM TUCITUTIINHBI.
OnBIT ACATENBHOCTH B OPTraHU3AIMIX COOTBETCTBYIOIIEH MpodecCuoHaNbHOU chepsl
ABJISIETCSL  O0s3aTEeNbHBIM I TIperojlaBaTtesield, OTBEYAIOIIUX 32 OCBOCHHE
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenoaBareny moy4aroT JOMOTHUTENBHOE MPOPECCHOHAIBHOE 00pa30BaHKe
0 TIpOrpaMMaM TOBBINICHUS KBaTU(HUKAIIMU, B TOM 4YUCIEe B (DOpME CTaKUPOBKHU B
NpOQUIBHBIX OPraHU3aLUAX HE PE’KEe OJHOTO pa3a B 5 JieT.

4.2. Nudpopmanuonnoe odecneyeHune o0y4eHmus. Ilepeyensn
PeKOMeHAyeMbIX Y4YeOHbIX u3AaHui, HHTepHeT-pecypcoB, A0ONOJHHUTEIbHOMN
JINTEPaTypbl

OCHOBHBIE IT€YaTHBIE U3AAHUS
1. Msikumes I'.51. @usnka. 10 kmace : yueO. ais 061eo0pa3oBaT.opraHu3aIii:

6a3oBbiii ypoBenb / [.5. MskumeB, b.b. byxoBmes, B.M. Yapyrun. — M.:
ITpocsemenne, 2017. — 432 c.: un.
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2. Msxumes I'.4. ®uszuka. 10 kmace : yueb. mist o0mieoOpa3oBaT.opraHu3aIIHiA:
6azoBbiii ypoBeHb / ['.51. Msxkumer, b.b. byxosues, H.H. Corckuii. — M.:
IIpoceenienne, 2017. — 416 c.: ni.

3. JI.C.)Knanos, I'.JI. )KnanoB.®u3uka ajig CpeIHUX CIEIUATbHBIX YUeOHBIX
3aBesieHui. . [yueonuk,c.] /JI1.C.)Knanos, I'.JI. XKnanos .-M.: Hayka, 1998 — 512 c.

4. COOpHUK 3aJady M BONPOCOB MO (U3MKe i1 CPEeJHUX CHEIUATbHBIX
yueOHbIX 3aBeneHui. Yueb. mocooue./ P.A. I'magkoa, B.E. JJo6ponpasos, JI.C.
Knanos; — M.: Hayka, 1988. — 384 c.

I[OHOJ'IHI/ITGJ'II)HBIG HCTOYHHNKH

5.T. . ManaxoBa Jlumaktudeckuii marepuan mo (GU3NKE : MOCOOMe IS
yuurtens /I'. . Manaxosa, E.K. Ctpayt. — M. : IIpocBemenue, 1984. — 96¢.

6. JILA. Kupuk ®usnuka camMoCTOSTENbHBIE PaOOTHI C MPUMEpPaMU PEIICHUS
3anau: yueOHnoe nocobue / JI. A. Kupuk, K.II. bonnapenko. — XaprskoB: ['uMHazus,
2002. — 63c.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

IUCIUATLIINHBI

JANCHUIIJINHBI
KoHTposib U oOlLlEHKa pe3yJbTaTOB OCBOCHUS  y4eOHOM
OCYUIECTBJISIETCS. MperojaBareieM TMpu TPOBEIECHUU J1abOpaTOpHBIX  padoT,

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yan0H1HMHCH
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIGI[OBaHPlﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHMUSL.

