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1 O01IHe mMoI0KeHus

1.1 Ob1acTh NnpUMeHeHus! IPOTrPaAMMBbI

Pabouas mporpamma aucuuruael «COO.01.06 ®@usnkay npeaHasHadeHa IS pealn3alui
cpenHero ooOmiero o0pa3oBaHUS W SABIAETCS YAacTbO MPOrPaMMbl MOJATOTOBKH CIEIHAIHNCTOB
cpennero 3BeHa B cootrBercTBUM ¢ PI'OC CIIO mo cnenumansHocTH 38.02.01 DxoHOMHKA U
Oyxrajirepckuil yuer (IO OTpaciisiM) YTBEP>KIEHHBIM IpukazoM MunmnpocsenieHuss Poccun ot
24.06.2024 Ne 437.

1.2 MecTo 1uCHUIIMHBI B CTPYKTYPe OCHOBHOI MpodecCHOHAIBHOI 00pa3oBaTeIbHOM
NPOrpaMmblI

Juctmmummaa «COOQO.01.06 ®usuka» sBiseTcs 00s3aTeIbHON YacThi0 00pa3oBaTEIbHOMN
IPOrpaMMbl MOATOTOBKM CIIELUAINCTOB cpefaHero 3seHa B coorBerctBuu ¢ PI'OC CIIO mno
cneranbHocT  38.02.01 DxoHoMuka u OyxranTepckuilt yder (mo otpacisam). Jucruruinza
npenoaaércs Bo 2 ceMecTpe.

1.3 Henn y4yeOHOI TUCHMIIHHBI

Coneprxkanue nmporpaMmMbl 0011e00pa3oBaTebHON JUCIUTIIMHBI DU3MKa HAIIPaBICHO HA
JTOCTHKEHHUE CIEAYIOUINX LEei:
* popmupoBaHue y 00y4aronuxcsi yBEpeHHOCTH B IICHHOCTH 00pa30BaHus, 3HAYMMOCTH
($U3nUeCKNX 3HAHUH TSI COBPEMEHHOTO KBUTN()UIIMPOBAHHOTO CIICIIHATIICTA TPU OCYIIECTBICHUH
ero npo¢eCCUuOHAIBHON JeATEIbHOCTH;
* popMHUpOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;
* OBJIaJICHHE CTIeln(PUIECKOi cucTeMoil (pU3MUeCKUX MOHATHH, TEPMUHOIOTHEN U CUMBOJIMKOM;
* OCBOEHHME OCHOBHBIX (DU3MUECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEN;
* OBJIa/ICHHE OCHOBHBIMM METO/IaMU HAyYHOTO IMO3HAHUS IPUPO/IbI, UCIIOJIb3YEMBIMU B (pU3MKe
(HabmoieHMe, ONMCAaHue, U3MEPEHNE, BBIABIKEHHE THIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);
* OBJIaJICHHE YMEHUSIMH 00paldaThIBaTh JaHHbBIE SKCIIEPUMEHTA, OOBSICHATH MOTy4YEeHHbIE
Pe3yNIbTaThl, yCTAHABIUBATh 3aBUCUMOCTH MEXKYy (PU3MUECKUMU BETUYMHAMU B HAOJI0JaeMOM
SBJICHUU, JI€JaTh BHIBOJIBI;
* (hopMupoBaHe ymMeHus pemarh GU3NUECKUe 3a/1a41 pa3HbIX YPOBHEH CIIOKHOCTH;
* pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
nporecce NpuoOpeTeHNs 3HAaHUN ¢ UCTIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB HH(OpMaLIUU U
COBpPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH; yMEHUI (pOopMyIMpoBaTh 1 00OCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO 10 OTHOIICHUIO K (U3UUECKON HH(pOpMAaIIKH, TT0JTydyaeMOil U3 pa3HbIX

HNCTOYHUKOB



1.4 Ilnanupyemble pe3yJabTaThbl 00y4eHHsI 110 JUCHUIIIHHE

Oco6oe 3HaueHNe JUCIUIUIMHA UMEET PH (POPMUPOBAHUH U PA3BUTUHU OOIIUX KOMIIETECHIINNA

Koa u HaumeHnoBanue popMupyeMbIX
KOMIIeTEeH N i
OK 01. BeibupaTs cocoObl petieHus 3a1a4
npohecCHOHATPHON NEATENbHOCTH
NPUMEHHUTENFHO K Pa3IMYHBIM KOHTEKCTaM

Ilnanupyemble pe3yJbTaThl 0CBOEHHUS AU CUHMIIUHBI

Oo0mue
JIMYHOCTHBIE PE3YNBTAThI JOIKHBI OTPAXKaTh B
4aCTH TPYAOBOI'O BOCIIUTAHMSL:
- TOTOBHOCTbH K TPYAY, OCO3HAHHE [ICHHOCTH
MacTepcTBa, TPYAOIO0HE;
- TOTOBHOCTh K aKTUBHOMW AEATEIbHOCTH
TEXHOJIOTHYECKOU
U conmranbHO# HanpaBIEHHOCTH, CIIOCOOHOCTH
WHHULUUPOBATH, IJIAHUPOBATh U CAMOCTOATENIEHO
BBIMOJIHATH TaKyIO JESTENbHOCTE;
- HHTEpeC K pa3uuHbIM cepam
npoecCuoHaIbHOM JACSITEIBHOCTH,
- TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHUIO
U camoo0pa3oBaHnio Ha IPOTSHKEHUH BCEH
KHU3HU;
MertamnpeaMeTHble pe3yabTaThl T0JKHBI
OTpakaTh:
OBnazieHNe YHUBEPCATbHBIMU YICOHBIMH
MO03HABATENILHBIMU JIEHCTBUSIMH:
A) 6a30BBIC TOTHYECKHE ACHCTBU:
CamocTosATeNNFHO (POPMYIIUPOBATH U
aKTyalIn3UpOBaTh MPOOJIEMy, pacCMaTPHUBATh €€
BCECTOPOHHE; YCTaHABINBATh CYLIECTBEHHBIH
MIPU3HAK WM OCHOBAHUS JJIs1 CPABHEHUS,
kiaccuuKayuy 1 0000IEHUs; OTIPEIeNATh
LeJIN IeSATeTIbHOCTH, 3a/1aBaTh HapamMeTphl U
KpUTEepHUn
WX nocTmKeHus; BBISABISTE 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS
B paccmarpuBaeMbIxX SABICHUSAX
b) 6a3oBEIe HCCIIeIOBATEIBCKUE ICHCTBHS:
- BJIaJIETh HABBIKAMHU Y4EeOHO-
HCCIIEAO0BATENbCKON U IPOESKTHOM

JAucuMIiMHaApHBIe
I1P6 1. ChopMUpOBaHHOCTH NPEJCTABICHUI O POJIU H
MecTe QU3UKH ¥ aCTPOHOMHH B COBPEMEHHOM HaydHOU
KapTHHE MHpPa, O CHCTEMOOOPa3yoLei ponu GU3UKA B
Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHIA, O BKJIA/Ie POCCHICKUX U 3apyOeKHBIX
YYeHBIX-(U3UKOB B PA3BUTHE HAYKH; TOHUMAaHHE
(hu3NIeCcKOoil CYIIHOCTH HAOMIOaeMBbIX SBJICHUN
MHKpPOMHpPA, MAKPOMHpPA U METaMUPa; TOHIMAaHUE PO
ACTPOHOMHUU B MPAKTHUECKOH MEATEIHHOCTH YeJI0BEeKa U
JalbHEeHIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIH
¢uzuku B (OpMHPOBAHUH KPYyro3opa 1
(hyHKIIMOHATBHON TPaMOTHOCTH YEJIOBEKA IS PEIICHHUS
MIPAKTHYECKUX 32134,
[1P6 2. ChopMUpOBaHHOCTH YMEHUIT pacliO3HAaBaTh
(hmznueckue siBIeHUs (MPOLECCHI) i OOBSICHATh WX Ha
OCHOBE M3y4YeHHBIX 3aKOHOB, PABHOMEPHOE H
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBUKEHUE,
CBOOOJTHOE MaJIeHUE Tell, TBHKEHHE TI0 OKPYKHOCTH,
WHEPIW, B3aUMOJICHCTBHUE TeI, KoyuebaTeTpHoe
JIBUKCHHE, PE30HAHC, BOJIHOBOE JIBIKEHUE; Tuddy3us,
OpOYHOBCKOE JIBHXKCHHUE, CTPOCHHUE KHUJIKOCTEH U
TBEPJBIX TeIl, U3MEHEHHE 00heMa TeJ MTPH HarpEeBaHUH
(oxJTaxIeHnn), TETIOBOE PaBHOBECHE, CTIApEHUE,
KOHJICHCAIHs], TUIABJIEHUE, KPUCTAIUTA3AIUS, KUTICHHE,
BJI&KHOCTh BO3yXa, CBA3b CPEIHEH KHHETUIECKON
SHEPTUH TEIUIOBOTO IBHKEHUSI MOJIEKYJI ¢ a0COIIOTHOM
TEMITepaTypou, MOBBIIICHUE JABICHUS Ta3a TIPU €ro
HArpeBaHWU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
napaMeTpamMM COCTOSHHS I'a3a B U30Ipolieccax;
AJIEKTPH3ALIUS TEJ, B3AUMOJICHCTBHE 3aps/IOB,
HarpeBaHUe MPOBOJIHHUKA C TOKOM, B3aMOJIeHCTBHE
MarHuTOB, YJICKTPOMArHUTHAS WHAYKIHUS, TSHCTBUE




Koa u naumenoBanue popMupyeMbIxX
KOMIIeTeHIIU I

IInannpyemble pe3yJbTaThl OCBOCHUS M CIHILIUHBI

Oo6mme

JAucnunanHapHbie

JeATeTbHOCTH, HABBIKAMH Pa3peIICHU
npobiem;

- BBISIBIIATH IPUYNHHO-CIICICTBEHHBIE CBSI3H U
aKTyaJIM3UPOBATh 3a/1aqy, BEIIBUTATh TUIIOTE3Y
€€ pelleHHUs, HAXOAUTh apTyMEHTHI JIs
JI0Ka3aTeNIbCTBA CBOUX YTBEPKACHUH, 3a71aBaTh
napaMeTpsl U KPUTEPHU PELICHUS;

- QHAJIM3UPOBATH MTOJTYYCHHBIE B XO/I€ PEIICHUS
3a]auu pe3yabTaThl, KPUTHYECKH OIIEHUBATH X
JOCTOBEPHOCTH, IPOTHO3HPOBATH H3MEHEHHE B
HOBBIX yCJIOBHSX;

- YMETh MIEPEHOCUTH 3HAHUS B [I03HABATEILHYIO
U TIPaKTHYECKYIO YACTH )KU3HEACATENLHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIaCTElH;

- BBIJIBUTATh HOBBIE HJICH, IpEJIaraTh
OpHUTHHAJIBHBIE TIOXO/IBI M PEIICHHS;

- TIPOSIBIISAITH CIIOCOOHOCTD MX MCIIOJIb30BAaHUS B
II03HABATEJIBHON U COLMAIbHON ITPAKTHKE

MAarHUTHOTO TIOJIS Ha TIPOBOJHHUK C TOKOM H
JBUOKYIIMIACS 3apsil, JICKTPOMArHUTHBIC KOJICOaHHsT U
BOJIHBI, TIPSIMOJIMHEWHOE pacIpoCTpaHEHHE CBETA,
OTpaXkeHue, IpeoMileHre, mHTephepeHITHs, THPPaKITII
U TOJISIpU3AIIMs CBETA, TUCIIEPCHS CBETA;
(hoToanekTpuueckuii 3 PeKT, CBETOBOE JAaBICHUE,
BO3HHKHOBEHHE JIMHEHUATOTO CIICKTPa aToMa BOJIOPO/Ia,
€CTECTBEHHAsI U HCKYCCTBEHHAS PaINOAKTHBHOCTH;
[1P6 3. Bnanenne 0CHOBOMONATAOIMMHI (PH3MYECKUMU
MIOHSATHAMH U BEeIMIMHAMH, XaPAKTEPUIYIOIIUMU
(huznueckue mporueccs (CBSI3aHHBIMU C MEXaHHIECKUM
JB>KEHHUEM, B3aUMOJICHCTBHUEM TeJl, MEXaHUYECKUMU
KOJICOAHUSIMH 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM BEIeCTBa, TETNIOBBIMH IPOIIECCaMHU;
SIEKTPUIECCKUM M MAaTHUTHBIM MOJISIMU, DJIEKTPUICCKUM
TOKOM, DJICKTPOMArHUTHBIMU KOJICOAHUSIMH U BOJTHAMH,
ONTUYCCKUMU SBIICHUSIMH, KBAHTOBBIMU SIBIICHHUSIMHU,
CTPOEHHEM aTOMa U aTOMHOTO SI7pa,
PaauoaKTUBHOCTHIO); BIaJICHUE OCHOBOIIOIATAIOIIINMU
ACTPOHOMUYECKHMH MTOHATHSMH, TTO3BOJISTIOIIUMHU
XapaKTepPH30BaTh MPOIECCHI, TPOUCXOISIINE Ha 3BE3/IaX,
B 3BE3/IHBIX CUCTEMAX, B MEXTaJIAKTHUECKON CPelIe;
JBIDKEHNE HEOECHBIX T, SBOJIOLHMIO 3BE3/1 U
Bcenennoii;

[1P6 4. Biajienue 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TeopusiMH (3aK0H BceMupHoro tarotenws, I, IT u 111
3aKoHBI HpIOTOHA, 3aKOH COXpaHEHUS] MEXaHUIECKOM
SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITUI
CYTIEPIIO3UIINA CHJI, IPUHITUTI PABHOIIPABHOCTH
HWHEPUUATBHBIX CUCTEM OTCUETa; MOJIECKYIJISAPHO-
KHUHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BHIE
3aKOHBI, TIEPBBIA 3aKOH TEPMOJIMHAMHUKH; 3aKOH
COXpaHEHUS NISKTPUIECKOTO 3apsija, 3akoH KyioHa,
3aKkoH Oma a5 yyacTka Lemnu, 3akoH OMa Jisi TOJTHOM
3JIEKTPUYECKON LiemH, 3akoH Jkoyis - JIeHna, 3akoH
JJIEKTPOMATrHUTHOW MHIYKITUHU, 3aKOH COXpaHEHUS
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SHEPTHUH, 3aKOH MPSIMOJIMHEIHHOTO PAaCIIPOCTPaHEHU
CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEIOMIICHHS
CBETAa; 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAHEHHUS
HMMITYJTbCa, 3aKOH COXPAHEHUS dIIEKTPHUECKOTO 3apsia,
3aKOH COXpaHEHHs MacCOBOT'0O YMcCIia, MoCTyIaTsl bopa,
3aKOH paJlMOaKTUBHOTO pacraja); yBepeHHOe
HCTIONTF30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH TIpH
aHanm3e (GM3UYECKUX SIBICHUH U TPOIIECCOB;

