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1 O01me moJ10KeHUs!

1.1 Ob1acTh NnpUMeHeHus! IPOTrPaAMMBbI

Pabouas mporpamma aucuuumabl «CO0O.01.06 ®usnkay npeaHasHadeHa s peain3alui
cpenHero ooOmiero o0pa3oBaHUS W SABIAETCS YAacTbO MPOrPaMMbl MOJATOTOBKH CIEIHAIHNCTOB
cpennero 3BeHa B cootrBeTcTBUU ¢ PI'OC CIIO no cnenuansHoctu 40.02.04 HOpucnpynenmus,
YTBEP)KIEHHBIM nprkazoM Munnpocserienus Poccun ot 27.10.2023 Ne 498.

1.2 MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHOIi mpogeccHoHATbHOI 00pa3oBaTe/IbHOM
NPOrpaMmblI

Huctummmaa «COO0.01.06 ®usuka» sBiseTcss 00s3aTEIbHOW YacThlo 00pa3oBaTelbHON
IPOrpaMMbl MOATOTOBKM CIIELUAINCTOB cpefaHero 3BeHa B coorBerctBuM ¢ PI'OC CIIO mno
cneruansaocTr 40.02.04 FOpucnpynennus. JuciumnnHa npenogaéres B 1 cemectpe.

1.3 Hesn yueOHOM AUCHUIIMHBI

Copep:xanue mporpaMMbl 00111e00pa30BaTeIbHON AUCIUIIINHBI DU3UKa HAIPaBIEHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:
* popmupoBaHue y 00ydarouxcsi yBEpeHHOCTH B LIECHHOCTH 00pa30BaHusl, 3HAYMMOCTH
buznYeCKUX 3HAHUM JIsI COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO CIIELUAINCTa IPU OCYIIECTBICHUN
ero npo¢ecCUOHaIbHOMN AesITeNbHOCTH,
* popMHUpOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;
* OBJIAJICHHE CTIEUU(UIECKON CUCTEMOH (PU3MUECKUX MOHATHH, TS PMUHOIOTHEH H CHMBOJIMKOM;
* OCBOCHHE OCHOBHBIX (DU3MYECKHX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;
* OBJIaJICHHE OCHOBHBIMHM METOJaMU HAYYHOT'O IMO3HAHMSI IPUPOJIBI, UCIIONIb3YEMBIMH B (hH3HKe
(HabnroieHue, onycaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);
* OBJIa/ICHHE YMEHUAMU 00pabaThIBaTh JaHHbIE SKCIIEPUMEHTA, OOBSACHATH MOJTYyUEHHbIE
pe3ysbTaThl, yCTAHABIUBATh 3aBUCHMOCTH MEXAY (PU3NUECKUMU BETMUMHAMU B HAOJI0JaeMOM
SBJICHUH, JI€7aTh BBIBObI;
* popmMupoBaHuE YMEHUS pelaTh PU3NYECKUE 331a4U Pa3HbIX YPOBHEH CII0KHOCTH;
* pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB, UHTENIEKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN B
npoliecce NpUOOPETeHHs 3HaHUH ¢ UCTIOIb30BaHUEM PA3TUYHBIX HICTOUHUKOB MH(OpMaIK 1
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH; YMEHUH (POpMYIHPOBATH U 0OOCHOBHIBATH
COOCTBEHHYIO MO3UIIMIO 110 OTHOILIEHUIO K (pU3MUecKoil HHPOPMAIIH, TOJTy4aeMOM U3 pa3HbIX

HUCTOYHUKOB



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 aKTHBHOMW AEATEIBHOCTH
TEXHOJIOTHYECKOU
U conmranbHO# HanpaBIEHHOCTH, CIIOCOOHOCTH
WHHULUUPOBATH, IJIAHUPOBATh U CAMOCTOATENIEHO
BBIMOJIHATH TaKyIO JESTENbHOCTE;
- HHTEpeC K pa3uuHbIM cepam
npoecCuoHaIbHOM JACSITEIBHOCTH,
- TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHUIO
U camoo0pa3oBarnio Ha POTSHKEHUH BCEH
KHU3HU;
MertamnpeaMeTHble pe3yabTaThl T0JKHBI
OTpakaTh:
OBnazieHNe YHUBEPCATbHBIMU YICOHBIMH
MO03HABATENILHBIMU JIEHCTBUSIMH:
A) 6a30BBIC TOTHYECKHE ACHCTBU:
CamocTosATeNNFHO (POPMYIIUPOBATH U
aKTyaIn3UpOBaTh MPOOJIEMy, PaCCMaTPHUBATh €€
BCECTOPOHHE; YCTaHABINBATh CYLIECTBEHHbIN
MIPU3HAK WM OCHOBAHUS JJIs1 CPABHEHUS,
kiaccuuKayuy 1 0000IEHUs; OTIPEIeNATh
LeJIN IeSATeTIbHOCTH, 3a/1aBaTh HapamMeTphl U
KpUTEepHUn
WX nocTmKeHus; BBISABISTE 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS
B paccmarpuBaeMbIX SBICHUSAX
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 MUPa, O CHCTEMOOOPa3yIoIei ponu QU3UKH B
Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHIA, O BKJIA/Ie POCCHICKUX U 3apyOeKHBIX
YYeHBIX-(U3UKOB B PA3BUTHE HAYKW; TOHUMaHUE
(hu3NIeCcKOoil CYIIHOCTH HAOMIOaeMBbIX SBJICHUN
MHKpPOMHpPA, MAKPOMHpPA U METaMUPa; TOHIMAaHUE PO
ACTPOHOMHUU B MPAKTHUECKON MEATENHHOCTH YeJI0BEKa U
JalbHEeHIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIH
¢uzuku B (OpMHPOBAHUH KPYyro3opa 1
(hyHKIIMOHATBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHHUS
MIPAKTHYECKUX 32134,
[1P6 2. ChopMUpOBaHHOCTH YMEHUIT pacliO3HAaBaTh
(hmznueckue siBIEeHUs (IIPOIECCHl) U OOBACHATh WX HA
OCHOBE M3y4YeHHBIX 3aKOHOB, PABHOMEPHOE H
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBUKEHUE,
CBOOOJTHOE aJICHUE Tell, IBUKEHHUE TI0 OKPYKHOCTH,
WHEPIW, B3aUMOJICHCTBHUE TeI, KoyuebaTeTpHoe
JIBUKCHHE, PE30HAHC, BOJIHOBOE JIBIKEHUE; Tuddy3us,
OpOYHOBCKOE JIBHXKCHHUE, CTPOCHUE KHUJIKOCTEH 1
TBEPJBIX TeIl, U3MEHEHHE 00heMa TeJ MTPH HarpEeBaHUH
(oxJTaxIeHnn), TETIOBOE PaBHOBECHE, CTIApEHUE,
KOHJICHCAIHs], TUIaBJIEHUE, KPUCTAIUIA3AIUS, 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
MarHWTOB, YJICKTPOMArHUTHASI MHAYKIIHS, TEHCTBUE