PesyabTaThl 00yueHus

OcHOBHBIE OKA3aTEJIU OLEHKH
pe3yJbTaToB

@opMBbI U METOABI
KOHTPOJIAA U

OLICHKH
3Harh: — JIeMOHCTpUpYeT Ha npumepax | DopMsl:
— CMBICII IOHATHUI: U3HUECKOe SBICHUE, |pOJIb M MeCcTO  (U3MKH  B|- TEKYIIHH
TUIIOTE3a, 3aKOH, TEOPHs, BELIECTBO, (dbopMupoBaHUU COBPEMEHHOM | - UTOIOBBII
B3aUMOJICHCTBUE, JIEKTPOMAarHUTHOE I10JI€, | HAYYHON KapTUHBI MUpPA, B pa3BUTUHU | MeTObI:
BOJIHA, (DOTOH, aTOM, aTOMHOE SJIPO, COBPEMEHHOMU TEXHUKHU Y| - BBIIIOJTHEHUE
MOHU3UPYIOLINE U3ITY4YEHHUs, IUIAHETA, TEXHOJIOTHH, B IPaKTUYECKOMU | TECTOBBIX 3a/laHUM;
3B€3/a, raJlakTuKa, Beenennas; JESATEIIBHOCTH JIIOJIEH; - BBIIIOJIHEHUE
— CMbICI (PU3UYECKUX BEJIIUYUH: CKOPOCTb, |[— JIEMOHCTPUPYET Ha MpHUMEpax |MHIUBUAYAIbHbBIX
YCKOpEHHUe, Macca, CHJia, UMITyJIbC, padoTa, |B3aUMOCBSA3b MeXAy (GU3UMKOM U |3aJaHuid;
MeXaHUYEeCKasl YHEPTrHsl, BHYTPEHHSS JPYTUMHU €CTECTBEHHBIMU HAyKaMHM; |- YCTHBIH OIPOC;
SHeprus, abCoI0THAsI TeMIleparypa, —  YCTaHaBIMBAeT B3aUMOCBS3b |- HAIUCAHUE
CpeIHssl KUHETUYECKasi SHEPIUs YacTHUIL €CTeCTBEHHOHAYYHBIX SIBICHUH U |(pu3muecKoro
BELIECTBA, KOJIMYECTBO TEILJIOTHI, IPUMEHSATh OCHOBHBIE (PU3UUECKHUE|TUKTAHTA;
JJIEMEHTAPHBIN AIEKTPUIECKUI 3apsT; MOJENU JUIsl MX OIMCaHUS U |- BBIIOJHEHHUE
— CMbICI (PU3NYECKUX 3aKOHOB 00BbsICHEHUS, CaMOCTOSITEIIbHOU
KJIACCUYECKON MEXaHUKH, BCEMUPHOIO —  HCHONB3yeT  MH(OPMALUIO | pabOTHI;
TATOTEHUs, COXPAHEHUs DHEPIHH, (Gu3NYecKoro - coAep)KaHus  IpH |- TEeMaTHYECKas
HMITYJIbCA U DJIEKTPUYECKOIO 3apsija, pelieHnr y4eOHbIX, MPaKTUYECKHUX,|aTTecTalus,
TEPMOJUHAMUKH, JIEKTPOMAarHUTHON MPOEKTHBIX M HCCIeI0BaTeNbCKUX | IU(phepeHIupOBaHH
UHAYKIUY, GoTodddekTa; 3a/1a4, MHTETpUpysd UHPOPMAIIUIO U3 | Bl 3a4eT,
— BKJIQJl yYEHBIX, OKa3aBIIUX HAaHOOJIbIIEE | pa3TUUYHBIX VCTOYHUKOB M |9K3aMEH

BIIMSIHUE HA Pa3BUTHE PUBHKU;

-YMETh:

OTHCHIBATh U OOBSCHATH (PU3NUECKUE
SIBJICHHS M CBOMCTBA TEJI: IBHMKCHHUE
HEOECHBIX TeJ M UCKYCCTBEHHBIX
CIyTHUKOB 3€MJIH; CBOMCTBA I'a30B,
KUJKOCTEN U TBEPABIX TEIT;
3JIEKTPOMArHUTHYIO UHIYKIHIO,
pacrpocTpaHeHHe MIEKTPOMATHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
M3JIy9CHHE U MOTJIONIEHUE CBETAa aTOMOM;

dotorddexkr;

— OTJIIM4aTh TUIIOTE3bI oT HAay4YHBIX
TEOPHUIL;

— JeJIaTh BBIBOJIbI Ha OCHOBE
JKCIIEPUMEHTAIIBHBIX JAHHBIX;

MPUBOJIUTH TPUMEPHI, TOKA3BIBAIOIIIHE,
9TO: HAOIOIEHUS M SKCTIEPUMEHT
SIBIISTFOTCSI OCHOBO# JIJISI BBIIBIKCHUS
TUIIOTE3 U TEOPHI, O3BOJISIOT TPOBEPUTH