[1P6 6. Bnamenue 0CHOBHBIMH METOJaMH HAy4YHOTO
MTO3HAHWSI, UCTIONB3YEMBIMU B (PU3UKE: TIPOBOIUTH
MIpsIMBIE ¥ KOCBEHHBIE U3MEPEeHUS (PM3NMUECKUX BEIHYINH,
BbIOMpasi ONTUMAJIBHBINA CIIOCO0 U3MEPEHUS U HCIIOJIB3YS
U3BECTHBIE METO/IBI OLICHKH IOIPEIIHOCTEN U3MEPEHMUI,
IIPOBOMTH MCCIIEOBAaHNE 3aBUCUMOCTEN (Pr3HMIecKnx
BEJINYHMH C UCIIOJIb30BAaHHEM IPSIMBIX H3MEPEHUH,
OOBSICHATH MTOMYYCHHBIE PE3yIbTAThI, HCIIOB3YS
(hn3nueckue Teopun, 3aKOHBI U TIOHATHUS, U JIENIATh
BBIBOJIBI; COOITIOIATH TTpaBria 0€30MacHOTO TPy/Ia Ipr
NPOBEJICHAN MCCIIEJOBaHNI B paMKax y4eOHOTro
AKCIIEPUMEHTA ¥ Y9eOHO-MCCIIeI0BATENIbCKOM
JIESITEIbHOCTH C MCIIONIb30BaHUEM U (PPOBBIX
U3MEPUTEIHLHBIX YCTPOWCTB M J1a00OPaTOPHOTO
o0opynoBaHus; COPMUPOBAHHOCTD MTPEICTABICHUN O
METOJIaX ITOTy4eHHUsS] HAYIHBIX aCTPOHOMHYECKUX
3HAHUMH;

[1P6 7. ChopMupoBaHHOCTH YMEHUS peIIaTh pacyeTHBIE
3aJla4¥ ¢ SBHO 3aJIaHHON (PU3NYECKON MOJIENBIO,
UCHONB3YS (PU3MYECKHE 3aKOHBI ¥ IPUHLIMIIBL; HA OCHOBE
aHaJM3a yCJIOBHS 33/1a4¥ BEIOUPATh (HPU3NIECKYIO
MO/JIeJIb, BBLACTATH (PU3NUECKUE BETMYUHBI U POPMYJIH,
HEOOXOIUMBIE JISl €€ PELICHUs], IPOBOAUTE PACUEThl U
OIIEHUBAThH PEATLHOCTH IMOIYYSHHOTO 3HAUYCHHSI
(hu3NYecKOoil BEIMYHMHBL; PEIaTh KAaueCTBEHHbBIE 3aJ1a4H,
BBICTpanBasl JIOTHUECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHuil ¢ onopoil Ha U3y4eHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PH3MUYECCKHE SIBICHUS
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KOMIIeTeHIIU I

IInannpyemble pe3yJbTaThl OCBOCHUS M CIHILIUHBI
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YcTHBIN 0o1poc;

OpOHTAIBHBIA OIIPOC;

Hao6monenue 3a BEITIOTHEHHEM JIA0OPAaTOPHBIX padoT;
IIpakTrdeckue paObOTHI (pEICHNE KAa9eCTBCHHBIX U
pacueTHBIX 3a/1a4);

TectupoBanue;

Pemenne ketic-3anay;

HaGmoenne u omieHKa MOJITOTOBKY JIEIOBOM UTPHI;
Brinonnenue 3a1aHuil NPOMEKXYTOYHOHN aTTECTALMH

OK 02. Hcnonbs30BaTh COBPEMEHHBIE CPENICTBA
MIOWCKA, aHAJIN3a U MHTEPIIPETALMH HHPOPMALIH,
u I/IH(i)OpMaHI/IOHHBIC TEXHOJOTUHN IJIA
BBITIOJTHCHHUS 3314 MPO(ECCHOHATBHON
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yabTaThl AOJDKHBI OTPAXKaTh B
YaCTHU LICHHOCTH HAyYHOT'O IO3HAHUS:

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKH,
OCHOBAHHOI'0 Ha JUAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa

B nonukynsTypHOM MHpE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U
YUTATEIILCKOUW KYJIBTYpPHI KaK CPEACTBA
B3aUMOJICUCTBUS MEX]TY JIFOJbMU U MO3HAHUS
MHpA;

MertamnpeaMeTHbIE Pe3yIbTaThl JOIKHBI
OTpaXkaTh:

OBnazneHne YHUBEPCATbHBIMU YI€OHBIMU
II03HABATEJIbHBIMH JICHCTBUSAMMU:

B) pab6ota ¢ undopmanueit:

- BIIQJIETh HABBIKAMH TTOJTyYeHUs] HHpOpMaIuu
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIAThH TIOUCK, aHATTN3, CHCTEMATHU3AITHIO
Y MHTEPIpETAINi0 HHPOPMAIIUK pa3TuIHbBIX
BHJIOB U (hOPM TIPEIICTABIICHHS,

- HCII0JIb30BaTh CPEACTBA MH(POPMAITHOHHBIX

M KOMMYHUKaIIMOHHBIX TEXHOJOTUM B pelIeHUN
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpTraHHU3AIMOHHBIX 33]1a4 C COOITIOIECHUEM
TpeOOBaHMI SPTOHOMHUKH, TEXHUKH

[1P6 5. YMeHre yuuThIBaTh TPAHUIIBI TPUMEHEHUS
H3YyYCHHBIX (PU3MUECKUX MOAEJICH: MaTepuaibHas TOUKa,
WHepLHUaNbHas CUCTEMa OTCUETa, UAeaIbHbIN ras;
MOJIEIH CTPOEHHUSI Fa30B, KHUIKOCTEH U TBEPBIX TE,
TOYEYHBIN 3JIEKTPUUECKUH 3apsij, sepHasi MOJIEIb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOTO sIJIpa MPH pelIeHUH
(u3nyecKux 3aaaq;

I1P6 9. CchopMupoBaHHOCTH COOCTBEHHOH MO3UITUH 10
OTHOLICHHUIO K u3nyecKoil HH(pOpMaLny, 0IydaeMon
U3 Pa3HBIX HCTOYHUKOB, YMEHUN UCTIOIB30BATh
1u(POBBIE TEXHOJIOTHH AJISl TIOUCKA, CTPYKTYPUPOBAHMUS,
WHTEPIPETALUH U TIPEICTaBICHUS y4eOHON 1 HAy4IHO-
NOMYJISIPHON MH(OpMAIINK; pa3BUTHE YMEHHUN
KPUTHYECKOTO aHalN3a MmojlyyaeMoi HH(popMamu




Koa u naumenoBanue popMupyeMbIxX
KOMIIeTeHIIU I

IInannpyemble pe3yJbTaThl OCBOCHUS M CIHILIUHBI

Oo6mme

JAucnunanHapHbie

0e301MmacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM
nHPOPMAITHOHHONW OE30ITaCHOCTH

OK 03. IImanupoBath W pean30BHIBATH
co0CTBEHHOE POPECCHOHATLHOE U JIMYHOCTHOE
pasBuTHE, PEINPUHIMATENBCKYIO ACSTEILHOCTD
B ITpOeCCHOHATTLHOM cepe, UCITOIb30BaTh
3HAHUSA TI0 MTPABOBOI 1 (PHHAHCOBOH IrPaMOTHOCTH
B pa3JIMYHbIX )XU3HCHHBIX CUTYyallUAX

OK 04. BddexTrBHO B3aUMOICHCTBOBATH U

pa6OTaTB B KOJIJICKTUBE U KOMAaH/C

JIM9HOCTHBIE PEe3yIBTATHI IOJKHBI OTPAXKATh B
Y4acTH JyXOBHO-HPABCTBCHHOTO BOCITUTAHMS:

- CIIOCOOHOCTB OLIEHHBATH CUTYAINIO U
MIPUHAMATH OCO3HAHHBIE PEIICHNS,
OpPUEHTHPYSACh HAa MOPALHO-HPABCTBEHHBIC
HOPMBI

U nenHoCTH;

-0OCO3HAHHE JIMYHOTO BKJIA]] B IIOCTPOCHHE
YCTOHYMBOTO OyayILEro;

MeTanpeaMeTHbIC Pe3yIbTaThl JOIKHBI
OTpaXKaTh:

OgajieHue YHUBEPCATbHBIMHU PETYJISTUBHBIMH
JICUCTBUSIMH:

A) caMOoOpraHu3anys:

- CaMOCTOSITENILHO OCYIIECTBIISATh
[MO3HABATEIILHYIO JIEATEIIbHOCTD, BBISBIISAThH
MPOOJIEMBI, CTABUTh U (HOPMYITHUPOBATH
COOCTBEHHBIE 33]a4U B 00pa30BaTELHOM
JeSITETBHOCTH

W XM3HEHHBIX CUTYAIUSIX;

- CaMOCTOSITENIbHO COCTABIISATH IUIAH PEIICHUS
IPOOJIEMBI

C y4eToM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPeANOYTEHU;

B) camoxoHTpOIIB:

Hcnonb3oBaTh mpreMbl pedIIeKCHH ISt OLEHKH
CUTYyaIlH, BEIOOpa BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO
MIPUHUMATD PEIICHHS 110 UX CHUIKCHHIO
JIMYHOCTHBIE PE3yJIbTAThI IOJIKHBI OTPAXKaTh B
YaCcTH [IEHHOCTH HAYYHOTO IMO3HAHUS:

I1P6 9. ChopMupoBaHHOCTH COOCTBEHHOM ITO3HUIIUHA 10
OTHOLICHUIO K u3nUYecKoi HH(OpMAILNH, TOTydaeMon
13 pa3HbIX UICTOYHUKOB, YMEHHUH HCIIOIB30BaTh
1uGPOBBIE TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYPUPOBAHMUS,
HWHTEPIPETALUH U TIPEACTaBICHUS YyIeOHON 1 HAYYHO-
NOMYJISIPHON MH(OpMAIIUKY; pa3BUTHE YMEHHUN
KPUTHYECKOTO aHAJIMN3a MOJIy4aeMoil HHPOpMaIK

I1P6 10. OBnaseHue yMEeHUSIMH padOTaTh B IPYIIE C
BBITIOJTHEHHEM PA3IIMYHBIX COIUATIBHBIX POJICH,
IJTAHUPOBATH PabOTy rPYIIIBI, pAlMOHATHHO
pacupeeiiaTh AeITeIbHOCTh B HECTAHIAPTHBIX
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Koa u naumenoBanue popMupyeMbIxX I[lnanupyemble pe3yJbTAThl 0CBOECHHS IMCUMUILINHBI
KOMIIeTeHI Uil O0mue JAucnunanHapHbie
-OBJIa/IeBaHNE HaBBIKAMH y4eOHO- CUTYaIUsIX, a/ICKBATHO OLIEHMBATH BKJIA]] KQXKIOTO U3
HCCIIEA0BATENHCKON, MPOEKTHON M COLMAIbHON = YYaCTHUKOB I'PYMIBI B PEIICHUE pacCMaTpUBAEMOM
TeSITebHOCTH; IPOOIIEMBI
MertanpeaMeTHbIe Pe3yIbTaThl JOIKHEI
OTpaXKaTh:

OBnaneHue yHUBEpCcaIbHBIMU
KOMMYHHKATHBHBIMY JEHCTBUAMH:

b) coBmecTHas nesTeIbHOCTS:

- MIOHUMATh U UCTIOJIb30BATh IPEUMYIIECTBA
KOMaHIHON

W wanuBuyansHON paboOTHL,

- BEIOUPATh TEMATHUKY U METOJIBI COBMECTHBIX
JeHCTBUN

C ydeToM oOIINX UHTEPECOB U BO3MOXKHOCTEH
Ka)XJI0ro WieHa KOJUIEKTHUBA;

- IPUHUMATB I€JI1 COBMECTHOM JesITeTbHOCTH,
OpPTraHHU30BbIBaTh U KOOPAUHUPOBATH AECHCTBUA
10 €€ JOCTH)KEHHUIO: COCTaBIIATh IUIaH JENCTBUH,
pacnpesenaTb pojiv C y4eTOM MHEHUI
YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThI
COBMECTHOH pabOTHI;

-OIIEHUBATh KaueCTBO CBOETO BKJIaJa M KaXI0T0
YYaCTHUKA KOMaHJIbI B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

OBnaneHue yHUBEPCAIbHBIMHU PETYIATHBHBIMU
JNICVUCTBUSIMHU:

I') mpunsATHE CEOs M IPYTHX IIFOJIEH:

- IPUHUMATh MOTUBBI H apTyMEHTBI JPYTUX
JIIOJIEH TIPH aHAJIM3€e PE3YIbTATOB ASITETLHOCTH

OK 05. Ocy1miecTBasTh YCTHYIO H MUCBMEHHYIO JIMYHOCTHBIE PE3YIBTATHI JOJKHBI OTPAXKATH B [1P6 1. ChopMupoBaHHOCTH MPEACTABICHUI O POIA H
KOMMYHUKALIMIO Ha FOCYy/1apCTBEHHOM SI3BIKE YacTH 3CTETUYECKOIO BOCIIUTAHUS: MecTe (PU3UKU U aCTPOHOMHUH B COBPEMEHHOI HAayYHOH
Poccwuiickoit Denepannu ¢ yaeToM OCOOEHHOCTEH | - 3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIIOYas KapTHHE MUPA, O CHCTEMOOOPa3yoIIei posid GU3NKH B
COIIMAJIFHOTO W KYJIBTYPHOTO KOHTEKCTa 3CTETHUKY ObITa, HAYYHOTO M TEXHHYECKOTO Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TBOPYECTBA, CIIOPTA, TPyAa TEXHOJIOTHH, O BKJIaZie POCCUHCKUX U 3apyOeKHBIX
U o0miecTBeHHBIX OTHOLICHUI; YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU; TOHUMAaHHUE

(hbU3MYECKOM CYNHOCTH HAOFO1aeMbIX SIBIICHUN




Koa u naumenoBanue popMupyeMbIxX
KOMIIeTeHIIU I

11

IInannpyemble pe3yJbTaThl OCBOCHUS M CIHILIUHBI

Oo6mme

JAucnunanHapHbie

B 00nacTu maTpuoOTHYECKOro BOCITUTAHUS
MPOSIBIISATE:

-LIECHHOCTHOE OTHOLICHHE K TOCYIapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY M IPHPOTHOMY
HACJICJIUIO, MaMSITHUKAM, TPAJUIHAIM HApOJI0B
Poccun, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYIIE;
MeTanpeaMeTHbIe Pe3yIbTaThl JOIKHBI
OTpaXkaTh:

OgJazieHHe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH JICHCTBUSIMU:

A) obuienue:

- OCYIIECTBIISITH KOMMYHHKAIIMU BO Bcex chepax
KU3HH;

- pa3BepHYTO M JIOTHYHO M3JIaraTh CBOKO TOUKY
3peHust

C HCTIOJIb30BaHHUEM SI3BIKOBBIX CPEICTB

MUKPOMHpa, MAaKPOMHpPa U METraMupa; TOHUMaHUE POJIH
ACTPOHOMHUU B MPAKTHUUECKON JEATSILHOCTH YeJI0BEKa U
JATBLHEHIIeM HaAy9IHO-TEXHHYECKOM Pa3BUTHH, POJIH
¢m3ukn B (hOpMHUPOBAHUH KPYT0o30pa U
(hyHKITMOHATBHOMN IPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS
MIPaKTUYECKUX 3a/1a4

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKPYKaroIleH Cpeiibl, PECYPCOCOCPEIKEHUIO,
MIPUMEHSTH 3HAHUS 00 M3MEHEHNH KJIMMATa,
MIPUHIIUIIBI OEPEXKITMBOTO MPOU3BOICTBA,

3¢ (HEeKTUBHO IEHCTBOBATH B UPE3BbIUAHHBIX
CUTYaIHSIX

JIMYHOCTHBIE PE3YIBTATHI JOJIKHBI OTPAXKATH B
YaCTHU 3KOJIOTHYECKOI0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTH IKOJIOTHUECKON
KyJIbTYpBbI, TIOHUMAHUE BIUSAHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE
HPUPOJHON U COLMAIIBHON CPEIbl, OCO3HAHUE
rJ100aJIBHOTO XapaKTepa KOJIOTHYEeCKUX
pooeM;

- IUIAHUPOBAHUE U OCYIIECTBJIEHUE JIEUCTBUH B
OKPY>KaIOIllEeH cpefie Ha OCHOBE 3HAHUS LieNel
YCTOMYHBOTO pa3BUTHS YEJIOBEUECTBA;
AKTHBHOE HETIPHUATHE ACUCTBUH, TPHHOCIIINX
BpEA OKpYXKarollel cpeze

I1P6 8. ChopMupoBaHHOCTH YMEHUS IPUMEHSITH
NOJTy4eHHbIE 3HAHUS IS O0BSICHEHUSI YCIIOBUH
MPOTEeKaHUs PU3NUECKUX SABJICHUH B IPUPOAC U JUIS
MPUHATHSA NIPAKTUYECKUX PEIICHUH B IOBCEIHEBHON
KU3HH 17151 o0ecrieueHrst 0e301acHOCTH MPH 00paIleHu
¢ OBITOBBIMH TIPUOOPAMU U TEXHUIECKHUMHU
YCTPOHCTBaMH, COXPAaHEHHUS 30POBBSI U COOIOACHUS
HOPM DKOJIOTHYECKOTO MOBEJICHHUS B OKPYKaOIIeH
cpezie; TOHUMaHue HeOOXOIUMOCTH IPUMEHEHUSI
JOCTIDKEHUN (DU3UKH U TEXHOJIOTHH 111 pallHOHAJIBHOTO
MIPUPOAOIOIH30BAHUS




2 CTpPyKTypa u cofiep:KaHue JHCHUIIIMHbI
2.1 O6bem yueOHOI TUCHMIJIMHBI U BUABI padoT

dopma o0yuenust — Ounas (0OCHOBHOE 00111ee 00pa30BaHHE)

12

Buasbl yueOHoi#i padoThI

O06bem yueOHOIT padoThI, Yac.