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 YTBEPKACHUI, 3a71aBaTh
napaMeTpsl U KPUTEPHU PELICHUS;

- QHAJIM3UPOBATH MTOJTYYCHHBIE B XO/I€ PEIICHUS
3a]auu pe3yabTaThl, KPUTHYECKH OIICHUBATD MX
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, IpEeJIaraTh
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 paclpoCTpaHEeHHE CBETA,
OTpaXkeHue, IpeoMileHre, mHTephepeHITHs, THPPaKITII
U TOJISIpU3AIIMs CBETA, TUCIIEPCHS CBETA;
(hoToanekTpuueckuii 3 PeKT, CBETOBOE JaBIICHUE,
BO3HHKHOBEHHE JIMHEHUATOTO CIICKTPa aToMa BOJIOPO/Ia,
€CTECTBEHHAsI U HCKYCCTBEHHAS PaINOAKTHBHOCTH;
[1P6 3. Bnanenne 0CHOBOMONATAIOIIMMHI (PH3MYECKUMU
MIOHSATHAMH U BEeIMIMHAMH, XaPAKTEPUIYIOIIUMU
(huznueckue mporueccs (CBSI3aHHBIMU C MEXaHHIECKUM
JIB>KEHHUEM, B3aUMOJICHCTBHUEM TeJl, MEXaHUYSCKUMU
KOJICOAHUSIMH 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM BEIeCTBa, TETNIOBBIMH IPOIIECCaMHU;
SIEKTPUIECCKUM M MAaTHUTHBIM MOJISIMU, DJIEKTPUICCKUM
TOKOM, DJICKTPOMArHUTHBIMU KOJICOAHUSIMH U BOJTHAMH,
ONTHUYCCKUMU SBIICHUSIMH, KBAHTOBBIMH SIBIICHHSIMU,
CTPOEHHEM aTOMa U aTOMHOTO SI7pa,
PaauoaKTUBHOCTHIO); BIaJICHUE OCHOBOIIOIATAIOIIINMU
ACTPOHOMUYECKHMH TTOHATHSMH, TTO3BOJISTFOIIIUMHU
XapaKTepPH30BaTh MPOIECCHI, TPOUCXOISIINE Ha 3BE3/IaX,
B 3BE3/IHBIX CUCTEMAX, B MEXTaJIAKTHUECKON CPelIe;
JBIDKEHNE HEOECHBIX T, 9BOJIIOLIHIO 3BE3]1 U
Bcenennoii;

[1P6 4. Biajienue 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TeopusiMH (3aK0H BceMupHoro tarotenws, I, IT u 111
3aKoHBI HpIOTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOI
SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITUI
CYTIEPIIO3UIINA CHJI, IPUHITUTI PABHOIIPABHOCTH
WHEPUUATBHBIX CUCTEM OTCUETa; MOJICKYIAPHO-
KHUHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BHIE
3aKOHBI, TIEPBBIA 3aKOH TEPMOJIMHAMHUKH; 3aKOH
COXpaHEHUS NISKTPUIECKOTO 3apsija, 3akoH KyioHa,
3aKkoH Oma a5 yyacTka Lemnu, 3akoH OMa Jisi TOJTHOM
3IEKTPUUECKON LiemH, 3akoH Jkoynd - 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 MacCOBOTO YMCIa, MOCTyIaTsl bopa,
3aKOH paJlMOaKTUBHOTO pacraja); yBepeHHOe
WCTIONTb30BaHME 3aKOHOB M 3aKOHOMEPHOCTEH pH
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, HCIIOIB3Ys
(hn3nueckue Teopun, 3aKOHBI U TIOHATHUS, U JIENIATh
BBIBOJIBI; COOITIOIATH TTpaBria 0€30MacHOTO TPy/Ia Ipr
NPOBEJICHAN MCCIIEJOBAaHNI B paMKax y4eOHOTro
AKCIIEPUMEHTA ¥ Y9eOHO-MCCIIeI0BATENIbCKOM
JIESITEIbHOCTH C MCIIONIb30BaHUEM U (PPOBBIX
U3MEPUTETILHBIX YCTPOWCTB U JTa00OPaTOPHOTO
o0opynoBaHus; COPMUPOBAHHOCTD MTPEICTABICHUN O
METOJIaX ITOTy4eHHUsS] HAYIHBIX aCTPOHOMHYECKUX
3HAHUMH;

[1P6 7. ChopMupoBaHHOCTH YMEHUS peIIaTh pacyeTHBIE
3aJla4¥ ¢ SBHO 3aJIaHHON (PU3NYECKON MOJIENBIO,
UCHONB3YS (PU3MYECKHE 3aKOHbBI ¥ IPUHILIMIIBL; HA OCHOBE
aHaJM3a yCJIOBHS 33/1a4¥ BEIOUPATh (HPU3NIECKYIO
MO/JIeJIb, BBLACTATH (PU3NUECKUE BETMYUHBI U POPMYJIH,
HEOOXOIUMBIE JISl €€ PELICHUs], IPOBOAUTE PAacUeThl 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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YcTHBIN 0o1poc;

OpOHTANBHBIM OIIPOC;

Habmonenue 3a BRIMMOTHEHUEM JIA0OPATOPHBIX 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. Hcnons30BaTh COBPEMEHHBIE CPENICTBA
MIOWCKA, aHAJIN3a U MHTEPIIPETALMH HHPOPMALIH,
u I/IH(i)OpMaHI/IOHHBIe 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:

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

- HCII0JIb30BaTh CPEACTBA HHPOPMAIIHOHHBIX

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

[1P6 5. YMeHne 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 MPU 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 yIeOHON 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
nH(POPMAITHOHHONW OE30ITaCHOCTH

OK 03. IImanupoBath W pean30BHIBATH
co0CTBEHHOE POPECCHOHATLHOE U JIMYHOCTHOE
pasBuTHE, PEINPUHIMATENBCKYIO ACSTEILHOCTD
B ITPOeCCHOHATTLHOM cepe, UCITOIB30BaTh
3HAHUSA TI0 MTPABOBOM 1 (PMHAHCOBOM IPaMOTHOCTH
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-HPAaBCTBEHHBIC
HOPMBI

U nenHoCTH;

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

MeTanpeaMeTHbIC Pe3yIbTaThl JOIKHBI
OTpaXKaTh:

OgajieHue YHUBEPCATbHBIMHU PETYJISTUBHBIMH
JICUCTBUSIMH:

A) caMOoOpraHu3anys:

- CaMOCTOSITENILHO OCYIIECTBIISATh
[M03HABATEIILHYIO JIEATEIbHOCTh, BBISBIISATh
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) camoxoHTpOIB:

Hcnonb3oBaTh mpreMbl pedIIeKCHu JUist 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, MPOEKTHOM M COLMAIbHON = YYaCTHUKOB I'PYMIBI B PEIICHUE pacCMaTpUBACMOM
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 PE3YIbTAaTOB 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 CHCTEMOOOPa3yoIei pon 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
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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
OKPYKaroIlEeH 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, TIOHNMaHUE BIUAHUS 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

Bunsbi yueoHoii padoThI

O0beM yueOHOI pabdoThIl, Hyac.

B T. 4. 10 CEMeCTpaM

Bcero
1 cemecTp
VYueOHast Harpy3Ka 00y4aromuxcs BCETo, B TOM YHCIe: 80 80
JIEKIIAU 40 40
MIPAKTHYECKUE 3aHATHUS 30 30
KypcoBas paboTa - -
camocTosiTeTbHast paboTa oOydaromuxcs 8 8
KOHCYJIbTAITIH 2 2

MPOMEKYTOUHAS aTTECTALUS
@opMbl NPOMEKYTOUHOU aTTECTALlUU

2.2 TemaTu4ecKHii IJIaH U COiePKAHUeE THCIUTITTHHBI

3ayer ¢ OIeHKOH

HpelICTaBI/ITI) TEeMaTHYEeCKHH MJIaH U COACPIKAHUC JUCHUIIJIMHBI B (1)opMe Ta6JII/IIII)II

HaumenoBanmue pa3aec/ioB u

Tem Coaep:xxanue yueOHOro MaTepuaJia

O0BéM yacoB

JI

1P CPC

3ayer ¢ OIeHKOH

Texkymas

¢popma
KOHTPOJISt

®opmupyemble
KOMIIETEeHIIUH

Pa3nes 1. @u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

2

0 0

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

ITO3HAHMS OKpYXkKaromero Mupa. Poib

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

3aKOHBI 1 TCOPHUU. rpaHI/ILU:I IPpUMCHUMOCTU

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

OKCIICPUMCHTA U TCOPUH B IIPOUCCCC IMO3HAHUA

npoueccoB. Hayunsle runoressl. Duznueckue

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

2

0 0

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
MaTEpUaIbHOM TOUKH, UX IIPOEKIUU HA OCH
cUCTeMbI KoopAuHAT. ClI0KeHUE NepeMeIeHuI
U CJIOKEHHE cKopocTell. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKCHHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH U NIEPEMEILECHUS
MaTepUaIbHOU 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 COOTHOMIEHUS MEXAY MyTAMU,
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
TOPU30HTAIIBHO

JI
3

O0BéM yacoB

1P
3

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 nmy1st
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. Cuna conpoTHBICHUS
MIPH IBI)KEHUH TeJa B )KUIKOCTH WJIH rase.
[loctynarenbHoe U BpaliaTreiabHOE ABUKEHUE
abCOMIOTHO TBEPIOTO Tena. MOMEHT CUJIbI
OTHOCHUTEJIbHO OCH BpaieHus. [lnedo cuibl.
YcnoBus paBHoBecus TBepaoro Tena B MCO
[IpakTuueckue padOTHI:

N3yuenue nBuxenust Opycka mo HaKJIOHHOU
IJIOCKOCTH MO/ I€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOMINX B 1eOPMHUPOBAHHON NIPYKUHE U
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

Paszpnen 3. MoaekyasipHasi GU3MKa U TEPMOJAUHAMMKA 6 5 1

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 MOJIOKEHUS MOJIEKYJIIPHO- 2 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 3 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
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT MU

Paznen 4. DaekTpoauHaMunka 6 5 1
Tema 4.1 DnexkTpocTaTrka DnekTpuzanus Tei. DIeKTpuueckuit 3aps. /Isa 2 1 0 I3, T
BH/JIA DJIEKTPUUECKUX 3apsiioB. [IpoBonHuKH,
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 6 5 1

Tema 5.1 Mexauuueckue u
3JIEKTPOMArHUTHBIE
KOJIeOaHUsA

Komnebarensuas cucrema. CBOOOIHEIE 2 2 0
KoJiebanusl. ['apMoHnYecKre KojeOaHusl.
[Tepuos, yacTora, aMIIuTy1a U (aza

OK'1
OK 2
OK 4

13, T




22

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




25

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 1 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

MeTto b1 HaOIIOIEHNS U PETUCTPAlluU 2 1 0
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

w

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: 40 30 8
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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) IloTreHnmanbHas SHEPTUs B MOJIC TSHKECTH

3) Pabora cuisl

Dopmyna.

A) mgh

my?
b) >

B) F * s * cosa.

VYerHbII onpoc
(cobecenoBanue /
TUCKYyCCHs)

IIpumepHbie Bonnpocskl 1o pasaeay «ModiekyasipHas pU3MKa ¥ TepMo-
AUHAMHKA»:

CdopmynupyiiTe OCHOBHBIE MOJIOXKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU Teo-
pun.