KPUTHUYECKH €€ OLIEHUBAS,

— pa3Iu4aeT U yMEeT MCII0JIb30BaTh
B y4e€OHO-UCCIIEI0BATENbCKON
JeSITeTbHOCTH METObl HAYYHOTO
no3HaHus(Ha0JII0ICHUE, OMTUCAHUE,
U3MEpEeHue, IKCIIEPUMEHT,
BBIJIBUKCHUE TUTIOTE3HI,
MOJIEIIUPOBaHKE U Jp.) U GOPMBI
Hay4HOro no3HaHus (pakTsl,
3aKOHBI, TCOPHUH),

— TIPOBOJHT TPSIMbIE ¥ KOCBEHHBIC
U3MEHEHMsT (PU3MYECKUX BEIUYHH,
BbIOMpasi M3MEPHUTENbHbIE MPUOOPHI
C y4eTOM HEOOXOIUMON TOYHOCTH
W3MEpEeHUH,  IJIAaHHPOBaTh  XOI
U3MEpEHNUH, OLIEHUBATh
OTHOCHTEIIFHYIO TTOTPEITHOCTh  T10
3aJaHHBIM (opMyJIaM,

— pelaeT KavyeCTBEHHbIE 3a/auu (B
TOM YHCIE€ M MEXKIPEIMETHOIO
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Pe3yabTaThl 00yyeHus

OcCHOBHBIE TOKA3ATEJIH OLEHKU
pe3yJabTaToB

DopMbI U METOABI
KOHTPOJISI
OLIEeHKH

MCTHUHHOCTH TEOPETUYECKUX BHIBOJIOB;
¢busnueckas Teopus 1aeT BO3MOKHOCTb
OOBSICHATH U3BECTHBIC SIBJICHUS IPUPOIBI U
Hay4yHbIe (DaKTbl, IPEACKA3BIBATH €IlIe
HEHM3BECTHBIC SBJICHUS;

- MPUBOJIUTH IPUMEPHI IPAKTHYECKOTO
MCTIOJIb30BaHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOAUHAMUKH U
AJIEKTPOJMHAMUKHU B SHEPTETHKE;
Pa3IMYHBIX BUJOB 3JIEKTPOMArHUTHBIX
W3IYYCHUH 7151 pa3BUTHS Paiuo U
TEJIeKOMMYHUKALUN, KBAHTOBOM (DU3HUKHU B
CO3JIaHHH SIJICPHON YHEPTeTHKH, Ja3epOB;

- BOCHPHUHHMMATH U Ha OCHOBE
MOJTYYCHHBIX 3HAHUHA CAMOCTOSATEIBHO
OLIEHUBATh WH(OPMALINIO, COJIEPKATYIOCS
B coobmenusx CMU, Murepuere, Hay4HO-
MOMYJISIPHBIX CTaThsIX.

— TPUMEHSTH MOTYYCHHBIC 3HAHUS [T
penieHus (pU3HUECKUX 3a1a4 NPy U3YYeHUU
¢bu3MKN Kak TpopHILHOTO y4eOHOTO
mpeaMeTa;

OTIPEIeNIATH XapakTep (pU3mIecKoro
nporecca 1o rpaduky, Tadnuie, hopmye;
U3MEPSTD Psill PU3UIECKUX BEITHMUNH,
MIPEJICTaBJISAS Pe3yIbTaThl H3MEPEHUN C
Y4E€TOM HUX IIOTPEUIHOCTEN;

HCMOJb30BaTh MPUOOPETEHHbIE 3HAHUS U
YMEHUS B TIPAKTUYECKOH IESATETHHOCTH U
MOBCEJHEBHOM JKU3HU, JUI 00eceueHHs
0€30IMaCHOCTH KU3HENEITEIHLHOCTH B
Ipoliecce MCIOJIb30BaHMsI TPAHCIOPTHBIX
CpeACTB, OBITOBBIX 3JEKTPONIPHOOPOB,
CPE/CTB PaIo- U TEIIEKOMMYHHKAITHOHHON
CBSI3M;01IEHKH BITUSHUS HA OpTraHU3M
YeJIOBEeKa U IPYTHe OPTaHUu3MBbI
3arps3HEHUs] OKpYXKaroIen
Cpeabl;palliOHATBHOTO
MPUPOJIONIONB30BAHUS U 3AILUTHI
OKpY>KaloIleu Cpeibl.