B T. 4. 10 CeEMeCTpaM

Bcero 2
Y4eOHast Harpy3ka 00y4arnuxcs BCEro, B TOM YHUCIIE: 108 108
JIEKIIAU 46 46
MIPAKTHYECKUE 3aHATHUS 46 46
KypcoBasi paboTta - -
camocTosiTeTbHast paboTa oOydaromuxcs 16 16
KOHCYJIbTaIU - -
IMPOMECIKYTOUYHAA aTTCCTAllMA - -
@®opMBI TPOMEKYTOUHOH aTTeCTalluu 3auer 3auet

2.2 TemaTu4ecKuii IJIaH U COiePKaAHUeE THCIUTITHHBI

HpelICTaBI/ITI) TEMaTHUYEeCKHH MIaH U COACPIKAHUC JUCHUIIJIMHBI B (1)opMe Ta6JII/IIII)II

HaumenoBanmue pa3ae/ioB u

Tem Coaep:xxanue yueOHOro MaTepuaJia

O0bEéM yacoB

JI 1P CPC

Texkymas

¢popma
KOHTPOJISt

dopmupyemble
KOMIIETEeHIIUH

Pa3neu 1. @u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

2 0 0

Tema 1.1 Beenenune ®dusuka - Hayka o npupoze. Hayuneie MeTosl 2 0 0

ITO3HAHMS OKpYXkKaromero Mupa. Poib

MPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SIBICHUHN 1

3aKOHBI 1 TCOPHUU. rpaHI/ILU:I IPpUMCHUMOCTU

Poine 1 MecTo ¢pu3uKu B OpMHUPOBAHUHU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPa, B
IIPAKTUYECKOU JEATEIbHOCTH JIIOAEH
Paspnen 2. Mexanuka

OKCIICPUMCHTA U TCOPUH B IIPOUCCCC ITO3HAHUA

npoueccoB. Hayunsle runoressl. Duznueckue

(1)I/ISI/I‘-IGCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBETCTBUA.

10 14 2

O

OK 3
OK 5
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 2.1 Kunemaruka

Conep:xanue yueOHOro MaTepuaJia

Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh
MEXaHUYECKOro ABkeHusd. Crucrema orcyera.
TpaexTtopus. [lepemenienue, CKOpocThb (CpeaHsist
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOUKH, UX POEKIIMHU HAa OCH
cUCTeMbI KoopAuHAT. ClI0KeHUE NepeMeIeHuI
U CJIOKEHHE cKopocTell. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKCHHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH U NIEPEMEILECHUS
MaTepUaIbHOM TOUKH OT BpeMeHu. CBoOOHOE
najieHue. Y ckopeHue cBOOOIHOTO MaieHusl.
KpuBonuHeliHoe nBuxeHueE. J[BHKeHNe
MaTEpHUaIbHOU TOYKH 110 OKPYKHOCTH. YTIIOBast
CKOPOCTb, TUHEIHAas ckopocTk. [lepuon n
yactoTa. L{eHTpocTpeMUTENbHOE YCKOPEHUE
[IpakTuueckue padbOTHI:

N3mMepeHre MrHOBEHHOU CKOPOCTH.
HccnenoBanne COOTHOIMIEHUSI MEXAY IYTAMU,
IIPOMJICHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIE
paBHBIE TPOMEKYTKH BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYaJIBHON
CKOpPOCTBIO, PaBHOW HYJIIO.

N3ydeHne nBuKEHMs IIapUKa B BSI3KON
KHUJKOCTH.

W3yuenne nBUXKEHUS Teja, OPOLIEHHOTO
TOPU30HTAIIEHO

J
4

O0BéM yacoB

1P
4

CPC
0

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 4
OK'5
OK 7

Texymasn
(¢popma
KOHTPOJIsA
113, T

Tema 2.2 Jlunamuka

IIpunnun otHocutenbHOCTH ['anunes. 1lepselii
3akoH HprotoHa. MHepumanbHble CHCTEMBI
orcuera. Macca tena. Cuina. [lpunuun
cynepno3uiuu cui. Bropoii 3akon HerotoHa st

OK'1
OK 2
OK 4
OK'5

113, T
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

MaTepualbHON TOYKH B MHEPLUATILHOM CUCTEME
orcuera (MCO). Tperwnii 3akon HproToHa st
MaTepHabHBIX TOUEK. 3aKOH BCEMHUPHOTO
tarotrenus. Cuna tsoxectd. [lepBas kocmuueckas
CKOpoCTh. B

ec tena. Cuita ynpyroctu. 3akoH I'yka. Cuna
Tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIb>KEHUS ¥ CUJIa TPEHUS TOKOSI.
Koaddunment tpenus. Cuita COmpoTHBIICHUS
MIPH IBI)KEHUH TeJa B )KUIKOCTH WJIH rase.
[loctynarenbHoe U BpaliaTreiabHOE ABUKEHUE
abCOMIOTHO TBEPIOTO Tena. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaieHus. [lnedo cuibl.
YcnoBus paBHoBecus TBepaoro Tena B MCO
[IpakTuueckue padOTHI:

N3ydenue aBuxenust Opycka o HaKJIOHHOU
IJIOCKOCTH MO/ I€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOMINX B I€POPMHUPOBAHHON MIPYKUHE H
PE3NHOBOM 00pasIie OT BETMYMHBI UX
nedopmariiu.

HccnenoBanue ycinoBUil paBHOBECHS TBEPIOTO
Teja, UMEIOLIETro OCh BpallleHus

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK 7

Texymasn

(¢popma
KOHTPOJIst

Tema 2.3 3aKOHBI
COXpaHEHHUs B MEXaHUKE

HMnynbc MmaTepruanbHOW TOUKH, CUCTEMBI
MaTepuaibHbIX ToOUeK. iMmynbce cumel u
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs
nmnyibca B UCO. PeakTBHOE NBUKEHUE.
Pa6ota cubl. MomtHocTs cuitbl. Kunernueckas
SHEeprusi MmatepuanbHoi Touku. Teopema 00
M3MEHEHUU KMHETUYECKOW DHEPIUH.
[TorenumaneHas sHeprus. [loTeHnnanpHas

OK 1
OK 2
OK 4
OK'5
OK 7

113, T
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HaumeHoBaHue pa3jiesioB U
TeM

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

SHEPrus yrnpyro aehopMupOBaHHOMN MPYKHUHBI.
ITorennuanbHast sHeprus Tena BOIU3U
noBepxHocTu 3emiu. [loTeHnanbHble u
HeNoTeHIHanbHble cuilbl. CBs3b paboThI
HEINOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUH CUCTEMBI TEJl. 3aKOH
COXpaHEHUs1 MEXaHNYECKOU YHEPTUU. YIIpyrue u
HEYIPYTUe CTOJIKHOBEHMS

[IpakTuueckue padOTHI:

W3y4eHue cBA3M CKOPOCTEN TEJI IIPU HEYNIPYTOM
yaape.

HccnenoBanue cBs3U pabOThI CUIIBI €
M3MEHEHNEM MEXaHUYECKON YHEPIUHU Tesa
IIpodeccronanbHO OPUEHTHPOBAHHOE
coJiepkaHue (coaepKaHue MPUKIaIHOTO
MOJTYJISA)

[IpakTnueckas padbora: TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE:
CIUJOMETP, ABUKEHUE CHAPSIO0B, LIEHBIE U
PEMEHHBIE TIepelayu, IIOAIUITHUKHN, BOJOMET,
KOIIEep, IPYKUHHBIN MUCTOJIET, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[IpakTnueckas pabora: Mcnonp3oBaHue 3aKOHOB
MEXaHUKH /7151 0OBSCHEHUs ABMXKEHHSI HEOECHBIX
TeJ U JUIA Pa3BUTUS KOCMUYECKHUX
HCCIIEA0BAaHUH, T'PAaHULIBI IPUMEHUMOCTH
KJIaccHuecKor Mexanuku. Umuranus
HEBECOMOCTHU

Pa3nea 3. MoJsekyasipuasi pu3znka u TepMOIMHAMHUKA 7 8 2

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 3.1 OcHOBBEI
MOJICKYJISIPHO-KUHETHYECKON
TEOpUH

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- 3 1 0
KHMHETUYECKOM Teopuu. bpoyHOBCKOE ABMKEHUE.
Huddysus. Xapakrep IBUKESHUS U
B3aMMO/ICIICTBUS YacTHI] BellecTBa. Mozaenu
CTPOEHMS Fa30B, )KUJIKOCTEN U TBEPABIX TEN U
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mojener. Macca u pa3Mepbl MOJIEKYI.
Komnnuecto Bemectsa. [locrostnaas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u ee
u3mepenue. lllkana temneparyp Llenbcus.
Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH
UCaTbHOTO raza. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa cpeiHel KUHETUYECKOM SHEPTUU
TEIUIOBOIO ABM)KEHUA yacTull ras3a. [llkana
temneparyp KenbBuHa. YpaBHeHHe
MenneneeBa-Knaneipona. 3akon JlanpToHa.
I"a3oBble 3ak0HBI. M301poLieccsl B HACaIbHOM
ra3e Cc OCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:
u30TepMa, H30X0pa, u3odapa

[IpakTuueckue padbOTHI:

N3mepenune macchbl Bo3ayxa KJIaCCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXKTY
napaMeTpamMH COCTOSIHUS Pa3peKeHHOTO ra3a
JlaGopaTopHbIe 3aHATHS

JIaGoparophas pabota 1. U3ydyenue ogHoro us3
M30IPOLIECCOB

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 3
OK 4
OK'5
OK 7

Texymasn
(¢popma
KOHTPOJIsA
113, T

Tema 3.2 OcHOBBEI
TEPMOJMHAMUKH

TepMmonnHamuyeckas cucremMa. BHyTpeHHss 2 5 1
SHEPTUs TEPMOTUHAMUYECCKON CHCTEMBI H

croco0bl ee n3MeHeHust. Kom4ecTBo TemoThl U

pabota. BHyTpeHHsIs1 SHEPTHUsi OJJHOATOMHOTO

OK'1
OK 2
OK 3
OK 4

3, T
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

nJIeabHOro ra3a. Buasl tennonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4EHUE.
TernoeMKoCTb Teina. Y AeibHas TEIIOEMKOCTh
BemlecTBa. KomnuecTBo TemioTsl npu
teronepenade. [lepssiii 3aKk0H
TepMoarHamMuky. [I[puMeHeHne nepBoro 3aKoHa
TEpMOJMHAMUKU K n3onpoueccam. I'papuueckas
uHTeprpeTanus padoTsl ra3a. TerinoBbie
MamuHbl. [[puHIUIIBL AEACTBUS TEILUTOBBIX
ManvH. [Ipeo6pa3oBaHus SHEPTUU B TETLIOBBIX
MammHax. KoaQpuiueHt moie3Horo AecTBUs
(manee — KIT) terumoBoit mammabl. [{ukin Kapao
u ero KIIZI. Bropoii 3akOH TepMOIMHAMUKH.
HeoOpaTtumocTs nmpo1ieccoB B MpUpOIE.
DKoJ0ru4ecKue npo0IeMbl TEINIO3HEPTETUKH
ITpakTryeckas pabora: M3mepenue ynenbHOM
TEIIOEMKOCTH

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst

Tema 3.3 ArperarHele
COCTOSIHMSI BEILIECTBA U
(azoBbIeTIEpEXO/1bI

ITapoo6pazoBanue u konaeHcanus. Vicnapenue u
KHTIEHHE. Y IebHAs TEeIIoTa Mapoo0pa3oBaHusl.
3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT
naBiieHus. AOCOIIOTHAS ¥ OTHOCHTEIbHAS
BJIKHOCTh BO3/1yxa. HachleHHslii nap.
Tsepnoe teno. Kpucraminueckue u amopgHsie
Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIOB.
XKunkue kpucramisl. CoBpeMEHHbBIE MaTepHAITBI.
[InaBneHue M KpucTAIUIM3aLUA. Y IeIbHAS
teriorta tiasneHus. Cyonumanus. Y paBHeHHe
TEIUIOBOro OanaHca

JlaGopaTopHbIe 3aHATHS

JIaGopartopHas pabota 2. OnpeneneHue
BJIIAXHOCTHU BO3yXa

2

OK'1
OK 2
OK3
OK 4
OK'5
OK7

113, T
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O0BéM yacoB Texymasn
HaumeHoBaHue pa3jiesioB U dopMupyemblie
Conep:xanue yueOHOro MaTepuaJia ¢popma

TeM J IIP CPC KOMIIETEeHIIUH
KOHTPOJIs

[TpodeccronanbHO OPUEHTHPOBAHHOE
coJiep;kaHue (coaepxkaHue MPUKIaTHOTO
MOJIYJIs1)
[IpakTrueckas padota: TexHuueckue
yCTPOMCTBA U NIPAKTUUECKOE IPUMEHEHUE:!
TepMoMeTp, bapometp. Onpenenenre Macchl
BO3/lyXa B KOMHAaTe Ha OCHOBE U3MEPEHUI
00beMa KOMHATBI, JABICHUS U TEMIIEPATYPHI
BO3/lyXa B HEM.
[IpakTuueckas pabora: Texnuueckue
YCTpPOMCTBA U IPAKTUYECKOE IPUMEHEHUE:!
JIBUTATEIb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOIMJIBbHUK, KOHTUIIUOHEDP, TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU
[IOJIy4Y€HHUsI COBPEMEHHBIX MaTepUajoB, B TOM
qrcJie HAHOMATepHalloB, U HAHOTEXHOJIOTUU