Uro Takoe naeanbHblil raz? Kakas MoJenb J€XUT B €r0 OCHOBE?
OOmpsicHUTE HU3NUECKUN CMBICT a0COTOTHON TEMITEPATYPHI.
[lepeuncnure N30MpOLECCH U 3AMUIINTE I KaKJO0TO YpaBHEHHUE COCTOS-
HUSL.

B uém cocTout nepsbiii 3akoH TepMoanHaMukH? [IpuBenuTe ero Marema-
TUYECKYIO 3aIUCh.

Uro takoe KIIJI TermoBoit mammabl? OT KaKuX MapaMeTpoB OH 3aBUCUT?
Kpurtepuu onenku: romy0rHa 0TBETa, JOTMYHOCTh M3JI0KEHUS, HCIIOIb30-
BaHUe (PU3MYECKON TEPMUHOJIOTUHU, YMEHUE IPUBOIUTH TPUMEPHI.

[IpakTHueckoe
3agaHue (peleHue
3a/1a4)

IIpumep pacuérHoi 3agaun (pa3aes «JIeKTPOCTATHKA»):

JBa Toueunsix 3apsana 1=+2 mxKn u q2=—4 MK HaxoasaTcst Ha paccTosi-
Huu =0,3 mr=0,3 M. Onpenienure cUiy UX B3aUMOJCHCTBUSI.
(Koappuyuenm k=9-109 H-m2/Kn2).

Pemenne:

| | 21070 %4 %1076
CornacHo 3akony Kynona F = k% =9%10%%x ——————— =9«

0.32
9 810”12 9 -11
107 * * =9x% 10° % 8,89 « 10 ~ (0,8

Otger: F= 0,8 H.
IIpumep kauecTBeHHOI 3aaa4u (pa3aes «OnTukay»):
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[Touemy npu mepexojie CBeTa U3 BO3yXa B BOAY YIOJI IPEIOMIICHUS
MEHbIIE yria najaeHus? Yto npon3ouaeT ¢ yriomM npesoMIICHUS, €CIIA CBET
OyzeT mepexoauTh U3 BOAbI B BO3AyX? OOBSICHUTE C TOUKH 3PEHUS 3aKOHOB
IIPEJIOMIICHUS.

O:xupaemblii orBer: CornacHo 3akony CHemyca, MpH Hepexoae B
ONTUYECKU OoJiee IUIOTHYIO cpefy (BoJa) yroJ IpeaoMIIeHUsl MEHbIIE yriia
nazaenus. [lpu oOpatHoM nepexoie — HA0OOPOT, YroJI MPEIOMIICHHS O0JIbIIIe
yria NajeHus, U Npu JOCTHKEHUM MPEAEIbHOIO yIjla HACTYNaeT MOJIHOEe
BHYTPEHHEE OTPaKEHHUE.

IIpumep nadGoparopHoii padoThl (pa3aes «JJIEKTPOAUHAMUKAY):
Tema: Usmepenue 3/[C u énympenne2o conpomueieHus UCmoYHuUKa moxa.
OO0opyaoBaHMe: HCTOUHUK [TOCTOSHHOTO TOKA, BOJILTMETP, aMIIEpMETD,
peocTaT, K04, COEUHUTENIbHBIE IPOBOJA.

3aganue:

Cobepute 11€1b, COCTOSILYIO U3 HCTOYHUKA, PEOCTaTa, aMIIEpMETpa U
KJItoya. BoapTMETp MOIKITIOUUTE MapaIeIbHO UCTOYHHKY.

[Ipy pa3oOMKHYTOM KJIHOYE U3MEPHTE HANPSIKEHUE Ha IIOJIFOCAX NCTOYHUKA

Ha6§£§$¥£}laﬂ (at0o DJIC E).
3aMKHUTE KJTFOY U TIPU PA3IMYHBIX TIOJIOKEHUSIX PEOCTaTa H3MEPhTE CHITY
Toka | 1 HanpspbkeHue Ha ucrounuke U.
[Moctpotite rpaduk 3aBucumoctu U(l).
ITo rpaduky onpenenute BHyTpeHHEE COMPOTUBIICHHE I' (KaK TAHT€HC yriia
HaKJIOHA) ¥ TIpoBepbTe 3aKoH Oma s nonHow uenu: E = U + Ir.
CremaiiTe BBIBO/I.
Odopmiienue: oTYET COACPKUT 11€b, OOOPYHOBAHHE, CXEMY, TaOIHILY
u3MepeHuil, rpaduk, pacuéThl U BHIBO/L.
IIpumep BapuaHTa KOHTPOJbHOI padoThl mo pa3neny «KoJsedanus u
BOJIHBD):
Yactb A (TecThbl) — S 3agaHuii ¢ BLIDOPOM OTBeTA.
[Ipumep: Ilepuoo konebanuli Mamemamuiecko20 MasmMHUKa 3a6UCUM
om (BapuaHTBI: MACCHI, JJIMHBI HUTH, AMIUTATY/IbI, MATEPHU-
ana).
Yacrts b (3agauun) — 3 3agauu.

KonTponbHas i

pabota [Ipumep: I py3 Ha npysicune cosepuiaem 2apmonuyecKue KoieoaHus ¢ am-

naumyoou 5 cm u yacmomotu 2 I'y. 3anuwume ypasnenue Koieoanuil u
onpeoenume MAKCUMAIbHYIO CKOPOCMb 2pY3d.

Yacrte B (pa3sépuyTslii Bonipoc) — 1 Bonpoc.

[Ipumep: Ob6vacuume aenrenue pezonanca. Ilpuseoume npumepsi nonre3Ho2o
U 8pEOH020 NPOsBNIeHUs Pe30OHAHCA 8 MeXHUKe U Obimy.

Kputepuu: 3a kaxxayro 4acTb HAUHCISAIOTCA OalyIbl, 3aTE€M BBICTABIISETCS
OLICHKA.

Ketic-3amaua

IIpumep kelica (cnenuaibHOCTh «FOpHCHIpyIeHIHD?):

Curyauus: B npousBojactse cyna Haxoautcs aeno o JTII, mpousomien-
IIeM Ha MOKpO# topore. BoauTenb aBTOMOOMIIS yTBEP)KIA€ET, UTO JBH-
rajicsi Co CKOpOCThI0 He 6osee 50 KM/4 1 Hayaa SKCTPEHHOE TOPMOKEHNE
3a 30 METpOB /10 MELIeX0IHOT0 Nepexoa, HO He cMoT M30exaTh Hae3/1a Ha
Teniexo/1a, KOTOpbIid BHE3aIHO BhIOEXKAJ Ha IOpOTy. DKCIEpTHU3a yCTaHo-
BWJIA, YTO JUIMHA TOPMO3HOTO IMyTH cocTaBmia 28 metpos. Koaddunment
CIITIIICHUS IIIMH C MOKpPBIM acdansrom — 0,4.