XapakTepa): HCHOJb3ysS  MOJCIIH,
(bu3nyecKkue BETUYMHBI U 3aKOHBI,
BBICTpanBaTh JIOTHYECKU BEPHYIO
LEMOYKY 00BsICHEHUS

(moxazarenabCcTBa) MPEIOKEHHOTO B
3ajaue mnpoiuecca (SBJIeHus);

pelaeT pacueTHBIC 3aJaud C
SIBHO 3aJaHHOU buzIecKoit
MOJICTIBIO. Ha OCHOBE aHaum3a
YCIIOBUS 3aJ1a4M BBIJICIIATH
(¢u3nuecKkyro  MoJlelb, HaxXOIUTh
(¢u3MYecKue BEJIUYMHBI W 3aKOHBI,
HEOOXOJUMBIC M JIOCTATOYHBIC JIJIst
€¢ pelIeHHs, TPOBOJAMTh PacyeThl U
MIPOBEPSATH MOJYUCHHBIH PE3YIIbTAT;
YYUTHIBACT IPaHUIIBI
MIPUMEHCHHSI U3YUYCHHBIX
(bu3MYECKUX MOJCNIECH IPU PEIICHUN
GU3NYECKUX W MEKIPEAMETHBIX
3aj1a4;

UCIIONIB3YeT WHGOPMALUI0 U
HMPUMEHITh 3HAHHMS O MPUHIMIIAX
paboTsl u OCHOBHBIX
XapaKTePUCTHKAX U3yUYCHHBIX
MalivH, OpuOOpoB U JPYTUX
TEXHHUYCCKUX YCTPOMCTB JUTS
pelIeHHs] TPAKTHYECKUX, Yy4eOHO-
UCCIIEIOBATEIIbCKUX M TPOEKTHBIX
3aj1ay;

UCIIOJIb3YET 3HAHUS 0
¢u3nueckux o0BEKTax U IMpoleccax
B TIOBCEJHEBHOM  JKM3HM  JJIA
obecrieyeHuss 0€30MacCHOCTH  MPHU
oOpamenun ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, IS
COXpaHEHHUs 3/10pOBBS "
COOJIIOJICHHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKpYKAIOILIEH cpene,
JUIs  TPUHATUS ~ peuleHud B
MOBCEIHEBHOM KU3HM.

B rpade «Pe3ynabTarel 0OydeHHS» NEPEUUCISIOTCS BCE 3HAHUS U yYMEHMS,
yYKa3aHHbIE B Macrnopre nporpammbl. KommneTeHInn AOMKHBI ObITh COOTHECEHBI CO
3HaHUAMU W yMEHHUAMH. JlJis 3TOro HEOOXOIMMO MPOAHATU3UPOBATH, OCBOCHHUE
KaKUX KOMIIETEHIMI Oa3upyercs Ha 3HAHMSIX U YMEHMAX 3TOM MUCHUIUIMHBL. [ns
KOHTPOJII W OIICHKM DPE3yJIbTaTOB OOYyYEHUs MpErnojiaBaresib BbHIOMpaeT (GopmMbI U
METOAbl C Yy4eToM (GOPMHUPYEMBIX KOMMETEHIUH W crneuupuku OOydeHHs TIO0

mporpamMme JUCHOUIIIINHBI.
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[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
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20.02.01 Ikonocuueckan 6e30nacHocms RPUPOOHBLIX KOMNIEKCOB
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. Mexanuka

. Uto Takoe MexaHuueckoe JBukeHrne? Buibl MexaHU4eCKOTo ABUKCHUSI.
. OTHOCUTENBHOCTD IBUKEHUS.

. Uro Takoe cuctema orcuera?

. Uro Takoe TpaekTopus’?

. [lyTh 1 mepemelneHue.

. B xakoM ciyuae Teno ABMKETCS IPSIMOJIMHEHHO paBHOMEPHO?

. UTo Takoe MIrHOBEHHAasi CKOPOCTh?

. Uto Takoe yckopeHue?

. B kakoM cirydae Teno ABMKETCS IPSIMOJIMHEHO paBHOYCKOPEHHO?

O 00 1N DN K~ W —

Tema 1.2. 3akonbl Mmexannku HproToHA.

1. Macca. CriocoObl U3MepEHUsI MaCChl TEl.
2. Yro Takoe cumna?

3. Ilepsbsiii 3akoH HbroTOHA.
4. Bropoii 3akoH HproToHa.
5. Tperuut 3akoH HrproToHa.
6. 3aKOH BCEMHUPHOT'O TSTOTEHHS.

7. I'paButarionnoe nose. Cuna tsixectu. Bec.
8. Cuna ynpyrocTu.

9. Cuia TpeHusl.

10. YUto Takoe ummysnbc Tena?

Tema 1.3. 3aKOHBI COXpAHEHUS B MEXAHUKE.
. 3aKOH COXpaHEHUs UMITyJIbCa.