Paznen 4. DaekTpoauHaMunka 7 8 4
Tema 4.1 DnexkTpocraTuka DnexTpu3anys Tell. DIeKTpuIecKuit 3apsi. JBa 3 1 0 I3, T
BUJIA AJIEKTPHUECKUX 3apsiioB. [IpoBoHUKH,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsa.
Bs3aumopeiicTBue 3apsanoB. 3akon Kymona. OK 1
Onexrpuueckoe noie. HanpskeHHOCTD OK 2
3JEKTpUYecKoro nojs. [IpuHimn cynepno3uimu OK 3
JIEKTPUYECKUX MOJIeH. JINHUY HAPSKEHHOCTH OK 4
aneKTpudeckoro moss. Padora cu OK 5
aJeKTpocTaTuyeckoro noss. [lorenunarn. OK 7
Pa3znocts norennmanos. [IpoBonHuku u
JUDJIEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.
JlnpnekTpudeckas IpPOHULIAEMOCTb.
DnektpoeMkocTb. KoHnencarop.
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HaumeHoBaHue pa3jiesioB U
TeM

Tewma 4.2 TTocTostHHBIM
3JeKTpudecKuil ToK. Toku B
pa3IUYHBIX Cpeaax

Conep:xanue yueOHOro MaTepuaJia

DNEKTPOEMKOCTh INIOCKOI0 KOHJEHCATOPA.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
[TpakTuyeckas padora: M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa
DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHUS
3EKTpUYeCcKoro Toka. Mcrounnku Toka. Cuna
toka. [TocTostnubIi TOk. Hanpsbkenue. 3akoH
OMa 1 yyacTka Lenu. DJIEKTPUIECKOoe
CONPOTUBIICHUE. Y ICIIBHOE CONPOTUBIICHUE
Beulectra. [locnenoBarenbHoe, napajienbHOE,
CMEILIaHHOE COEIMHEHNE IPOBOIHUKOB. PaboTra
3JEKTPUYECKOTO ToKa. 3akoH [xoynsa-Jlenuna.
MOIHOCTB 2JEKTPUYECKOTO TOKA.
DNEeKTPOABUKYILAs CUJIA U BHYTPEHHEE
COIIPOTHBIIEHUE UCTOYHUKA TOKa. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTOM ) ANIEKTPUYECKOM LIeTTH.
Kopotkoe 3ambIkanue.

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIEPaTypHI.
CBepXIpOBOAUMOCTh. DIEKTPUUECKUMN TOK B
BakyyMe. CBOICTBA JIEKTPOHHBIX MMyYKOB.
[TonynpoBoauuku. COOCTBEHHAs U IPUMECHAs
MIPOBOJIUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA P-
n-nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.
DNEeKTPUYECKHUI TOK B pacTBOpax U paciuiaBax
3JEKTPOJIUTOB. DIEKTPOIIUTHYECKAS
TUccoanus. DIEKTPOIIn3. DNEKTPUUECKUN TOK
B razax. CamMocToATEIbHBIN U
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma
JlaGopaTopHbIe 3aHATHS

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 3
OK 4
OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst

3, T
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

JlaboparopHas pabota 3. M3ydyeHne cMeIaHHOTO
COCIMHEHUS PE3UCTOPOB.

JlaboparopHas pabora 4. Usmepenue
AIEKTPOIBMIKYIICH CHUJIBI HCTOYHHKA TOKA U €r0
BHYTPEHHETO COIPOTUBJICHUS

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 4.3 MargutsHoe mose.
DneKTpoMarHuTHas
WHIYKIIHS

IlocTrossHaBIC MaruuTel. B3anmoaeiicTere
IIOCTOSHHBIX MarHUTOB. MarHuTHOE 1OJIE.
Bekrop MaruutHOM nHAyKuu. IpuHmmn
cynepno3uiuu. JIMHMM MarHUTHON MHIYKLIHH.
Kaprtuna nuHuii MarHuTHOM MHAYKLMH OIS
IIOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIE
MPOBOJHUKA ¢ TOKOM. KapTuHa nmuHMi moJist
JUTHHHOTO TPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBue MpoBOJHUKOB
¢ TokoM. Cuna AMriepa, ee MOyJIb U
Harnpasnenue. Cuna Jlopenna, ee MOyINb U
HarpasjieHue. J[BuKeHue 3apsKEeHHON YaCTULIbI
B OJTHOPOJHOM MarHUTHOM TioJie. PaGoTa cuiibl
Jlopenua. fIBneHue 3neKTpOMarHUTHON
nHAyKIMU. [I0TOK BEKTOpa MarHUTHOM
uHaykuud. DJC nHAYKIMU. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIMU Papajes.
BuxpeBoe a51eKTpru4ecKoe moie.
DIIEKTPOABMKYIIAS CUJIa UHIYKIUHU B
MIPOBOJIHUKE, IBMKYIIEMCS MTOCTYMATEIbHO B
OJIHOPOJHOM MarHuTHOM noJie. [IpaBumno Jlenna.
NunyktuBHOCTD. SIBNeHue camounaykuuu. IJC
CaMOWHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS
KaTyIIKWA ¢ TOKOM. DJEKTPOMAarHUTHOE M0JIe

OK'1
OK 2
OK 3
OK 4
OK'5
OK 7

I13, T
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HaumeHoBaHue pa3jiesioB U
TeM

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

[IpakTuyeckue padoTel: Mi3yueHrne MarHuTHOTO
I0JIs1 KaTyIIKK ¢ TOKOM. MccnenoBanue
JEMCTBUS IOCTOSIHHOIO MarHuTa Ha paMKy C
TOKOM

JlaboparopHbie 3aHATHUS

JlaGopaTopHas pabora 5. VI3ydeHue siBIeHHS
ANEKTPOMAarHUTHOM MHIYKIIMU
[IpodeccrnonanbHo OpHEHTUPOBAHHOE
coJiep;kaHue (copepxKaHue MPUKIaTHOTO
MOJTYJISA)

[IpakTnueckas padbora: TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE:
AJEKTPOCKOI, IIEKTPOMETP, KOHIEHCATOP,
KOIMPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED,
aMIepMeTp, BOJIbTMETP, PEOCTaT, HCTOYHUKHU
TOKa, AJIEKTpOHArpeBareIbHbIe TPHOOPHI,
AJEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN 1O, TEPMUCTOPBI
1 (OTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/,
rajibBaHUKa, IOCTOSTHHbIE MATHUTHI,
ANEKTPOMArHUThl, AJIEKTPOIBUTaTENb,
YCKOPHUTEININ JIEMEHTapHbIX YaCTHII,
WHIYKIIMOHHAS T€Yb.

[TpakTryeckas pabora: Mepsl
3NEKTPOOE30MaCHOCTH, IEKTPOCTaTHUYECKast
3alIMTa, 3a3eMJIEHUE AIEKTPOIIPUOOPOB,
KOPOTKOE 3aMbIKaHHE

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Pa3gen 5. Kojie0anus M BOJIHBI 7 8 4

Tema 5.1 Mexauuueckue u
3JIEKTPOMArHUTHBIE
KOJIeOaHUsA

Komnebarensuas cucrema. CBOOOIHEIE 3 3 2
KoJiebanusl. ['apMoHnYecKre KojeOaHusl.
[Tepuos, yacTora, aMIIuTy1a U (aza

OK'1
OK 2
OK 4

13, T
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HaumeHoBaHue pa3jiesioB U
TeM

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

koseOaHuil. [IpyKnHHBII MasgTHUK.
MaremaTuuecKkuii MasiTHUK. Y paBHEHHE
rapMOHUYECKUX Kosnebanuii. Kunemarnueckoe u
JMHAMUYECKOE OIMCaHue Koie0aTeaIbHOro
nBuxeHus. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KojeOaHusIX. CBsA3b aMILTUTYAbI
KOJIeOaHUM UCXOTHOM BEIMYUHBI C aMIUTUTY 101
KoJie0aHU ee CKOPOCTU U YCKOPEHMSL.
Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHHsl B U1€IbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B HJICAIIBHOM
KoJ1e0aTeIbHOM KOHTYpE. BbIHYK1eHHbIE
MexaHuJeckue konedanus. PezoHaHc.
Pe3onancHas kpuBasi. BeiHyXIeHHBIE
3JIEKTpOMarHuTHbIe KoseOanus. [lepemeHHbIiH
ToK. CHHYCOUANbHBIN TEpEMEHHBIN TOK.
MoHOCTh NIEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HanpsbkeHus. Tpancdopmatop. [IponsBonactso,
nepenavya u NoTpedIeHue dIEKTPUUECKON
9HEPruu. DKOJIOTUUECKUE PUCKH IIPH
MIPOU3BOJICTBE DJIEKTPUUECKON IHEPTHH.
KynbTypa ncnosb30BaHus 31EKTPOIHEPTHH B
MOBCEIHEBHON KU3HU

[IpakTryeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH IEPUOAA MAIBIX
KoJieOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa. MccnenoBanne nepeMeHHOro ToKa

dopMupyemblie
KOMIIeTeHI[UN

OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 5.2 Mexaundeckue u
AJICKTPOMArHUTHBIE BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

B LIENIA U3 TIOCIIEAOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocts
pacupocTpaHeHus U JuiMHa BOJIHEL. [lonepedynsie
U IpOJ10JIbHBIE BOJIHBL. VIHTepdepenus u
TUQPaKIUs MEXaHUYECKUX BOJH. 3BYK.
CkopocTtsb 3ByKka. 'poMkocTh 3Byka. Beicora
ToHa. TeMOp 3ByKa. DIEKTPOMAarHUTHBIEC BOJHBI.
YcnoBus n3iydeHus 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMHuas opuenTanus BektopoB E, Bu v B
JIEKTPOMAarHUTHOM BOJIHE B Bakyyme. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
IpejoMIIeHUE, Mospu3anus, 1uppaKims,
uaTepdepeHips. CKOPOCTh FIEKTPOMArHUTHBIX
BoJH. [lIkasa 3/1eKTpOMAarHUTHBIX BOJIH.
[IprMeHeHne 2EeKTPOMarHuTHBIX BOJIH B
TeXHHUKE U ObITy. [IpuHIMIBI paauOCBs3U U
TeneBuieHus. Paqnonokamusi.
DNEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEN
Cpebl

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 4
OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst

3, T

Tema 5.3 Onrtuka

IIpssmonuHETHOE pacIpoCTpaHEHHUE CBETa B
onHoponHo# cpene. JIyd cera. OTpakeHue
cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenue
M300paXe€HU B MJIOCKOM 3epKaJe.
[Ipenomiienne cBeta. 3aKOHBI IPETOMIICHUS
cBeTa. AGCOJIOTHBIN MOKa3aTeab MPETOMIICHHUS.
ITonHOE BHyTpeHHEe oTpaxkeHue. IIpenenbHbii
YTOJI [TOJIHOTO BHYTPEHHETO OTPa’KEHUSI.
Hucniepcus ceera. ClI0XKHBIH cocTaB 0en1oro
cgera. [[Ber. Cobuparomiye u paccenBaronne

OK'1
OK 2
OK 4
OK 5
OK 7

113, T
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

nuH3bl. ToHKas nH3a. POKYCHOE paccTOsSHUE U
onTHYECcKas cuia TOHKOU JIuH3bl. [locTpoenue
M300paKeHUI B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. Gopmysia TOHKOM JIMH3bI. Y BEJIMUCHHUE,
JaBaeMoe JIMH301. 1Ipenensl mpuMeHnMocTH
reoMeTpuyeckor onTuku. atepdepeHus
cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUSA
HaOII0/IeHUsI MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakmus ceera. AudpakironHas penieTka.
YcnoBue HaOMIOAEHUS TTIaBHBIX MAKCUMYMOB
IIpU NaJJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
nudpakMoHHyio pemietky. [lonspuzanus ceeta
[IpakTuueckas padbora: Habmronenue nucnepcun
cBeTa

JlaGopaTopHble 3aHATHS

JIaboparopHas paboTta 6. I3mepeHune moka3arens
MPEIOMJIEHUS CTEKIIa

JlaboparopHas pabdota 7. MccrenoBanue cBOWCTB
M300pakeHUH B JIMH3aX

ITpodeccronanbHO OPUEHTHPOBAHHOE
coJiep;kaHue (coaepxKaHue MPUKIaTHOTO
MOYJIs1)

[IpakTnueckas pabora: TexHuueckue
YCTPOMCTBA U MPAKTUUECKOE IPUMEHEHHUE:
cericMorpad dJIEKTPUIECKUA 3BOHOK, T€HEPaTOp
MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOIepeiay,
MY3bIKaJIbHBIE HHCTPYMEHTHI, YIbTPa3BYKOBast
JMAarHOCTHUKA B TEXHUKE U MEAUIMHE, pajap,
paavoONpUEMHHUK, TEIEBU30p, aHTEHHA, TeJle(oH,

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

CBUY-nieus, o4ky, gyna, poroanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS! ONITHKA, TU(PPAKIIMOHHAS pEIIeTKa,
MOJIAPOU /I, TENIECKOII.