3aganme:
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Hcnonb3ys 3aKk0HBI MEXAHUKH (KHHEMATHKa PABHOYCKOPEHHOTO JIBHKE-
HUs, BTOpoii 3akoH HploTOHA, cuia TpeHus ), onpeaennute GakTHYeCcKyIo
CKOPOCTh aBTOMOOMJIS B MOMEHT Hadaja TOPMOKCHHSI.

CpaBHHTE MOJTYYEHHYIO CKOPOCTh C 3asBJIeHHOMN BoauTeneM (50 km/4).
[IpeBbIian a1 BOAUTENb CKOPOCTHOU PEXUM?

Paccunraiite BpeMs ¢ MOMEHTa Hayajia TOPMOKEHHUS 10 OCTAHOBKU. Y CIIel
OBl BOJIUTENIh OCTAHOBHUTHCS JI0 TIEHIEXOIHOTO TepeXoia, eCiii Obl OH HaYall
TopMoxeHue 3a 30 m?

[ToaroroBbTe 3aKitOUeHUE IKCTIEpTa-PU3UKA IS Cy/1a, B KOTOPOM: OTIH-
muTe GU3NIEeCKy0 MOIEIb ABHKEHUS aBTOMOOWIIS; IPUBEAUTE BCE pac-
YETHI C MOSICHEHUSAMU; CPOPMYITUPYHUTE BBIBOJ] O TOM, COOTBETCTBYET JIH
3asiBJICHHAsl BOJAUTEIIEM CKOPOCTh JEHCTBUTENLHOCTU U MOTJIO JIU OBITH
npenorBpameno JTII.

VYkaxuTe, Kakue MOrpelurHoCTH MOTYT MOBJIMATH Ha TOYHOCTh pacuéra (co-
CTOSIHUE JIOPOTH, U3HOC IINH, PEAKIIUS BOJAUTENSA) U KaK OHU MOT'YT U3Me-
HUTb BBIBOJIbI SKCIIEPTU3BL.

[enosas urpa

IIpumep nesnosoii urpsl (pasaea «lOpucnpysenuus»):

Tema: «Cyoebuvie cnywanus no deny o Hapyuwenuyu nameHmHo20 3aKOHO-
oamenbcmeay

Pouu: cynps, ucren (mpeacraBuTeNb KOMIIAHUM-Pa3pab0TUNKa), OTBETUMK
(mpencTaBUTEIh KOMIAHUHU-HAPYIITUTES ), IKCTIEPT-(PHU3HK (CO CTOPOHBI
UCTLA), SKCIEPT-PU3UK (CO CTOPOHBI OTBETUHMKA), TATEHTHBII TOBEpEeH-
HBIH, MPUCSKHBIE 3acenaTenu (3—5 4enoBek).

Cuenapmii: Komnanus «/IHHOBallMOHHBIE TEXHOJIOTUW TIOJjalla UCK Ha
KOMITaHUIO «DHEPTUsi+» 3a HapyllIeHUe NMaTeHTa Ha n3ooperenne — «Cro-
co6 nossienus KITJI terioBoro apurarensi». Mcerer yrBepxaaer, 4ro oT-
BETYMK UCIOJb3YET 3allaTEHTOBAHHYIO CXEMY PEKyIepaliu Teria, YTo
no3BosrsieT goctuub K111 65%0, uto, 110 MHEHHIO HCTIIA, HEBO3MOXKHO 0€3
HCII0JIb30BAaHUS €r0 3allaTEHTOBAHHOM TexHOoJoruu. OTBETUUK 3asIBIISIET,
yro ero asuratens uMmeeT KITJ[ 62% u pazpaboraH caMoCTOSTENbHO.
3agaHus 1J151 Y4aCTHUKOB:

IkcnepT-Gu3nK (MCTen) — MPEACTABIAET PaCYET MAKCUMAIIBHO BO3MOXK-
Horo KIIJ[ rermoBoro asurareins Ha ocHOBE IuKJIa KapHo 11 3a1aHHBIX
Temneparyp HarpeBareis U xonoaunabHuka (T1=600 K, T2=300 KT1
=600K, T2=300K). [Joka3biBaet, uto KII/] 65% npoTuBOpednT BTOpOMY
3aKOHY TEPMOJIMHAMUKH U, CJIEJOBATEIbHO, N300pEeTEHNE OTBETUHMKA HE
MOJKET CYIECTBOBATh 0€3 MCMOIb30BaHUS 3aIaTEHTOBAHHON TEXHOJIOTHH.
IkcnepT-Gu3UK (0TBETYUK) — OCIIAPUBACT BBIBOJIBI, YTBEPXKAasl, UTO B
peabHBIX TEIUIOBBIX MAIIMHAX MOTYT MCIIOJIb30BaThCsI HETPAIUIIMOHHbIE
TEPMOJUHAMHUYECKHE LIUKIIbI UM KOMOWHUPOBAHHBIE CXEMBI, TIO3BOJISIO-
1I1e IpUOIM3UTHCS K TeopeTuueckoMy npeaeny. [IpuBoaut KoHTppacu&Th
U CChUIAeTCs Ha TPaHUIbl IPUMEHUMOCTH MOJIENIN UAE€aJIbHOrO LIUKIIA
Kapmno.

IlaTeHTHBII MOBEePEHHBII — aHATU3UPYET, HACKOJIBKO u3nuecKkoe 000c-
HOBAHHUE MCTIA COOTBETCTBYET MaTEHTHOMY 3aKOHOAATENbCTBY (IIPOMBIIII-
JIeHHAasi IPUMEHUMOCTb, HOBU3HA, COOTBETCTBUE 3aKOHAM (DU3HKH).