. PeakTuBHOE NBUKEHUE.

. PaboTa cubl.

. PaboTa moTeHInanbHbIX CUJL.

. UTO Takoe MOIIHOCTH?

. Uto Takoe 3Heprus?

. Kunetnueckas sneprusi.

. [loreHunanbHas SHEPTUSL.

. 3aKOH COXpaHEHUs MEXAHUYECKOW SHEPIUH.
«ITpuMeHeHNe 3aKOHOB COXPAHEHUS.

O 001N DN K W —

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. MneanbHslii ras.
1. OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH.

2. Pa3zmepsl 1 Macca MOJIEKYJI U aTOMOB.

3. Uto Takoe OpOyHOBCKOE JIBUKEHHE?

4. Yto Takoe nuddy3us?

5. CuJbl ¥ SHEPrusi MEKMOJIEKYJIIPHOTO B3aUMOI€UCTBUS.
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6. Uto Takoe uaeanbHbIi ra3?

7. JlaBiieHue rasa.

8. OCHOBHO€E YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU T'a30B.
9. Uro Takoe Temneparypa? M3mepenue temmepaTypsl.

10. Yto Takoe aOCOTIOTHBIN HYJIb TEMIIEPATYPHI?

11. 3akon boitnsgs-Mapuorra.

12. 3akoHn I'eit-JIroccaka.

13. 3akon llaps.

Tewma 2.2. OCHOBBI TEPMOJIUHAMHUK

. UTO Takoe BHYTPEHHSI SHEPTUS CUCTEMBI?
. BHyTpeHHsis sHeprus uaeanbHOro rasa.

. UTo Takoe TemioeMKOCTh?

. UTto Takoe yJiesbHas TEI0EMKOCTb?

. IlepBo€e HavaJI0 TEPMOAMHAMUKH.

. Kakoii mporecc Ha3bIBaroT ainabaTHBIM?
. [IpyHIMIT 1EHCTBUS TETIIOBOWM MAIIIMHBI.
. KIIJI TenioBoro JBuraTess.

. TennoBbIe ABUTATEIIN.

10. XoJmoauiIpbHbIC MAITUHEL.

11. Bropoe Hayano TepMOJNHAMUKH.

O 001N DN K~ W —

Tema 2.3. CBoiicTBa mapos.

1. Mcriapenune u KoHAEHCALUSI.

2. Yro Takoe HaceleHHbIM nap? Ero cBoiicTBa.

3. AGcoJiI0THast M1 OTHOCUTENbHAS BIAKHOCTh BO3/1yXa.

4. Yto Takoe TO4YKa poChl?

5. Kunenue. 3aBUCUMOCTb TeMIIEpaTyphbl KUTICHUS OT JIaBJICHUS.
6. IleperpeTsiii map U €ro UCMoJIb30BaHUE B TEXHUKE.

Tema 2.4. CBoiicTBa KUIKOCTEM.

1. XapakTepucTrka >XUAKOr0 COCTOSIHHS BELIECTBA.

2. IToBepXHOCTHBIN CIION KUIAKOCTU. DHEPTHSI TOBEPXHOCTHOTO CJIOS.
3. SIBneHus Ha TpaHULIE )KUIKOCTH C TBEPBIM TEJIOM.

4. KanwutspHbIE SBICHUS

Tema 2.5. 3aKOHBI COXPAHEHUS B MEXAHUKE.

1. XapakrepucTruka TBEpAOTrO COCTOSIHUS BEILIECTBA.
2. Yupyrue cBOKWCTBa TBEPABIX TEI.

3. 3akoH ['yka.

4. MexaHu4YecKHe CBOMCTBA TBEPABIX TE.

5. TennoBoe pacmupeHne TBEPABIX TEIL.

6. [InaBneHue U KpUCTAILTU3ALIMS.

Tema 3.1. DaekTpudeckoe noJie.
1.YTo Takoe 3neKTpudecKuil 3apsa’?
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2.3aK0H COXpaHEHHUS JIEKTPUUYECKOTO 3apsia.

3.3akoH Kynona.