[TpakTuueckas padbota: Buasl uzmyuenuii. Bumbt
cnekTpoB. CriekTpsl ucnyckanus. CieKTpbl
norsoeHusi. CoeKTpaabHbIi aHaIK3.
CriekTpanbHbIe KIacChl 3BE3/I.
YasTpaduoneroBoe uznyuenue. Undpaxpacuoe
usnyuyenue. Pentrenosckue nyuu. MIx nmpupona u
cBoyicTia. [lIkana a3eKTpOMarHuTHHIX
W3Ty4YCHHUI

Pa3nes 6. OcHOBBI cielIHAJIBLHONH T€OPUH OTHOCHTEIbHOCTH

Tema 6.1 OcHoOBBI TEOpUUN
OTHOCHTEJIBHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynarsl cnenuanbHON TEOpUU
OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOYJIS
CKOpPOCTH CBETA B BaKyyMe, IIPUHIIUIT
OTHOCUTEIBLHOCTH DHHIITEHHA.
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH.
3ameJieHre BpeMEHH B COKpaIlleHNe JJTUHBI.
DHeprus U UMMYIbC CBOOOIHOM yacTuIlbl. CBSI3b
MacChl C DHEpTUeH U UMITYJIbCOM CBOOOTHOM
YaCcTUIIBI. DHEPTHsl MOKOsi CBOOOHON YaCTHUIIBI

Paszpen 7. KBanToBas pusuka

Tema 7.1 DnemMeHTHI
KBAaHTOBOU OIITHKU

®otonsl. Dopmyna [1nanka cBsi3u SHEprun
(GOTOHA C €ro YacTOTOM. DHEPTHSI U UMITYIIHC
dbotona. OTKpBITHE U UCCIICIOBAHNE
dororddexra. Onwitel A.I'. CroneroBa. 3aKOHBI
dboTodrddekra. YpaBHeHue DHIITEIHA 17151
dotorddekra. "Kpacnas rpanuma"

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 4
OK'5

OK 1
OK 2
OK 4
OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst

3, T

m3, T
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 7.2 Ctpoenue atoma

Tema 7.3 ATomHOE s11pO

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

dororddekra. lapnenue ceera. Onbite [1.H.
JleOeneBa. XuMHUUECKOE IE€HiCTBHE CBETA
Mognens atoma Tomcona. OnbiTsl Pesepdopna 2 2 1
10 UCCIIEIOBAHUIO CTPOEHUS aToMa.
[Imanerapnas mogens aroma. [locrynater bopa.
W3nydenue u nornoiieHue GOTOHOB MpH
[Iepexo/ie aTOMa C OJJHOTO YPOBHS SHEPIHH Ha
npyroii. Buns! ciektpoB. CriekTp ypoBHEN
SHEPIUM aToMa BoAopoaa. BoaHoBEIE cBOMCTBA
yactull. Bosnsl ne bpoiins. KopnyckymnsapHo-
BOJIHOBOH nyanu3Mm. {udpakiius 3J€KTpOHOB B
kpuctayax. ClIoHTaHHOE U BBIHYKICHHOE
U3Iy4YeHue. Y CTPOMCTBO M MPUHIUT PabOTHI
Jasepa

[IpakTuueckas pabora: Habmronenue
JIMHENYATOro CreKTpa

Mertoapl HAOMIOACHUS U PETUCTPAIITU 2 1 1
2JIEMEHTapHbIX YacTull. OTKphITHE
paauoaktuBHOCTH. OnbIThl Pezepdopaa mo
OIIPEAEIIEHUIO COCTAaBa PAJIMOAKTUBHOTO
m3nydeHusi. CBoiicTBa anb(da-, 6eTa-, ramma-
n3NlydyeHus. BnusHue painoakTHBHOCTH Ha
KUBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HenTpoHa. HykiionHas Mozens saapa
I'eitzenbepra-MBanenko. 3apsina sapa. MaccoBoe
yucio sapa. Mzotonsl. Anbga-pacna.
DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacma.
I'amma-uzmyuenue. 3aKk0H paJuOaKTUBHOIO
pacnazia. JHeprus CBsA3HM HYKJIOHOB B sijIpe.
Snepusie cuibl. Jledekt maccol aapa. SnepHbie
peakuuu. /lenenue u cuHTe3 Aaep. AnepHsii

dopMupyemblie
KOMIIeTeHI[UN

OK'1
OK 2
OK 4
OK 5
OK 7

OK'1
OK 2
OK 4
OK'5
OK 7

Texymasn

(¢popma
KOHTPOJIst

3, T

3, T
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

peaxtop. Tepmosinepusiii cuaTe3. [Ipodbrnemsr u
MEPCIEKTUBBI AJI€PHOMN SHEPIETUKH.
DKOJIOTHYECKHUE aCHEKTHI SACPHON YHEPTEeTUKH.

9JI€M€HTapHBIe qaCTHUIIbI. OTKpI)ITI/Ie IMO3UTpPOHA.

OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
IIpakTrueckas pabora: HMccnenoBanue TpekoB
gacTull (110 TOTOBEIM (poTorpadusim)
IIpodeccronanbHO OPUEHTHPOBAHHOE
cojiepkanue (colepyKaHue MPUKIIATHOTO
MOJTYJISA)

[IpakTuueckas padora:

1. lenoBas urpa: IlonsTus, cBA3aHHBIE C
M3y4eHHEeM METOO0B HAyYHOT'O TIO3HAHUS:
SBJICHHE, HAYYHBIN (akT, runoresa, pusnyeckas
BEJIMYMHA, 3aKOH, TCOPHs, HAOIIOICHHE,
HKCHEPUMEHT, MOJIETUPOBaHNE, MOJIETIb,
M3MEpeHue.

2. [Ipaktuyeckas pabdora: TexHuueckue
YCTPONCTBA U PAKTUYECKOE IIPUMEHEHUE:
¢doTosneMeHT, poToaaTUMK, CoTHEUHas OaTapes,
CBETO/MO/I, CIIEKTPOCKOTI, Ja3ep, KBAHTOBBIN
KOMIIBIOTEP, JO3UMETp, Kamepa BuiibcoHa,
SIEPHBIN peakTop, aToMHast bomOa

JI

O0BéM yacoB

1P

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Pa3nes 8. Ji1eMeHTBI ACTPOHOMHUHM M aCTPOPU3UKH

SN

Tema 8.1 DieMeHTEI
aCTPOHOMUU U acTPOPHU3UKU

Bun 3Be3gnoro He6a. Co3Be3ausi, spKue 3Be3/bl,
IUTAHETHI, UX BUAUMOE JBIKeHne. CoaHedHas
cucrema. [Inanersr 3emHoM rpynisbl. [lnaners-
rura"Tel. Manble Testa CoJITHEUHON CHUCTEMBEL.
Comnnue, ¢potocdepa u atmochepa. ConHeuHas
akTUBHOCTH. MicTounuk sHepruun CosHIa u
3B€3/1. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTHUKHU:

OK 1
OK 2
OK3
OK'5
OK 7

T,K
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HaumeHoBaHue pa3jiesioB U
TeM

O0BéM yacoB

Conep:xanue yueOHOro MaTepuaJia 1 P CPC

Macca, CBETUMOCTb, PaJinyC, TEMIIEpATypa, UX
B3aUMOCBS3b. 3BE3/Ibl [IaBHOMN
II0CJIEI0BATENBHOCTH. 3aBUCUMOCTD '"Macca -
CBETUMOCTD" JUIA 3BE3] [VIaBHOU
I10CJIEZI0BATEIbHOCTU. BHYyTpeHHEE cTpoeHue
3Be311. COBpEMEHHBIE IPE/ICTABIICHUS O
IIPOUCXOXAEHUHU U 3BoJronn CoJHIIA U 3BE3I.
Ortanbl )XKU3HU 3Be311. Mueunslii [1yTh - Hama
lNanaktuka. CnupanbHas cTpykrypa ["anaktuku,
pacmpeneneHue 38e3/1, ra3a u npuid. [lonoxenue
u asmxkenue Connua B [Nanaktuke. [1nockas u
chepuueckas nojacuctemsl ['anaktuku. TUmbl
rajakThk. PaguoramakTuku u kBa3zapbl. YepHble
JBIPHI B SIApax rajlakTUK. Beenennas.
Pacmmpenne Beenennoii. 3akon Xa06ma.
Paz6eranue ranaktuk. Teopust bonbuioro
B3pbIBa. Mozeinb «ropsuei BeeneHHON.
MacmraGHast cTpykTypa Beenennoil.
Meraranaktuka. Hepemenasie npo6ieMsl
aCTPOHOMHUU

JlaGopaTopHble 3aHATHS

JlaboparopHas pabota 8. HaGmronenus
HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH [UIsI ONIPEIEIICHUS
MOJIOKEHUS HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/11s1 CEBEPHOTO
MOJIyILIApHS] U IPKUE 3BE3bI

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

HUroro yacos: 46 46 16
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2.3 PeruiaMeHT pacnpeaejieHust BUAOB pador no aucuuniuHe ¢ JJOT
JlaHHas NUCHMIUIMHA peaTu3yeTcsl ¢ MPUMEHEHHEM JUCTAaHLIMOHHBIX 00pa30BaTENbHBIX
texnonoruit (J10T). Pacnpenenenue BumoB ydeOHON pabOTHI, (OPMATOB TEKYIIETO KOHTPOJIS

npeacrasiensl B Tabmume 2.3:

Tabmuua 2.3 — Pacnpenenenue BUAOB yueOHOM pabOThI U TEKYIIEH aTTeCTaluu

Bua y4yeoHoii padoThl @DopmMaT NpoBeIeHusl
JIeKMOHHBIE 3aHATHUSA YacTtuuno ¢ npumenenuem 10T
IIpakTHueckue 3aHATUL Yactuyno ¢ npumenenueM JOT
Tekymuii KOHTPOJIb YacTtuano ¢ npumeneaneM 10T
IIpomesxkyTOUHas aTTecTanus Yactuuno ¢ npumenenueM JOT

DopMBI TEKYLIEr0 KOHTPOJIS ®DopMaT NpoOBEACHUS
TectupoBanue YacTtuano ¢ npumeneaneM 10T
Ormpoc
[IpakTHyeckoe 3aganue Yactuuno ¢ mpumenenunem JJOT
KontponbHas pabora Yactuyno ¢ npumenenueM JJOT

I[OCTYH K CUCTCMC THUCTAaHIIMOHHBIX O6pa30BaT€JH>HI)IX nporpamMm OCymEeCTBIIACTCA KaXKIbIM

00yJaroImuMCsl CaMOCTOSITENILHO ¢ JII00Oro ycTpoiicTBa Ha mopTtaie: https://sziu-de.ranepa.ru , B

COOTBETCTBUHM C MX UHIMBUAYAJIBHBIM IAPOJIEM U JIOTHHOM K JMYHOMY KaOMHETY / IpOQHIIIO.
Texymuii KOHTPOJIb, TPOBOJAUMBIN B CHCTEME TMCTAHLIMOHHOTO 00yUeHMsI, OLIEHUBAETCS KaK
B CHCTEME JIUCTAHIIMOHHOIO 00YUYEeHUs, TaK U [IPENoJaBaTesIeM BHE cUCTEMBL. JlocTyn kK Marepuaiam
IIPEIOCTABIISIETCS B TEUEHUE BCETO CEMECTPA [0 MEPE NMPOXO0KIEHUS OCBOEHUS IporpamMmmsl. Jloctyn
K KaXJIOMy BHMIy pabOT M KOJMYECTBO IIONBITOK Ha BBINOJHEHHE 3aJlaHus IpeJoCTaBiIseTcs
OTPaHUYEHHOE BpEMsl COIJIAaCHO perjaMeHTy JAUCUUIUIMHBI, OITyOJMKOBAHHOMY B CHCTEME
JIUCTaHIIMOHHOTO 00yueHus. [IpenogaBaTens OlleHUBAET BHIMOJIHEHHbIE O0YUYaIOUUMUCS paboThl HE

no3aHee 14 pabounx aHEN mociae OKOHYaHMSI CPOKa BBIITOJTHEHUS.


https://sziu-de.ranepa.ru/
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3 MaTtepuanbl TeKyl1ero KOHTPOJIsi yClieBaeMOCTH U MPOMEKYTOYHOM aTTeCcTAllUuH

00y4arIIMuXCs

3.1 (I’OpM]:I H METOAbI TEKYHIEro KOHTPOJA YCHEBACEMOCTH H l'IpOMC)KyTO‘lHOﬁ

arTecTalMU 00YYAKO LM XCS

Dopma
KOHTPOJIsI

TecrupoBanue

MeTton
KOHTPOJIsI

MPaKTUYECKUI

Kputepun onennBanns

Texymmii KOHTPOJIb

OILICHKH «OTJHYHO» 3aCITy’KUBACT CTYACHT,
oOHapyXHUBIINH ITyOOKOE 3HAHWE MaTeprana, yMEeHHe
CBOOOJIHO BBITIONHATH 3a1aHHS, TOHUMAIOUINK B3aUMOCBSI3b
OCHOBHBIX TOHSITUH TEMBI;

OLIeHKH «XOPOII0» 3aCITy’>KUBAET CTYACHT,
00HapyXUBIIUH [IOJHOE 3HAHUE MaTepHaia; yCIEeIHO
BBITIOJIHSIOMINI MPETyCMOTPEHHBIE 3a1aHUST; U TOYCTUBIINN
HEe3HAYMTEIbHBIE OIUOKN: HETOUHOCTH (PaKTOB,
CTUJIMCTUYECKUE OIIUOKH;

OILCHKH «y10BJIETBOPUTEIBHO» 3aCITYKHBACT
CTYZICHT, OOHAPYKUBILIUI 3HAHHUSI OCHOBHOTO MaTepHaia B
o0BeMe, HEe0OXOAMMOM IS TATBHEHIIETO U3YIeHHUS
JUCUUIUINHBL. CIIpaBISIOLIUICS C BBIIOIHEHUEM 3aJaHUl;
JIOTTYCTHUBIIUH MOTPEIIHOCTH B OTBETE, HO 00JIaaroIIni
HEOOXOIUMBIMH 3HAHUSIMU ISl UX yCTPaHEHUS O]
PYKOBOJCTBOM IIPEIIOIaBaTEIs;

OIICHKH «HeY10BJIeTBOPUTEIbLHO)» 3aCITyKHBAET
CTYJCHT, OOHAPY>KUBIIUH CYIIIECTBEHHBIC TIPOOESIIBI B 3HAHUH
OCHOBHOTI'0 MaTepHaja; He CIPABIISIOIIUIICS C BHIIOTHEHHEM
3aI[aHI/II71, ILOHYCTI/IBHII/Iﬁ CCPLE3HBIC MOTPEIIHOCTH B OTBETAX,
HYX/IaIOLIUNCS B TOBTOPEHUH OCHOBHBIX Pa3/IeioB Kypca Mo
PYKOBOJCTBOM IIPETIONABATE.

Omnpoc

YCTHBIH

OIleHKN «OTJIHYHO) 3aCITYKHBAET CTYJEHT, €CIIN
JEeMOHCTPHPYET ITyOOKOe 3HaHUE MaTepualia yMeHUue cBOOOTHO
OPHEHTUPOBATKLCS B TEME 3aJ[aHNUs, BIIAJICeT JEKCUKOH, yMeeT
MPABUIBHO MTPUMEHSITh TPAMMATHUYECKIE KOHCTPYKIIHH.

OLIEHKH «XOPOII0» 3aCTy)KHBAET CTYJCHT,
0OHAPYKHMBILKH TOJIHOE 3HAHUE MaTEPUaIIa; YCICITHO
BBIMOJTHSIOIININ MPETyCMOTPEHHBIE 3aIaHUS, U TOMYCTHUBIINAN
HC3HAYUTCIIBHBIC, CTUJIMCTUYCCKUC OIHI/I6KI/I,

OlIEHKY «yI0OBJE€TBOPUTEILHO» 3aCITy)KHBAET
CTYJ/ICHT, €CITH YCBOWJI 0a30BbIi 00BEM 3HAHUI U
OPHEHTUPYETCS B TPAMMATHUECKUX KOHCTPYKIIHSAX, HO UIMEET
HpO6eHBI B OTJACJIBHBIX ACIIEKTaX TEMbI U 3aTPYAHATHECA 1aTh
MOJHBIA OTBET Ha MMpEACTAaBJICHHBLIC 3a/IaHUA.

OleHKN «HeY/I0BJIETBOPUTEIbHOY 3aCITy)KHBACT
CTYJICHT, €CJI O0OHAPYKUJI CYIIIECTBEHHBIC IPOOEIIbI B 3HAHUH
OCHOBHOT'O MaTepuaa, He BIaJieeT JIEKCUKOU 10
MIPEJI0XKEHHON TeMe, OCHOBHBIMH IPAMMAaTHYECKHUMH
KOHCTPYKITUSIMH, HE MOXET CITPABUTCS C OTBETOM Ha 3a/IaHUC
0€3 TTOMOIITY TPETOIaBaTEIsL.