Cyabs — Ben€T 3aceanue, 3a1a€T yTOUHSIOINE BOIPOCHI CTOPOHAM U
JKCIIEpPTaM, OLICHUBAET JJOCTOBEPHOCTh MPECTABIEHHBIX (PU3NUYECKUX pac-
4ETOB.

IIpucsizkHble — BBICIYIIMBAIOT API'YMEHTHI U BBIHOCSIT BEPIUKT.
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Hror: Pemenue cyna, oOCHOBaHHOE HA (PU3UYECKOI U TPABOBOM apryMeH-
TalUN.

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

®opmMoil MPOMEXYTOUHOH aTTecTalK 110 JUCLUIUIMHE SBIISETCS 3a4eT ¢ OLIeHKOH B 1 ce-
MmecTpe. 3a4€T IpoBOIUTCS B ycTHOU (popMme. CTyneHTaM IpeyiaraeTcsi OTBETUTh Ha 2 BOIIpOca.
[TepeueHp BONPOCOB Ui U3YUYEHUSI U ITOATOTOBKU K 3a4€Ty IIPUBEAECH HUXKE:
Pa3nes 1. ®u3nka u HayYHOE IO3HAHHME
Yro n3ydaer puszmka? OnuiinTe OCHOBHBIE 3Tallbl HAYYHOTO METO/1a 03HaHUs (HaOIr01eHue, IT'1-
110T€3a, SKCIIEPUMEHT, TEOPHS).
KakoBa pons moaenupoBanus B ¢pusuke? IlpuBeanre npumepsl GU3NIECKUX MOACTICH.
Uro Takoe GpU3NUECKUil 3aKOH U YEM OH OTJIMYaeTCs OT Teopuu? UTo 03HAUaeT «IpaHuUllbl IpUMe-
HUMOCTH» 3aKOHa?
Pa3zgen 2. Mexanuka
Cdopmynupyiite npuHImn oTHOcuTenbHOCTH [ anuies. [IpuBeaure npuMepsl OTHOCUTEIBHOCTH
JIBUKECHUSI.
Jaiite onpeneneHust CKOpocTH (cpeiHell ¥ MTHOBEHHOH ), yCKOpeHUs. 3aluIINTe KHHEMAaTHYeCK1e
YpaBHEHMsI pABHOMEPHOTO U PABHOYCKOPEHHOTO JIBUKECHUS.
Onumure ABMKEHUE TeNa [0 OKPYKHOCTHU: YTO TAKOE YIJIOBasi U JIMHEHAasi CKOPOCThb, IEPUOJ, Ya-
CTOTa, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE?
Cdopmynupyiite 3akonsl HptoToHa. B yeM 3akitogaeTcst NpUHLIKI CYHEpHO3UIUN CHIT?
3aKOH BCEMUPHOTO TAroTeHus. Kak paccunThiBaeTcs CUla TSYKECTH U IepBasi KOCMUUYECKask CKO-
pocTh?
Onumure Npupoay CUJl YIPYrocTu (3akoH ['yka) u cui TpeHus (Cyxoe TpeHUE, TPEHHUE MTOKOs U
CKOJIbXKEHU).
Chopmynupyiite yciaoBusi paBHOBECHS TBEPAOTo Tejaa (MOMEHT CHUJIbI, IIJICUO CHIIBI).
Uro Takoe ummnyibc Tena? CopmMyaupyiTe 3aK0H COXpaHEHUsI UMITYyJIbca U 0OBSICHUTE Ha €ro Oc-
HOBE PEaKTUBHOE JIBUJKEHUE.
3anumure TeopeMy 0 KUHeTHUeCKoi sHepruu. [laiite onpenenenue noTeHMaIbHON SHEPTUH (115
HPYKUHBI U TeJIa B MOJIE TSHXKECTU 3EMIIN).
ChopmynupyiiTe 3aK0H COXpaHEHHS] MEXaHUYECKON sHeprun. [Ipu kakoM yCI0BUM OH BBIMOJIHS-
ercsa? Yem OTIMYAIOTCS yIPYTHE U HEYIPYTUe CTOJIKHOBEHUS?
Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Ocnosnble nonoxxenuss MKT. Macca u pazmeps! Mosiekyi. ITocrosinHas ABoraapo.
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Mopnenb nneansHoro raza. OcHoBHoe ypaBHeHne MKT (cBsI3b aBiieHUs CO CpeTHEH KHHETHYECKON
SHEpPruei).
AbcomoTHas TemnepaTtypa. YpaBHenue Menneneesa-Knaneiipona. ['a3oBbie 3aK0HBI (M3011pO-
IIECCHI).
BHyTpeHnHsis sHeprus u crnocoOsl ee u3MeHeHus (padbora u tersora). [IepBelii 3aK0H TepMoHA-
MUKH.
[Mpunnun neiictBus terioBeix MamuH. Yro takoe KII/[? B uem cyts nukia Kapuo u BToporo 3a-
KOHA TepMOJIMHAMUKU?
UYto Takoe BIaXXHOCTh Bo3AyXa (abcomtoTHas 1 oTHOCUTENbHAsA)? OT yero 3aBUCUT TemIiepaTypa
KUIIEHUS?
OnumuTe CTpOCHNE KPUCTAUTMYECKUX U aMOp(dHBIX Tel. UTo Takoe aHM30Tponus? Y aenbHas Tern-
JI0Ta TUIaBIICHUS U TApOOOPa30BaAHMUS.
Pa3znea 4. diekTpoauHaMuKa
3axoH Kynona. HanpsixeHHOCTB asiekTpocTatudeckoro nosis. [IpuHuun cynepno3uiuu noyieu.
Pabora cun anexTpocrarnueckoro nois. [loTeHnuan u pa3HOCTh MOTEHIUAIOB.
OnekTpoeMkocTh. Konnencatop. DHeprus 3apssKeHHOT0 KOHEHCATOPa.
YcioBus CyleCTBOBaHMS 3JIEKTPHUUECKOTo Toka. 3akoH OMa i yyacTKa HEnH U JUIsl TOJHON
LEMH.
[TocnenoBarenbHOE U MapauIeIbHOE COSIMHEHUE MPOBOAHUKOB. 3akoH Jlxkoynsi-Jlenna.
[Tpupona seKTpudYeckoro Toka B MeTalliax, HOJyIPOBOJHUKAX, IEKTPOIUTAX U razax. UYTo Takoe
p-n-nepexon?
Marunutnoe nosnie. OnsiT Dpcrena. Cuna Ammepa u cuia JlopeHia: Moayib U HarpaBeHUE.
SBnenue sanekTpomMaruuTHOM nHAYKIMK. 3akoH Papanes. [Ipasuno Jlenua.
YTo Takoe MHAYKTUBHOCTH? SIBI€HHE CAMOMHAYKIIMU. DHEPTrUsi MATHUTHOTO TOJIS.
Paspnen 5. Kosiebanus u BosHbl. OnTuka
["apmoHnueckue konebaHus (aMIIUTYa, IEPUOJ], YacToTa, Ga3a). [IpyKuHHBIN 1 MaTeMaTUYECKUI
MasITHUKHU.
Konebatenbublit koHTYp. CBOOOIHBIE ANeKTpOMarHuTHeIe Konebanus. opmyna TomcoHa.
[lepemennsbIit TOK. YTO Takoe AEHCTBYIOLIEE 3HAUCHUE HAIIPSKEHU U cuJilbl Toka? HazHaueHnue
Tpanchopmaropa.
Bunibr Mexanndeckux BOJIH (ITPOI0JIbHBIC U TToTIepeuHble). CKOPOCTh U JUTHHA BOJIHEI.
CaoiicTBa 3JIeKTpOMarHuTHbIX BOJH. [1Ikana snekTpoMarHuTHeIX u3nydeHud. [Ipuniune: paguo-