4. DneKkTpuuecKoe moJe.

5. Uto Takoe HanpsKEHHOCTh 3JIEKTPUYECKOTO MO ?

6. [IpuHUMT CynepIIO3UIIAM TOJICH.

7. PaboTa cuil 3eKTPOCTaTUYECKOTO MOJISL.

8. Yto Takoe moreHIman’?

9. Urto Takoe pa3HOCTh MOTEHINAIOB?

10. Kakue moBepXHOCTU HA3bIBAIOTCS SKBUIIOTCHIIMAIBHBIMU?

11. CBsa3p MeXIy HaNpsKEHHOCTBIO W Pa3HOCThIO  MMOTEHLHMAJIOB
AIEKTPUUYECKOTO TOJIS.

12. Yto Takoe KOHAEHCATOP?

13. CoenuHeHME KOHACHCATOPOB B OaTapero.

14. DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

15. DHeprus 371eKTPUIECKOrO MOJIS.

16. DnekTpoABMKYIIAs CUjla HICTOYHHKA TOKA.

17. CoequHeHNE UCTOYHUKOB AJIEKTPUIECKOM SHEPTUH B OaTapero.

18. CoenuHeHue NpOBOIHUKOB. BUabl COCTMHEHMIA.

19. 3akon OMa U1t TOJIHOM LETH.

20. 3axonsl Kupxroda st 21eKTpruuecKoi 1eru.

21. PaboTa 1 MOITHOCTH AIEKTPUUECKOTO TOKA.

22. TermnoBoe IeHUCTBHE TOKA.

23. 3akoH [[xoynsa-Jlenna.

Tema 4.1. Mexaandeckue KouacOaHusl.

1. KonebaTenrHOE ABHIKEHHE.

2. Kakue konebaHusi HA3bIBAIOTCS TAPMOHUYECKUMU ?

3. CB0OOIHBIE MEXaHUYECKHE KOJICOaHMS.

4. JInHelHbIC MEXaHUYECKUE K0JIeOaTeIbHBIC CHCTEMBI.

5. IIpeBpartiieHue sHEPTUH MPU KOJIEOATEIIBHOM JIBUKCHUU.
6. CBOOO/IHBIC 3aTyXaKOIINE MEXaHUUECKUE KOJIeOaHus.

7. BoIHYXIeHHbIE MEXaHUYECKUE KOIeOaHus.

Tema 4.2.Ynupyrue BOIHBI.

. Kakas BonHa Ha3bIBaeTCs MpOAOIBHON?

. Kakas BoiHa Ha3bIBaeTCS MONEPEYHOMN?

. XapaKTEepUCTHUKHN BOJIHBI.

. YpaBHEHUE TII0CKOM Oeryuiei BOJIHBI.

. Uro Takoe nnTepdepeHus BoaH?

. Urto Takoe audpaxius BoIH?

. 3BYKOBBI€ BOJIHBI.

. YIbTpa3ByK U €ro NIPUMEHEHUE.

Tema 4.3. DnekTpoMarHuTHBIE KOeOaHUS.

1. CBOOOIHBIE PJIEKTPOMATHUTHBIE KOJICOAHHS.

2. [IpeBpaiiieHue 3Hepruu B Koue0aTeIbHOM KOHTYPE.

3. Kakue 31eKkTpoMaruuTHble KojeOaHusl Ha3bIBAIOTCS 3aTyXalOUUMU?
24
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4. I'eHepatop HE3aTyXaIONIUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

5. BbIHYXI€HHBIE JJIEKTPUUYECKHE KOJIEOaHUSI.

6. UTo Takoe nepeMeHHbIN TOK?

7. I'eHepaTop NEPEMEHHOTO TOKA.

8. EMKOCTHOE ¥ UHAYKTUBHOE COIPOTUBIICHHS IEPEMEHHOIO TOKA.
9. 3akon Oma 111 IIEKTPUYECKON LETH EPEMEHHOTO TOKA.

Tema 4.4. D1eKTpOMarHUTHHIC BOJIHBI.

1. Uto Takoe 3JIeKTpOMarHuTHOE noJie?

2. Yto Takoe 3JIeKTPOMarHuTHbIE BOJIHBI?

3. Bubparop I'epra.

4. OTKpBITHII KOJIEOATENBHBIA KOHTYD.

5. [IpuMeneHne 3IeKTPOMarHuTHBIX BOJIH. Pagnocssse.
6. lllkana 31eKTPOMAarHUTHBIX BOJIH.