[IpakTrueckoe
3aJlaHue

MPaKTUYECKUN

OLEHKN «OTJIMYHO) 3aCIyKUBAET CTYJECHT,
00HapyXHUBILIUH ITyOOKOE 3HaHHE MaTepHaia, yMEHHE
cBOOO/IHO BBITIONHATH 3a/1aHUS, TOHNMAOIINH B3aUMOCBSI3b
OCHOBHBIX TTOHSITUH TEMBI;

OLEHKHN «X0POII0» 3aCIyKMBAET CTYIEHT,
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n/n

®opma
KOHTPOJIsI

MeTton
KOHTPOJIsI

Kpurepun onennBanns

Kontponbhas
pabota

00HAPYKUBIIWH TOJTHOE 3HAHUE MaTEPUAIa; YCIICITHO
BBITIOJTHSIOIINI TIPEyCMOTPEHHBIE 33IaHUST; U JTOTYCTHBIIUN
HE3HAYHUTEILHBIC OIMMOKH: HETOYHOCTH (DAKTOB,
CTHIINCTHYECKHUE OIIHOKH;

OlEHKN «y/I0BJE€TBOPUTEIBLHO» 3aCITyKHBACT
CTYJICHT, OOHAPYKHUBILIUI 3HAHKUSI OCHOBHOTO MaTepHaia B
o0BeMe, He0OXOAMMOM ISl TATbHEHIIETO N3YIeHHUS
JUCIUILTUHBL. CIIPaBIISIONIMICS C BHITOJHEHUEM 33 IaHUIA;
JIOTTYCTHUBIIUH MOTPEIIHOCTH B OTBETE, HO 00JIaIar0IIHi
HEOOXOIUMBIMY 3HAHUSIMU JIJTSI UX YCTPAHEHHS IO
PYKOBOZICTBOM TpEIOIaBaTeIs;

OlIEHKY «HEY/I0BJIETBOPUTEIBHOY» 3aCITy)KHBACT
CTY/ICHT, OOHAPYKHUBILUI CYNIECTBEHHBIC MPOOEIBI B 3HAHUH
OCHOBHOI'0 MaTepraja; He CIPABJISIOIINNCS C BHITOJHCHHEM
3aJlaHui, TOMYCTUBIIUI CepPhe3HbIC TIOTPEIIHOCTH B OTBETAX,
HYX/TAIONIUHCS B TOBTOPEHUH OCHOBHBIX Pa3JIeioB Kypca Mo
PYKOBOICTBOM IIPEI0IaBATEIS.

HpaKTI/IHCCKI/Iﬁ O]_[CHKI/I COTJIMYHO» 3aCJIy)KUBACT CTYICHT,

0oOHapYKMBIIUH rI1y0OKOE 3HAaHHE MaTepuaia, yMEHUE
¢cBOOOIHO BBIIOIHATE 3aJaHHsI, IOHMMAIOIINI B3aHMOCBS3E
OCHOBHEBIX IIOHSTHI TEMEL;

OLIEHKH «XOPOII0» 3aCTyKHBACT CTYCHT,
0OHApYXUBIIUH MOTHOE 3HAHUE MaTepHaia; yCIelHo
BBIMOJTHSIOIINN MPETyCMOTPEHHBIC 3aIaHUST, U TOMYCTUBIINN
HE3HAYUTEIbHBIC OITMOKH: HETOYHOCTh (haKTOB,
CTHUIMCTHYECKHE OIIHOKH;

OIICHKH «y/10BJIETBOPUTEIbBHO)» 3aCITyKHUBACT
CTYJCHT, OOHAPY>KUBIIIUI 3HAHUS OCHOBHOTO MaTepraa B
o0beMe, He00XOIMMOM IS AaJbHEHIIIEro H3ydeHHsI
JUCUUIUINHBL. CIIpaBISIOLIUICS C BBIIOJIHEHUEM 3aJaHUI;
JIOTTYCTHBIIUM MOTPEIIHOCTH B OTBETE, HO 00JIaTaI0IHI
HEOOXOIMMBIMU 3HAHUSIMH JJI UX YCTPAHCHHUS 10T
PYKOBOJICTBOM IPEIOIaBaTENS,;

OIICHKH «HEeYIOBJIETBOPUTEILHO)» 3aCITyKHBAET
CTYJCHT, OOHAPY>KUBIIUH CYIIECTBEHHBIC TIPOOESIIbI B 3HAHUH
OCHOBHOT'0 MaTepuaja; He CIPABIISIFOIIUNCS C BHITIOJTHCHHEM
3aJJaHUM, TOMYCTUBIIUI CEPhE3HBIC MOTPEITHOCTH B OTBETAX,
HYKJAIOIIMICS B TIOBTOPEHUU OCHOBHBIX Pa3/ieiioB Kypca Mo
PYKOBOJICTBOM TPEIOIaBATEIIs.

IIpoMe:RYTOUHBIH KOHTPOJIb

3auer ¢
OILICHKOM

YCTHBIH

OLEHKH «OTJHYHO» 3aCITy>KUBAET CTYACHT, €CIIU
JEMOHCTPUPYET TITy0oKOoe 3HaHHe MaTepuaia yMeHne CBOOOTHO
OPHEHTUPOBATKLCS B TEME 3aJ[aHNUs, BIIAJICeT JEKCUKOH, yMeeT
MPABUIBHO MTPUMEHSITh TPAMMATHUYECKIE KOHCTPYKIIHH.

OICHKH «XOPOIII0Y 3aCITy’)KUBAET CTY/ICHT,
O0OHApYXUBIIHUH MOJTHOE 3HAHUE MaTepHaa; yCrelHo
BBITOJIHSIOMINHN PETyCMOTPEHHBIE 3aIaHUST; U IOy CTUBIINI
HEe3HAYUTEIbHBIE, CTUIIMCTHYECKIE OLTHOKY;

OICHKH «y/10BJIETBOPUTEIbLHO)» 3aCITyKHUBAET
CTYJICHT, €CJIM YCBOMII 0a30BbIil 00bEM 3HAHU U
OPHEHTHPYETCS B TPAMMAaTHYECKUX KOHCTPYKIHSAX, HO UIMEET
poOeJIbl B OTJENILHBIX ACTIEKTaX TEMbI U 3aTPYTHSITHCS JIaTh
MIOJTHBIN OTBET Ha MPEICTaBICHHbBIC 33 [aHHS.

O1LleHKH «Hey10BJIeTBOPUTEIbHO0» 3aCITyKUBAET
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Ne ®opma Meton

Kpurepun onennBanns
n/n KOHTPOJIsI KOHTPOJIsA

CTYZCHT, €CIIM OOHAPYKUJI CYIIECTBEHHbIEC IPOOEIIBl B 3HAHUU
OCHOBHOT'O MaTepHaa, He BaJeeT JIEKCUKOW MO
MPEUIOKEHHON TeMe, OCHOBHBIMY IPaMMAaTHIYCCKUMHU
KOHCTPYKITUSIMH, HE MOXET CIIPABHUTCS C OTBETOM Ha 3a/IaHUC
0e3 MOMOIIU MPEeToIaBaTeNs.

6 | Jpyras popma = yCTHBIH OIICHKH «OTJHYHO» 3aCITy)KUBACT CTYICHT, €CITU
JIEMOHCTPHpPYET TITy0OKOe 3HaHHNe MaTepraia yMeHne CBOOOTHO
OPHEHTHPOBATHLCS B TEME 3aJjaHusl, BIIa/IeeT JEKCUKOH, yMeeT
MPaBUIBHO IPUMEHSTH TPaMMaTHYECKHEe KOHCTPYKIIHH.

OIICHKH «XOPOIII0Y 3aCITy’)KUBACT CTY/ICHT,
00HapyXUBILIHUH MOJTHOE 3HAHUE MaTepHaia; yCIeuHo
BBITTOJIHSIOMINHN MPETyCMOTPEHHBIE 3aIaHUST; U TOMYCTUBIINN
HE3HAYUTEIbHBIC, CTUITHCTHYECKIE OITHOKY;

OICHKH «Y/10BJIETBOPUTEIbLHO)» 3aCITyKHUBACT
CTYJICHT, €CJIM YCBOMJI 0a30BbIil 00bEM 3HAHUH U
OPHECHTUPYETCS B TPAMMATHUECKUX KOHCTPYKIIHAX, HO IMEET
MpoOebl B OTJENILHBIX ACTMIEKTaX TEMbI U 3aTPYTHSITHCS 1aTh
MOJHBLIA OTBET Ha IMpCACTAaBJICHHBLIC 3a/IlaHUA.

OICHKH «HeY10BJIeTBOPUTEIbLHO)» 3aCITyKHBACT
CTY/ICHT, €CITH OOHAPYKWJI CYIIECTBECHHBIC TIPOOEITbI B 3HAHUU
OCHOBHOT'O MaTepHala, He BIaJeeT JIEKCUKOW 1O
HpeIlHO)KCHHOﬁ TEME, OCHOBHBIMHU I'PaMMAaTUYCCKUMU
KOHCTPYKITUSIMH, HE MOXET CIIPABHUTCS C OTBETOM Ha 3a/IaHUC
0¢3 TOMOIIY IPETOaaBaTEs.

KOHTpOJIB H OICHKa pE3yIbTaTOB OCBOCHUA 06Lueo6pa3013aTean0171 JUCHUITIIMHBI
PACKpPBIBAOTCA YC€PE3 AJUCHUINIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHBIC Ha (I)OPMI/IpOBaHI/Ie O6H_II/IX n

po(hecCHOHANBHBIX KOMIIETEHLIUI IO pa3ziesiaM U TeMaM COJIep KaHus yueOHOro MaTepuara.

Oo6masi/npodeccuonanbHas Pa3znen/Tema Tun oneHoYHBIX
KOMMEeTEHIUs MepOonpUsITHS

OK 01. Bsibupares cmoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHne 1o  BOMpoOcaM
peLIeHHS 3amaq | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | IeKuun
npodeccuoHaIbHON 8.1, 8.2, 9.1-9.3, | Paspaborka rimoccapus
ACATENLHOCTH TMPUMEHUTENBHO | g A /e 5[T-o/c,  10.1, 3agonHeHHe CPaBHHUTEIHHBIX
K Pa3JINYHBIM KOHTEKCTaM TalbIH

P 10.2, 10.3M-o/c, 11.1TT-0/c TeCTHII;IOBaHHe

YcTHBIT onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOTMYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyansHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padoT
KonTtponbHbie paboThI

3aiuTa TBOPUECKUX paboT
3amura MHIVBUAYaJIbHbBIX
MIPOEKTOB
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Brimonaenune 3aJJaHuN
MPOMEKYTOYHOM aTTECTALMKU

OK 02. Wcnons3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OniernBaemast TUCKYCCHUSI TIO
COBpEMEHHBIE cpeacrtsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIMU
[IOMCKa, aHaIu3a 73, 81, 82, 9.1-93, Pa3paboTka MEHTaNbHOM KapTh
u " MHTEPUPETAHH | g 4r7_ /e, 9.5M-o/c, 101, g MUHU TPYIIax
uH(popManuy, BITIOJTHEHHE u 3anmUTa
u b uH(pOpMaIMOHHBIE 102, 10.3M-0/c, 11.11I-0/c 71a00paTOPHBIX pabOT
TEXHOJOTHH [IJIsl BBIOJIHEHUS [IpencraBnenne pe3ynbTaTOB
3aza4 npodeccroHanbHOI MPaKTHYECKUX padoT
JeSTEIbHOCTH [Ipencrasnenue YCTHBIX
COOOIICHUH C TMpEe3CHTALUEH,
MOJTOTOBJICHHBIX 1O TEPEYHIO
UCTOYHUKOB,
PEKOMEHTI0BAaHHBIX
pernoaaBareaeM
OK 04. D¢ dextuBno | Temnr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxaeane 1O  BOIpPOCaM
B3aMMOJICHCTBOBATE U paboTath | 4.3 5.1-5.4, 6.1-6.3, 7.1-7.3, | JeKuuu
B KOJUICGKTHBE U KOMaH/IC 8.1, 8.2, 9.1-9.3, | [IpencraBnenue  pesynbTaToB
9.4I-o/c, 9.5M-o/c, 10.1, gpa“mqec““" pator .
aluTa TBOPYECKUX padboT
102, 10.3T-ofc, 111TT-o/c | 50 o P I/IH,I[I/IBI/Ip,HyaJ'IbHBIX
IPOEKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOcyxaeHue 1o  BOIpoOcaM
COXPAaHCHHIO OKpyXatowen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | JIeKLHH
Cpelpl, pecypcocOepeKeHUIo, 73, 81, 82 91-93 Pa3pabotka rioccapus
HgI/IMeHﬂTL SHAHHUS 9.4M-ofc, 9.5M-ofc, 10.1, 3ag0nHeHHe CPaBHHUTEIIHHBIX
0 W3MEHEHUU  KIIMMaTa, TabNIuIl
TPUHITAITBI OepeKITUBOTO 102, 10.31I-o/c, 11.111-0/c TectupoBanue
MPOU3BOJCTBA, A (HEKTUBHO YcTHBIN ompoc
JIECTBOBATH JIMKTaHT Ha WCIOJb30BaHUE
B Ype3BBIYANHBIX apryMEeHTOB, OHOJOTHYECKOI
CUTYaITUAX TEPMHHOJIOTHH U CHMBOJINKH
NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenne pe3ynbTaToOB

MPaKTUYECKUX padoT
KonTtponbHbie paboThl
3aiuTa TBOPUECKUX paboT

3amuTa VHJIUBUYAJIbHBIX
MPOEKTOB
Brimmonnenue 3a7]aHuN

MPOMEKYTOYHOM aTTECTALMHU

3.2 OueHOYHBIE CPEICTBA TEKYIEr0 KOHTPOJISI yCIeBAeMOCTH 00y4a0 XSl

dopma TEKYIIEero
KOHTPOJIA

BapwnaHTb! TEKyI1€ETO KOHTPOIISA

TectupoBanue

IIpumep TecToBoro 3aaanus (mo pasaeny «MexaHuka»):
MarepuaibHas TOYKA — 9TO TEJIO, ...
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a) UMEIOILEE MaJIble pa3Mephl;
0) pazMepaMu KOTOPOTO B YCJIOBUSX JAHHOW 33/1a4l MOYKHO IpeHeOpeyb;
B) UMEIOIIIEE MACCY;
T') IBMXKYIIEECs C MOCTOSTHHOM CKOPOCTHIO.
IpasunvHoiii omeem: 6)
Enununa usmepenust yckopenusi B CU:
a) M/c;
0) m/c?;
B) KM/Y;
T) ¢/M2.
IpasunvHolii omeem: 6)
HmnyJasbce Tena — 310 Gpusnyeckas BeJIMYUHA, paBHAs:
a) MPOU3BEACHUIO MACCHI T€JIa HA €0 CKOPOCTh;
0) MpPOM3BEICHUIO CUJIbI Ha BpeMsl e€ IeHCTBUS;
B) IIPOU3BEJICHUIO MACChl HA YCKOPEHHUE;
') OTHOUICHHUIO CUJIBI K Macce.
IpasunvHoiti omeem: a)
YcraHoBUTE COOTBETCTBHE MEKAY (PU3HMYECKOM BeJIMYMHOM U popmy-
JIOM:
Du3zuyeckas eIUYUHA:
1) Kunetnyeckas sHeprus
2) ToTeHnManbHast SHEPTUS B MOJIE TSHKECTH
3) Pabora cuisl
Dopmyna.
A) mgh
B) mv?
2
B) F* s * cosa
Omesem: 1-b, 2-A, 3-B.

VYcTHBIT onpoc
(cobecenoBanue /
JUCKYCCHSs)

IIpumepHsbie Bonpocs! o pasaeay «MoaekyasipHast GU3HMKa ¥ TEPMO-
AUHAMHUKA»:

CdhopmynupyiiTe OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO-KHHETUYECKOH TeO-
puu.