CBs3H.
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35. 3aK0oHBI OTpaXKEHHS M MPEJIOMIICHHSI CBeTa. AOCOIIOTHBIN TIOKaszarelb npenomieHus. [lonHoe BHYT-
pEHHEE OTpaKeHHUE.
36. [Toctpoenne n3obpaxkeHuit B TOHKUX JuH3aX. Dopmysa ToHKON IMH3bL. OnTHYECKast ChiIa.
37. Uto Takoe aucnepcus cBeTa, nHTepdepeHnus u nudpaknusa? Y ciaoBrue MaKCUMYMOB TS Tu(pak-
IUOHHOM PEIIETKHU.
Paznen 6. CnenuanbHasi TeOPHsi OTHOCUTEILHOCTH
38. Tlocrynater CTO (DiiHmTeitna). OTHOCUTENEHOCTh OJTHOBPEMEHHOCTH.
39. Kak u3MeHsoTCs [UIMHA U BpeMsl B peISITUBUCTCKON MexaHHuKe? B3anMocCBs3b Macchl U SHEPTHU
(E = mc?)
Paszpnen 7. KBanToBas pusuka
40. ®otonbl. Popmyina [Inanka. DHeprust 1 UMIyIIbC GOTOHA.
41. SIBnenue dporoaddekra. OnbiTel CTONETOBA. YpaBHEeHUE DiHIITEHHA. UTO Takoe «KpacHas rpa-
HULIa»?
42. Tloctrynatsl bopa. M3myueHne u MOToMIeHHEe CBETa aTOMaMH.
43. KopmyckynspHO-BOIHOBOI nyanu3m. Bonnsl ge bpoitns.
44. CocTaB aTOMHOTO s/ipa (HYKJIOHBI). DHEPTUs CBSA3H U Je(PEKT MaCCHI.
45. PannoakTUBHOCTH: anbda-, 0eTa- 1 raMMa-u3aydyeHus. 3aKOH PaJIMOaKTUBHOTO pacraja.
46. Snepubie peakuuu (neneHue u cuaTe3). [IpuHIMI paboThI AIEPHOTO PEeaKTOpA.
Paznen 8. Acrponomust
47. CoctaB ConHEYHON CUCTEMbI. XapaKTEepPUCTHKA IJIaHET 36MHON TPYIIIbI U MJIaHET-TUTAHTOB.
48. Victounuk sHeprun 38e371. OCHOBHBIC XapaKTePUCTUKHU 3Be3]1 (Macca, CBETUMOCTh, TEMIIEpaTypa).
49. YUro takoe ["anmaktuka? Hama ["anaktuka (Mieunsiii [TyTs). TUmsl ranakTuk.

50. Paciiupenne Beenennoii. 3akon Xa66ma. Teopus bonbiioro B3psiBa.

4  Mertoanyeckue yKa3aHus i 00y4arOLMXCs 110 OCBOCHUIO THCIUTINHBI
[Ipucrynas k usyuenuto qucuumminael COO.01.06 @usnka, CTyAEHT JOIKEH O3HAKOMHUTHCS

c cozaepkaHueM JaHHOM PaGoueil yueOHOIl mporpamMmbl AUCHUIUIMHBI, YTOOBI UMETh YETKOE
npejcTaBiIeHue O CBoei padoTe.

N3y4eHne TUCIUIUIMHBI OCYILIECTBIISIETCS. HA OCHOBE BBIIAHHBIX IIPENO1aBaTEIEM PEKOMEHAAINN
IO BBIMIOJIHEHUIO BCEX 3a/1aHUH, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM U ITPOrPaMMOii.

B nepByro ouepenbr HEOOXOAUMO YACHUTH II€NIb M 3a/la4l M3Y4aeMOMN IUCHUIUIMHBI, OLIEHUTH
00BEM MaTepHaia, OTBEEHHOTO [l CAMOCTOSTENIbHOW PabOThI CTY/IEHTOB, TOA00paTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JIUTEPATypy, a TakXKe BBIABUTH HambOoyiee BaXKHbIE MPOOJIEMbI, CTOSIIUE MO

BOIPOCaM U3y4aeMOMN AUCUUTUINHBI.
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BrimonHenune 3aaHuil OCyIIECTBIISETCS B COOTBETCTBUU C Y4E€OHBIM IUIAHOM U MPOTPaMMOM.
OHU  JOMKHBI  BBINOJHATBHCS ~ COTJIACHO ~ METOJMYECKUM  PEKOMEHJAIUsM,  BbIJIAHHBIM
Mpeno/iaBaTesieM, U MPEICTABIATHCS B YCTAHOBIICHHBIE UM CPOKH.
[Tpu n3yueHuu MepBOUCTOUHUKOB 1I€JIECO00PA3HO 3aKOHCIIEKTUPOBATh TOT MaTepuai, KOTOPBIN
HE co00IIaNcs CTyIeHTaM Ha JICKLIUAX.
Ha 3aHsaTHSX JTEKIMOHHOTO M MPAKTUYECKOTO XapakTepa CTyACHTaM s paboTel TpeOyercs

TeTpaab IS 3alMCH JICKIIUHI U 3aJaHu.