Tema 5.1. Ilpupona cera.

1. CkopocCTh pacnpoCTpaHEHHUS CBETA.

2. 3aKOHBI OTpPaKEHUS U MPETIOMIIEHUS CBETA.
3. IlonHOE OTpaKkeHHUE.

4. JIuH3bI.

5. I'ma3 kak onrtuyeckasi cuctema.

6. Ontryeckue npudOpHI.

Tema 5.2. BonHOBBIE CBOMCTBA CBETA.

. Uto takoe unTepdepeHuus ceera?

. UTO Takoe KOrepeHTHOCTh CBETOBBIX JTy4en?

. UuTepdepeHIus B TOHKUX TUICHKAX.

. [TosioCchl paBHOM TOJIILIMHBI.

. Konpua HeroToHa.

. Ucnionp3oBanue natephepeHIiny B HayKe U TEXHUKE.
. Uro Takoe nudpaxius ceera?

. Audpakuus Ha e B MapauiebHbIX Tydyax.

. Uro Takoe nudpaximoHHas pemerka?

10. Yto Takoe ronorpadus?

11. Yo Takoe nossipu3anus cBera?

12. Yto Takoe nBoiHoe mydenpenomienue? [lomsapounbl.
13. YUto Takoe nucnepcus ceera’?

14. Buapl ciektpoB. CriekTphl ucyckanusi. CIIEKTPhI MOTJIOMIECHHUS.
15. YasTpaduoneroBoe usiydeHue.

16. UndpakpacHoe u3mydeHueE.

17. PerntrenoBckue Jiyuu. MIx npupoja u cBoMCTBa.
Tema 6.1. KBanToBast onTuka.

1. KBantoBas runote3a [lnanka.

2. Yrto Takoe (hoToHBI?

3. Baemnnii poroanekrpuueckuii 3P Qexr.

4. Buyrpennuii poTodphekT.

O 001N DN K~ W —
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5. 3akoHbl poTodPdexTa.
6. Tunbl POTOAIIEMEHTOB.

Tema 6.2. ®uzuka aToma.

1. OnwiTel DpHecTa Pezepdopaa.

2. Mopenb aroma BogopoJia no Hunbscy bopy.

3. Uto Takoe HeUTpoH? CBOMCTBAa HEUTPOHA.

4. Yto Ttakoe nmpotoH? CBoCTBa MPOTOHA.

5. Yro Takoe 3nekTpoH? CBOWCTBA 3JIEKTPOHA.

6. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJAOPOJA.
7. KBaHTOBBIE T€HEPATOPBHI.

Tema 6.3. duzrka aTOMHOTO sJIpa.

. CTpoenue aToMHOrO spa.

. SlnepHple peakuyu.

. UTo Takoe panoakTUBHOCTb?

. 3aKOH paJInOaKTUBHOTO pacaja.

. EcTecTBEeHHas paMOAKTUBHOCTD.

. UckyccTBEHHas paInOaKTUBHOCTb.

. Jlenenue TsoKenbIX saep.

. Uto Takoe nenHas saaepHasi peakuus?

. Yrpasisemas [erHas peaKkus.

10. A nepHbiii peakTop.

11. Ilomy4deHne panOaKTUBHBIX U30TONOB U UX IPUMEHEHHE.
12. CriocoObI HaOJIIOIEHHS U PETUCTPALIUU 3aPSYKEHHBIX YaCTHUL.

O 00 1N DN K~ W —

Tema 7.1. Ctpoenue u pazputue BeerneHHOM.

1. Kak Ha3bIBaeTCs Hallla rajakThuka?

2. Bugapl ranaktuk. CTpoeHue U npoucxoxaeHue ['anakTuk.
3. beckoneuHocTh BeeneHHOM.

4. Yto u3y4aet KOCMOJIOTHs?

5. Pacmupsromasics Beenennast.

6. Moaens ropsiueit BceaeHHOM.

Tema 7.2. 3aKOHBI COXPAHEHUS B MEXAHUKE.
1. TepMosiiepHBIN CUHTES.

2. TepmosinepHast JHEPTETHKA.

3. DOueprus CoJiHIa U 3BE31.

4. DBOIIONMS 3BE3/I.

5. Ilpoucxoxaenne CoaTHEYHON CUCTEMBI.
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