UYro Takoe naeanbHbIi raz? Kakas MOJENb JEXKNAT B €70 OCHOBE?
OO6bsacHUTe GU3NYECKUIN CMBICI a0COTIOTHOM TeMIIepaTyphl.
Ilepeuncnure N30MPOLECCH U 3aIUIINTE I KaKJOTO YPaBHEHHUE COCTOS-
HUSL.

B uém cocTout nepsslii 3ak0H TepMoaAHaMUKHU? [IpuBenuTe ero Marema-
TUYECKYIO 3aIHCh.

Yro Takoe KIIJ] TeruoBoit MammHel? OT KaKUX apaMEeTPOB OH 3aBUCUT?
Kpurtepun onenku: rioyouHa oTBeTa, JOTHYHOCTDH U3JI0KEHUS, UCIIOJIb30-
BaHUe (pru3nyecKor TEPMUHOIOTUH, YMEHHE IPUBOIUTH IPUMEPBI.

IIpakTueckoe
3aiaHue (perieHmne
3a/1a4)

IIpumep pacuérHoii 3agaun (pa3aes «JIeKTPOCTATHKAY):

JlBa ToueunsIx 3apana 1=+2 mxKn u q2=—4 mxKu HaxozasaTcs Ha paccTosi-
uuu r=0,3 mr=0,3 m. OnperenTuTe CUITy X B3aUMOJICHCTBUS.
(Koagppuyuenm k=9-109 H-m2/Kn2).

Pemenne:

[ [ 2%1070 x4 %1076
Cornacho 3akony Kynona F = k% =9 x 107 « — 9 *

9, , 810712 9 ~11
10 **T=9* 107 % 8,89 x 10 ~ (0,8

OtBet: F= 0,8 H.
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IIpumep kayecTBeHHOI 3ana4u (pasaen «OnTuKa»):

ITouemy npu nepexojie cBeTa U3 BO3/yXa B BOAY YIOJI IPEIOMIICHUS
MeHblI€ yria najaeHus? YTo npou3onaeT ¢ yrioM npeaoMIIeHUs, ECIIA CBET
OyzeT nepexoauTh U3 BoAbl B BO3AyX? OOBSICHUTE C TOUKH 3PEHUS 3aKOHOB
IIPEIOMJICHUS.

Oxunaembrii orBer: CoriiacHo 3akoHy CHenumyca, NpU IEpexoie B
ONITUYECKU OoJiee IUIOTHYIO cpedy (BoJa) yroJ mpeaoMIICHUSI MEHbIIE yIiia
nazenus. [lpu oOpatHoM nepexoie — HAOOOPOT, YroJl NpesIoMIIeH s O0JIbLIIe
yria NajeHus, U IpU JOCTHKEHUU IPENEIbHOrO YyIyla HACTyNaeT IOJHOE
BHYTPEHHEE OTpaXKECHUE.

IIpumep 1abopaTopHoii padoThl (pazaes «JIeKTPOAMHAMHUKA):
Tema: Hzmepenue 3/]C u snympenne2o conpomusieHusi UCMOYHUKA MOKA.
OO0opyaoBaHme: HCTOUHUK [TIOCTOSSHHOTO TOKA, BOJIBTMETP, aMIIEPMETD,
peocTar, K4, COeIMHUTEIbHbIE IPOBO/A.

3ananmue:

CoOepure 11€11b, COCTOSAILYIO U3 UCTOYHHUKA, PEOCTATa, aMIIEpMeTpa 1
KJItoya. BoapTMETp NOAKIIIOUUTE MApaIIEIbHO UCTOUHHUKY.

[Tpu pa3oMKHYTOM KJIFOYE U3MEPhTE HANPsKEHNUE HA OJ0CaX HCTOUHUKA

JaGopIOpHn | (10 51C B)
3aMKHUTE KJIIOY U MPU PA3IUYHBIX MOJOKEHHUSIX PEocTaTa U3MEepPhTe CHITY
Toka | 1 HanpsbkeHue Ha ucrounuke U.
IMocrpoiite rpaduk 3aBucumoctu U(I).
ITo rpaduky onpenenuTe BHyTpEHHEE CONPOTUBICHNUE I' (KaK TAHTEHC yTiia
HAKJIOHA) U MpoBepbTe 3akoH OMa anst nonHow uenu: E = U + Ir.
Cnemnaiite BBIBO/I.
Odopmienue: oTYET COAEPKUT 1eb, O00PYHOBaHUE, CXEMY, TAOIHILY
M3MepeHuil, rpaduk, pacuéTsl U BHIBO/I.
IIpumep BapuaHTa KOHTPOJbHOMH PadoThl 0 pasaeny «Kojgedanus u
BOJIHBI»:
Yactb A (TecTsl) — 5 3a1aHuii ¢ BLIOOPOM OTBeETA.
[Ipumep: Ilepuoo konebanuii mamemamuiecko20 MAasmMHUKa 3a6UCUm
om (BapuaHTBI: MACCHI, JJIMHBI HUTH, aMILTUTY b, MATEPU-
ana).
Yacts b (3apaun) — 3 3agaum.

KoHntponbHas

pabora [Ipumep: I py3 na npyscurne cogepuiaem capmonuyecKue Koieoanus ¢ am-

naumyoou 5 cm u yacmomoi 2 1'y. 3anuwume ypagnenue Konedanuil u
onpeoenume MAKCUMAIbHYI0 CKOPOCMb 2pPY3d.

Yacts B (pa3sBépHyThIii Bonpoc) — 1 Bompoc.

ITpumep: Obvachume aenrenue pesonarnca. llpuseoume npumepsl NOIE3HO20
U 8PEOHO20 NPOAGILEHUS PE3OHAHCA 8 MEXHUKE U ObIMmY.

Kpurepun: 3a kaxayro 4acTb HAUUCIAIOTCA OalyIbl, 3aTEM BBICTABIISETCS
OLICHKA.

Keiic-3amaua

IIpumep keiica (cnenHaJbLHOCTDh «IKOHOMHUKA U OyXraJTepcKkuil
yuér»):

Curyanus: [IpoMbIieHHOE MPEANPUATHE PACCMATPUBAET BO3MOXK-
HOCTb 3aMEHBI CTaporo 3eKTpoABUrarenst MouHocTeio 15 kBt ¢ KII/]
75% na voBerit ¢ KIT/] 92%. O6opynoBanue paboTaeT 8 4acoB B
cyTkH, 250 nue#t B roxy. CTOMMOCTB 3JIeKTpO3HEPruu — 6 pyo./kBT-u.
Croumocts HOBOTO ABurarens — 450 000 py0., cpok cimyx0b1 — 10 seT.
Crapelii geurarens 66u1 IpuoOperéH S siet Hazaq 3a 300 000 pyo6., ero
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ocraToyHas croumoctb — 120 000 py6., ocTaBIIMIiCS CPOK MOJIE3HOTO HUC-
MIOJIb30BAaHUSA — 5 JIET.

3amanue:

PaccuuTaiite ronoBoe norpediieHue 3MeKTpoIHepruu (B kBT u) ctappim
¥ HOBBIM jABHraTeneM. Mcnonp3yite popMyity CBSI3H 3JIEKTPUIECKON MOIII-
HocTH, padotsl U KIIJ (pa3aen 4.2 paboueit mporpamMmsi).

Omnpenenute ToA0BYI0 SKOHOMUIO Ha AJIEKTPOIHEPTUH (B PYOIIsIX) IpH
3aMEHE JBUTaTels.

PaccuuTaiite cCpok OKyrmaeMocTu HOBOTO JBuraresns (06e3 yuéra JUCKOH-
TUPOBAHUA).

CocTtaBbTe OyXTranTepcKue MPOBOJIKH M0 CIIHCAHUIO CTApOro 00opyao-
BaHUS U NPUHATHIO K Y4ETY HOBOT'O (II€pBOHAYaJIbHAs CTOMMOCTb, aMOPTH-
3amus) B cootBercTBuM ¢ [1IBY 6/01.

OneHuTe 3KOHOMUYECKYIO 3P PEKTUBHOCTh NHBECTULIMH C UCIIOIb30BA-
HueM uncToi npuBeaéHHol croumoctu (NPV) npu craBke nuckoHTHpOBa-
HUs 12% u cpaBHuUTE €€ ¢ pu3nYecKuM nokaszarenaeM d3PPeKTUBHOCTH
(KII). Kakoii BBIBOJ MOYKHO Cies1aTh?

JlemoBas urpa

IIpumep nes10BOM UIpsbI (Pa3aes « IKOHOMHUKA M OyXTrajJaTepcKui
y4€1»):

Tema: «Ayoum snepeosgpexmusrnocmu npeonpusmusiy

PoJiu: renepanbHbIi TUPEKTOp, TIaBHBIM WHXEHE, TIIaBHBIN Oyxranrep,
(bMHAHCOBBIN aHAIUTUK, AYTUTOP MO IHEProdHHEeKTUBHOCTH, MPEICTABH-
TeJb PECYpCOCHAOXKaIOIIEeH OpraHu3aIuu, IKOJIOT, MPEJACTaBUTEIh OaHKa
(s 00CYXKACHUST MHBECTUIIMOHHOTO KPEIUTA).

Cuenapuii: Ha npoMblIIJIEHHOM NPEANPUATHH NPOBEIEH IHEPreTUUECKUN
ayJIuT, KOTOPBIN BBISIBWI: IOTEPU TEILIA YEPE3 OTPak1at0IIne KOHCTPYK-
iy 31auus ((pu3nka — Teronepeaaya); HedPpPeKTHBHYIO paboTy CH-
CTeMbl OcBeleHus (PU3nKa — ONTHKA, 3aKOHBI OCBEIIEHHOCTH ); YCTapeB-
LM apK aseKkTpoaBurateneit (pusznka — anekrpoaunHamuka, KI1JT).
[Ipennpusitie cTOUT nepes BBIOOpOM: BIOXUTH 10 MiIH py0. B MoJepHU3a-
LU0 WM MPOJIOJIKATh padOTaTh B TEKYILIEM PEXKHUME, HECS TTOBBIIIIEHHbIE
pacxompl.

3agaHus 1J151 Y4aCTHUKOB:

AyauTtop 1o 3Hepro3¢p@exTHBHOCTH — IPEACTABISIET OTUYET C pusnye-
CKUMHM pacuéTaMu: TEMJIONOTEPH Yepe3 CTEHBI U OKHA (3aKOH TeTJIoNpo-
BoAHOCTH Dypbe); SKOHOMUS OT 3aMEHBI JIaMIT HaKaJIMBaHUs Ha CBETO/IU-
OJTHBIE (3aKOHBI OCBELIEHHOCTH, MOIIIHOCTb, pab0Ta NEKTPHUUECKOr0 TOKA);
CHIDKEHHE NTOTPEOIEHUS 3JIEKTPOIHEPTUH MPU 3aMEHe JIBUraTelsei (3akoH
Jxoyns—Jlenna, KIT).

I'aBHBIH OyXrajarep — pacCUUTHIBAET YKOHOMUYECKYIO 3(PPEKTUB-
HOCTb MHBECTULMI: CpoK oKkynaeMoctu, NPV, IRR, ucnone3ys nanssie
ayJuTopa.

I'1aBHBINH MHKEHEP — OLICHMBAET TEXHUYECKYIO CII0KHOCTh MOJIEPHH3a-
LMY U TpeJiaraeT Mo3TalHbIH [1aH BHEIPEHMUSL.

JKOJI0T — OLIEHUBAET HKOJIOTHUECKUE BBITO/IbI (COKpAIIeHHE BHIOPOCOB
CO:2) Ha ocHOBe (hU3NUYECKUX JAaHHBIX 00 00BbEME CIKUTAEMOTO TOTUIMBA.
IIpencraBuresb 0aHKa — paccMaTpUBaeT BO3MOKHOCTb KPEIUTOBAHHUS
MIPOEKTAa, OLIEHNBAas (PU3NUYECKH 0OOCHOBaHHbIE TTOKA3aTeNIN Y KOHOMHUHU.
I'eHepaJbHBI JMPEKTOP — IPUHUMAET PELLIEHUE U apPTYMEHTUPYET €T0
nepeJl «COBETOM JUPEKTOPOBY (OCTaJIbHbIE YYACTHUKH UTPBHI).
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Hror: buznec-miuan MoaepHU3aK ¢ GU3NIECKUM H SKOHOMHUUECKUM
000CHOBAHUEM.

3.3 OIIeHO‘lHLIe cpeacrea HpOMe)l(yTO‘lHOﬁ arrecranuu oﬁyqamumxcﬂ

®opmMoil TPOMEKYTOUHOH aTTeCTalluy 110 JTUCLUIUIMHE SBJISIETCS 3a4€T BO 2 cemecTpe. 3a-
Y€T IPOBOJUTCS B yCTHOU (opMe. 3ajaBaeMble BOIIPOCHI IPUBE/IEHBI HIKE.
Pa3nes 1. ®u3nka u HayYHOE IO3HAHHME
Uro uzyvaet ¢usuka? Onummre OCHOBHBIE ATAITbl HAYYHOTO METOJ1a MTO3HAHU (HabroAeHue, Tu-
110T€3a, SKCIIEPUMEHT, TEOPHS).
KakoBa ponbs MoaenupoBanus B ¢pusuke? Ilpuseanure npumeps! GU3NIECKUX MOAEIIEH.
Uro Takoe pU3MUECKUIl 3aKOH M YeM OH OTIMYaeTCs OT Teopuu? UTo 03HAYAET «TPaHUIIBI IPUME-
HUMOCTW» 3aKOHa?
Pa3zgen 2. Mexanuka
Cdopmynupyiite npuHImn oTHocutenbHocTy ['anunes. [IpuBeaure npumepsl OTHOCUTEIBHOCTH
JIBUKECHUSI.
Jaiite onpenenenns cKOpocTH (CpeiHel 1 MTHOBEHHOM ), YCKOPEHHUs. 3alUIIUTe KHHEMaTUYECKHe
YPaBHEHHUs PaBHOMEPHOT'O U PABHOYCKOPEHHOI'O JIBUKEHUS.
Onummre ABMKEHUE TEJA IO OKPYKHOCTHU: YTO TAKOE YIJI0Basi U JIMHEHHAsi CKOPOCTh, IEPUOJ, Ya-
CTOTA, LICHTPOCTPEMUTENILHOE YCKOpEHHE?
Cdopmynupyiite 3akonsl HproToHa. B yeM 3akirodyaeTrcsi IpUHINI CYTEPIO3UIIUN CHIT?
3aKOH BCEMUPHOTO TAroTeHus. Kak paccunThiBaeTcs CUIla TSOHKECTH U NIEPBasi KOCMUYECKAs CKO-
pocth?
OnumuMre Npupoay CUil YIPYyrocTu (3akoH ['yka) u cui TpeHus (Cyxoe TpeHHe, TPEHUE MOKOsI U
CKOJIbJKEHUS ).
Chopmynupyiite yciaoBusi paBHOBECHS TBEPAOTO Tejaa (MOMEHT CHUJIbI, IIJICUO CUJIbI).
Yro takoe umnynbe Tena? ChopMynupyiTe 3aKOH COXpaHEHHS UMITYJIbCa U 0OBSCHUTE Ha €ro oc-
HOBE PEaKTUBHOE JIBUJKEHUE.
3anummuTe TeOpeMy 0 KUHETUUeCKoM sHeprur. [laiiTe onpeneneHne NOTeHIMATIBHON dHEPTUU (115
HPYKUHBI U TeJIa B MOJIE TSHXKECTU 3eMIIN).
Chopmynupyiite 3aK0H COXpaHEHUs] MeXaHW4YeCcKOoM 3Hepruu. [Ipyu kakom yciioBUM OH BBINOJIHS-
ercsa? Yem OTIMYAIOTCS yIPYTHe U HEYIPYTrue CTOJIKHOBEHUA?
Paspnen 3. MonekyasipHast pu3uka 1 TepMOAUHAMHMKA
Ocnosnble nonoxxenuss MKT. Macca u pazmeps! Mosiekyi. ITocrosinHas ABoraapo.
Monenb uaeansHoro raza. OcHoBHoe ypaBHeHre MKT (CBsI3b JaBiieHHs €O CpeTHEH KMHETHUECKOM