5 YueOHasi suTeparypa u pecypcbl MH(POPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON CceTH
«HHTepHEeT»

OcHoBHas1 JIuTepaTypa:
1. [Tunckuit, A. A. @usuka : yuebnuk / A.A. Iunckuit, I'.YO. I'pakoBckuii ; mog o6m. pen. FO.H.
Huxa, H.C. IlypermeBoit. — 4-e uzf., ucnp. — Mocksa : @OPYM : UHOPA-M, 2026. — 560 c.
— (Cpennee mpodeccnonaibHoe oopazoBanue). - ISBN 978-5-00091-739-8. - Teker :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/2143938. — Pexxum noctyna: mo
MOJIITUCKE.
2. ®uzuka: 0a30BbIi YpOBEHb: MPAKTUKYM I10 pEUICHHIO 3a7au : yuyeOHoe mocobue, paspaboTaHHOE
B KOMIUIEKTE ¢ y4eOHUKOM Il 00pa30BaTebHBIX OpPraHU3alui, peaTu3yIoIuX 00pa3oBaTeIbHbIC
nporpaMMebl cpeaHero npodeccruonansHoro oopasosanus / H. C. [lypeimesa, H. E. Baxxeesckas, 1.
A. Ucaes, B. M. Hapyrun. — 2-e uzn. — Mocksa : [Ipocsemenue, 2025. — 240 c. — ISBN 978-
5-09-124947-7. — TexkcT : 27€KTPOHHBIN // DNEKTPOHHBIN pecypc LuppoBoil 00pa3oBaTEIbHOM
cpenst CITIO PROFobGpazoBanue : [caiit]. — URL: https://profspo.ru/books/149039 (nara
obpamienus: 04.08.2026). — PexxuM gocTyma: i aBTOPU3HP. MMOJIb30BaTENCH
3. Tapacos, O. M. ®u3uka: nabopaTopHble padOThI ¢ BONPOCAMH U 33JJaHUAMU : yueOHOe mocodue /
O.M. TapacoB. — 2-e u3za., uctp. u gon. — Mocksa : POPYM : UHOPA-M, 2024. — 97 ¢c. —
(Cpennee mpodeccronanbHoe oopazoranue). - ISBN 978-5-00091-472-4. - Tekct : 2IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2192597). — Pexxum nocTyna: mo moAmucKe.

JlonmoJiHUTeIbHASA JINTEpaTypa:
1. Imutpuena, E. V. ®usuka B npumMepax u 3agadax : yuedHoe nocodue / E. W. [Imutpuena, JI. /1.
Hesnera, JI. JI. Koctrouenko. - 2-e 3., mepepad. u gorm. - Mocksa : ®OPYM : UTHOPA-M, 2021. -
512 c. - (Ilpodeccuonansroe obpazopanue). - ISBN 978-5-91134-712-3. - TekcT : 37EKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1138798.

2. CaoemxkkoB, O. A. ®usuka: npaktukym B Excel : yueObnoe mocobue / O.A. Casmxkos, H.IT.
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MaritaeB. — Mocksa : UTHOPA-M, 2024. — 274 ¢. — (Cpennee npodeccruoHaabHOEe 00pa3oBaHue).
— DOI 10.12737/1014621. - ISBN 978-5-16-015002-4. - Tekctr : snektpoHHbii. - URL:
https://znanium.ru/catalog/product/2048137. — Pexxum gocTyma: mo mojarnuckKe.

6 MarepuajibHO-TeXHH4YecKasi 0a3a, MH(OPMAIMOHHbIE TEXHOJOTHH, NMPOrPaMMHOe
o0ecrneyeHue U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Peanu3zaums 1ucuumiInHbl TpedyeT HAJTUYUS KaOUHeTa.

CHGHI/IaHI/IBI/IpOBaHHaﬂ MeOenb U CHCTEMBI XpaHCHUA:

JI0CKa 3-X 3JIeMeHTHas, KOMOMHUPOBAHHAs JUIsl TUChbMa MEJIOM/MapKepoM;
— CTOJ C SIIIMKAMU JJIs1 XpaHEHUs1/TyMOOi;

— Kpecio 0pHCHOE;

— mKad Uit XpaHeHHUs y4eOHBIX TTOCOOHIA;

— J0cKa MpoOKOBasi/I0CKa MarHUTHO-MapKepHas;

— CTOJI YYEHUYECKHUH;

— CTYJl yUEHUUYECKUH;

TymOa A TabauI Mo AOCKy/mKad 17 XpaHeHHsl TaOJIUIl U TUIaKaToB/cucTeMa
XpaHEeHHs TaOJIUII U TIJIaKaTOB.

TexHu4ueckune cpeacTBa:

— HHTEPAKTUBHAS JIOCKA (C MMOTOJOYHBIM ITPOSKTOPOM C YIBTPAKOPOTKHM (DOKYCOM C
KpEIUIeHHEM B KOMIUIEKTe, TPOrpaMMHOe 0OecTieueHNe )/ MHTepaKTUBHAS TaHelb (IporpaMMHOe
obecrieueHrne B KOMIUICKTE);

— ceTeBoil puIIbT;

— MHOroyHKIIMOHAJIBLHOE YCTPOUCTBO/TIPUHTED;

— MepCOHATBHBIA KOMIBIOTED ¢ iepudepueit/HoyTOyK (JIMIIEH3MOHHOE MPOTPAMMHOE
o0ecrneveHne u CUCcTeMa 3allluThl OT BPEAOHOCHON HH(pOpMAIUH);

— HayIIHUKH C MUKPO(QOHOM;

— JUHAMUKU JJI1 TPOMKOTO BOCTIPOU3BEACHHUS.

DNEeKTPOHHBIE CPENICTBA OOyUCHUS:

— DJICKTPOHHBIC 00pa30BaTeIIbHBIC PECYPCHI/MHTEPAKTUBHBIC CPEJICTBA O0OyUCHUSI.

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