SHepruei).
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AOcomoTHas TemriepaTypa. YpaBHenue MenneneeBa-Knaneipona. ['a30Bbie 3aK0HBI (M301TPO-
1IECChI).
BuyTtpenHnsist sHeprus u crnocoOsl ee u3MeHeHus (padbota u Temora). [lepBbiii 3akoH TepMoAnHA-
MUKH.
[Tpuniun gerictBust TerioBbix MamuH. Yto Takoe KIII? B yem cyts nukiia KapHno u Broporo 3a-
KOHA TEPMOJIMHAMUKU?
Urto Takoe BIaXHOCTh BO3yXa (a0COMIOTHAS M OTHOCUTENbHAs)? OT 4ero 3aBUCHT TEMIIEpaTypa
KUIEHUs?
OnuumuTe CTpOeHUE KPUCTAUIMYECKUX U aMOp(dHBIX Tes. UTo Takoe aHu30Tponus? Y aenbHas Ten-
J0Ta TJIaBJICHUS ¥ TapOo0Opa30BaHusI.
Pasnen 4. DaekTpoanHaMuka
3axoH Kynona. HanpshxkeHHOCTB a51eKTpocTaTnyeckoro nosist. [IpuHnmn cynepnosunum mosien.
Pab6ota cuin anekrpoctarndyeckoro nosns. IloreHnuan u pa3HOCTb NOTEHIMAJIOB.
OnekrpoeMkocTh. KoHnieHcaTop. DHeprust 3apsyKeHHOr0 KOHeHcaTopa.
VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOro Toka. 3akoH OMa Ui y4acTKa ey U s OJTHON
LENu.
ITocnenoBarenbHOE U NapaIeIbHOE COEAUHEHUE IPOBOJIHUKOB. 3aKkoH Jlxoyns-JIenua.
[Tpupona s5eKTpuyecKoro Toka B MeTajliax, IOJyIpOBOJHUKAX, ANEKTPOJINTAX U razax. YTo Takoe
p-n-nepexon?
MaruutHoe nose. OnsiT Opcrena. Cuna Amnepa u cuia Jlopenna: Mogysb U HallpaBJICHHUE.
SBnenue anekTpoMarHuTHOM HHAYKIMH. 3akoH Papanes. [Ipasuno Jlenna.
Urto Takoe MHAYKTUBHOCTH? SIBlIeHNE CAMOMHAYKIIMHU. DHEPTHUsS MarHUTHOT'O TIOJIS.
Pa3nes 5. Kosie6anus u Bostnbl. OnTuka
["apmonmnueckue koaeOaHus (aMILUTUTYAA, IEPHOJ, YacToTa, (a3za). [Ipy>KuHHBIN 1 MaTeMaTHUYECKUI
MasiTHUKH.
KonebatenbHblil KOHTYp. CBOOOIHBIE A5IeKTpOMarHuTHele kKonebanus. ®opmyna TomcoHa.
[TepemenHbIil TOK. UTO Takoe elCTBYIOIIEE 3HAUEHUE HAMPSKEHUS U cuibl Toka? Ha3zHauenue
TpaHchopmaropa.
Buapl MexaHnueckux BOJH (IIpOAOIbHbIE U TonepedHblie). CKOpOCTh U JUTMHA BOJIHBI.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. [IIkana snekTpoMarHuTHeIX u3nydeHud. IIpuHmune! paguo-
CBSI3H.
3aKOHBI OTPAKEHUSI U TPEIOMIICHHS cBeTa. AOCOMIOTHBIN Moka3aTesnb npenomienus. [lonHoe BHyT-
pEHHEE OTpaXKEHHE.

[Toctpoenune nzobpaxeHuit B TOHKUX JuH3aX. @opMmysa TOHKON JKH3bl. OnTHYecKas cuia.
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UYro Takoe qucnepcus cBeTa, uHTepepenus u nudpakuusa? YcioBue MaKkCUMyMOB Ui Judpak-
LIHOHHOM PELIETKH.
Pa3nes 6. CnenuajibHasi TEOPUSA OTHOCHTEJILHOCTH
[Toctynatel CTO (DiiHmTeiiHa). OTHOCHTEIIBHOCTh OHOBPEMEHHOCTH.
39. Kaxk u3menstores 1imHa 1 BpeMs B PeIITUBUCTCKOM MexaHuke? B3anMocBsI3b Macchl U
sueprun (E = mc?)
Pazgen 7. KBanroBasi ¢pusuka
®otonbl. Dopmyna [Tnanka. DHEprus 1 UMITYJIbC POTOHA.
SBnenue porordpdexra. OnbiTel CToneToBa. YpaBHeHue DifHmTeiiHa. UTo Takoe «kpacHas rpa-
HULIa»?
[Toctynatel bopa. M3inydyenue u noriomeHue cBeTa aToMamH.
KopnyckynsapHo-BosiHOBOM qyanu3m. Bonnsl ge bpoiins.
CocTaB aTOMHOTO sijipa (HYKJIOHBI). DHEPTHUs CBSA3H U JeEKT MACCHI.
PaguoakTuBHOCTB: anbda-, 6eTa- 1 raMMa-u3aydeHus. 3aKOH paJuoaKTUBHOIO pacnaja.
SnepHbie peakiuu (nenenue u cuartes). [IpuHunm paboThl siAepHOTO peaKTopa.
Paznen 8. Acrponomust
CocraB CosiHe4HOM cUCTEMbI. XapaKTepUCTHKA IIJIAHET 36MHOMU I'PYIIbI U MJIAHET-TUTaHTOB.
HcTtounuk sHepruu 38e311. OCHOBHbIE XapaKTEPUCTUKHU 3B€3]1 (Macca, CBETUMOCTb, TEMIIEPATYPA).
UYro takoe [Nanaktuka? Hama [Manaktuka (Mneunstii [1yTs). Tumnsl ranakTuk.

Pacimmmpenue Beenennoii. 3akon Xa06na. Teopust bonbiioro B3peiBa.

4 MeTtoanuyeckue yKa3aHus i 00y4arOLMXCs 10 OCBOCHUIO THCIUTIINHBI
ITpucrynas x usyuenuto qucuumuinael COO.01.06 @usnka, CTyAEHT JOKEH O3HAKOMUTHCS
c cozaepkaHueM JaHHOM PaGoueil yueOHOIl mporpamMmbl AWCHUIUIMHBI, YTOOBI UMETh YETKOE
IpEeJCTaBICHNE O CBOEH padoTe.

W3yuenne quCHUIIMHBI OCYLIECTBIISIETCS HA OCHOBE BBIJIAHHBIX IIPETIO1aBATEIEM PEKOMEHIAlUN
0 BBITOJIHEHUIO BCEX 3a/IaHUM, IPEYCMOTPEHHBIX YU€OHBIM IJIAHOM U IIPOTPaMMOii.

B nepByto ouepenp HEOOXOAUMO YSCHUTH LENb U 337a4d M3y4aeMOM TUCLMIUIMHBI, OLEHHUTH
00BbEM MaTepHaia, OTBEJEHHOTO [l CAMOCTOSTENIbHOW PabOThI CTY/IEHTOB, TOA00paTh OCHOBHYIO U
JOTIONTHUTEIbHYIO JINTEpPaTypy, a TakKe BBIABUTH HaubOojiee BaKHbIE MPOOJIEMBI, CTOSALIUE IO
BOIPOCaM U3y4aeMOMN AUCIUTUIUHBI.

BrimonHenue 3agaHuii OCYIIECTBISIETCS B COOTBETCTBUU C YYEOHBIM IIJIAHOM U MPOrPaMMOM.
OHM  JOMKHBI  BBINOJHATBCA ~ COTJIACHO ~ METOJMYECKMM  PEKOMEHJALUSAM,  BbIIAHHBIM

npenoaaBaTCyieM, U MPEACTABIIATLECA B YCTAHOBJIICHHBIC UM CPOKH.
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[Ipu u3ydeHur MEepBOMCTOYHHUKOB IEJICCO00PA3HO 3aKOHCIICKTUPOBATh TOT MaTepuall, KOTOPBIA
HE COOOIIaNICS CTyICHTaM Ha JICKIUSX.
Ha 3aHATHSX JIGKIIMOHHOTO M MPAaKTUYECKOrO XapakTepa CTyACHTaM I paboThl TpeOyercs

TeTpaab JJIs 3aKCH JICKITUN 1 3aJaHuH.

5 YueOHnasi auTepaTypa M pecypcbl HH()pOPMALHOHHO-TEIeKOMMYHHKAIIMOHHOM CeTH
«HHTepHEeT»

OcHoBHas1 JiUuTEpaTypa:
1. [Tunackuii, A. A. ®usuka : yaeOnuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ; mox o6mr. pea. FO.M.
Muxa, H.C. IlypbrueBoit. — 4-e usz., ucup. — Mocksa : @OPYM : UHOPA-M, 2026. — 560 c.
— (Cpennee mpodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-739-8. - Teker :
anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2143938 (nara obpamenus: 04.08.2026).
— PexxuM octyna: mo noJnucke.
2. ®usnka: 0a30BBIH YPOBEHB: MMPAKTHKYM TI0 PELICHHUIO 3aj1ad : yueOHOe mocodue, pazpaboTaHHOE
B KOMIUIEKTE ¢ y4eOHUKOM Il 00pa30BaTebHBIX OpPraHU3alni, peaTU3yIOIuX 00pa30BaTeIbHbIC
nmporpaMMmel cpenero npodeccuonansuoro oopasosanus / H. C. Ilypsinesa, H. E. Baxkeesckas, /1.
A. Ucaes, B. M. Hapyrun. — 2-e uzn. — Mocksa : [Ipocsemenue, 2025. — 240 ¢. — ISBN 978-
5-09-124947-7. — TeKcT : 3NeKTPOHHBIN // DINEKTPOHHBIN pecypc HUppoBOH 00pa3oBaTeILHON
cpensr CI1O PROFo6pazoBanue : [caiiT]. — URL: https://profspo.ru/books/149039 (nata
obpaienus: 04.08.2026). — Pexxum gocTyma: st aBTOPU3UP. MOJIb30BaTEIICH
3. Tapacos, O. M. ®u3uka: nabopaTopHble pabOThI ¢ BONPOCAMH U 33JJaHUAMU : yueOHOe mocodue /
O.M. TapacoB. — 2-e u3j., uctp. u gorn. — Mocksa : DOPYM : UHOPA-M, 2024. — 97 ¢. —
(Cpennee npodeccronanbHoe oopazoanue). - ISBN 978-5-00091-472-4. - Tekct : 2IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2192597 (nara obpamenus: 04.08.2026). — Pexum
JIOCTYTIA: 10 MOATHCKE.

JlonoJHUTeIbHASA JINTEpaTypa:
1. Imutpuena, E. Y. ®usuka B npuMepax u 3agauax : yueOHoe nocooue / E. M. imutpuesa, JI. /1.
Hesnesa, JI. /1. KocTrouenko. - 2-e uzf., nepepad. u pom. - Mocksa : ®OPYM : UHOPA-M, 2021. -
512 c. - (IlpodeccuonansHoe obpazosanue). - ISBN 978-5-91134-712-3. - TekcT : 37EKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1138798 (nara o6pamienus: 04.08.2026)
2. CnoemxkkoB, O. A. ®usuka: npaktukym B Excel : yueObnoe mocobue / O.A. Casmxkkos, H.II.
MarineB. — Mocksa : UHOPA-M, 2024. — 274 ¢. — (Cpexanee npodeccroHalbHOe 00pa3oBaHue).
— DOI 10.12737/1014621. - ISBN 978-5-16-015002-4. - Tekctr : snektpoHHbii. - URL:
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https://znanium.ru/catalog/product/2048137 (mara obpamenus: 04.08.2026). — Pexxum moctyma: mo

IIOAIIUCKCE.

6 MarepuajibHO-TeXHH4YecKasi 0a3a, MH(OPMAIMOHHbIE TEXHOJIOTHH, NMPOrPaMMHOe
obecreyeHue 1 HHGPOPMANMOHHBIE CIIPABOYHbIE CHCTEMbI

Peasm3anust TMCHUITHHBI TPeOYyeT HAJTUYHUS KAaOMHeTA.

Crieninanu3upoBaHHasi MeOeIb M CUCTEMBI XPaHCHUS:

— J0CKa 3-X 3JIEMEHTHasi, KOMOMHUPOBaHHAsI [T TUChbMa MEJIOM/MapKepOM;

— CTOJ C SIUKAMU JIJISl XpaHEHUs1/ TyMOOiA;

— Kpecio opUCHOE;

— mkad It XpaHeHUs y4eOHBIX MOCOOUIt;

— J0cKa MpoOKOBasi/I0CKa MarHUTHO-MapKepHas;

— CTOJI YUCHUYCCKUH;

— CTYJI YUCHUYCCKUH;

— Tymb0a g Tabnui noJl AocKy/mKkad A XpaHeHUs TaOlHIl U TIaKkaToB/crucTeMa
XpaHeHHs TaOJIHII U TIAKaTOB.

TexHu4yeckune cpeacTBa:

— WHTEpaKTHBHAS JJOCKa (C TOTOJIOYHBIM IPOCKTOPOM C YIBTPAKOPOTKUM (HOKYCOM ¢
KPEIUICHHEM B KOMILJICKTE, IPOrPaMMHOE 00ECIICUeHHE)/MHTEPaKTHBHAS TTaHE b (IIPOTPAaMMHOE
obecrnieueHre B KOMIUIEKTE);

— ceTeBoil puIIbT;

— MHOTO(YHKIIMOHAIIEHOE YCTPOUCTBO/TIPUHTED;

— TMepCOHAIbHBIA KOMIBIOTED ¢ Nepudepueit/HoyTOyK (JIMIIEH3MOHHOE MTPOrPaMMHOE
o0ecrevyeHne u CUCTeMa 3allluThl OT BPEAOHOCHON HH(pOpMAIUH);

— HayIIHUKHA ¢ MUKPO(OHOM;

— JUHAMUKU JJI1 TPOMKOTO BOCIIPOU3BEACHHUS.

DNEeKTPOHHBIE CPENICTBA OOyUCHUS:

— DJIEKTPOHHBIE 00pa3oBaTeNbHbBIE PECYPCHI/MHTEPAKTUBHBIE CPEJICTBA O0OyUEHUSI.

I[CMOHCTpaLII/IOHHBIC y‘leGHO-HaI‘J'IH,Z[HBIC IoCoOus:



