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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YyebHuas gucuuninuHa «Ousuka» sABNsIETCS 00s3aTeIbHON 4acThio 0011eo0pa30BaTE/IbLHOTO IUKIIA
OCHOBHO¥M 00pa30BaTenbHOM mporpaMMmel B cooTBeTcTBuU ¢ ®T'OC mo cmeruanbrocTH 43.02.16 «Typusm u
TOCTEIIPUUMCTBO>.

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
nearensHocTH OI'OC 1o cnemumansaOCTH 43.02.16 «Typr3M U TOCTEIPUUMCTBO>.

1.2 IIenp U njIaHUpPyeMble pPe3yjJbTaThbl OCBOE€HHMsI THCHUIIJIMHBI, COOTHECEHHEIE C
IUTaHHPYeMBIMH pe3y/JIbTaTaMHd OCBOEHHsI 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe IUCUUILIMHE HallpaB/ieHO Ha (OpMUPOBaHUE:

OK 1 BriOupaTh criocoOBI perienust 3agay mpodeccuoHanbHOM NesTeTbHOCTH IPUMEHUTENTBHO K PA3IMYHBIM
KOHTEKCTaM

JIuuHoCcmHble pe3y1ibmambi: TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTENIBHOCTY U CaMOOIIPeeNIeHUI;
Hanuure MOTHBALUY K 00yUeHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3y1bmamul: 0OCBOEHHEIE 00YYaOIINMUCST MEKIIPEOMETHEIE TIOHSITHS U YHIUBEPCAJIbHEIE
yueOHEIE [eNCTBUS (DETYNISITUBHEIE, T03HABATENIbHbIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJTbHOMY IIJIAHWPOBAHUIO U OCYLIECTBIIEHUIO YIeOHOU NesATETbHOCTH, OPTaHU3aluu
y4e0HOTr0 COTPYIHUYECTBA C TeJarorniecKuMy pabOTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHUIO B TOCTPOEHUN
WHIUBUYaIbHON 00pa30BaTeIbHON TPAEKTOPUU

ITpeOmemHule pe3ysbmambl: cGOPMUPOBAHHOCTE ITIOHUMAHUS PONTK GU3UKYU B SKOHOMUYECKOH,
TEXHOJIOTMYeCKOM, COI[MaNIbHOU U 3TUYeCKO! chepax mesdTellbHOCTH YejloBeKa; pOiiu U MecTa GU3NKYU B
COBpEMEHHO! Hay4YHOU KapTHHE MHUpa

cbOpMHUPOBaHHOCTH CUCTEME 3HAHUH 0 GU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPUSX, NeUCTBYIOIINX Ha
VPOBHSIX MUKPOMHKPA, MaKpOMUpa U MeraMupa; IpenCcTaBleHu 0 CTPYKTYpe I0CTPoeHus HrU3ndecKoi
TEOpUU

chOpMUPOBAHHOCTh YMEHUS pa3findaTh YCIOBUS IPUMEHUMOCTH MOfeiell GU3nUeCKUx Tell U IPOLeCCOB
(s1BEHUI)

c(hOpPMHUPOBAaHHOCTh YMEHUN IPUMEHATH 3aKOHE! KJIaCCUUeCKON MeXaHUKU, MOJIEKYIIPHOM GU3NKYU U
TEPMONVHAMUKHY, 37IeKTPONUHAMUKY, KBAHTOBOM GU3UKY IJ1s aHaIu3a U 00bICHEHUS SBIEHUN MUKPOMMUPA,
MaKpOMUpa ¥ MeraMupa, pa3nudaTh YCIOBUS IPUMEHNMOCTH (U3NIeCKUX 3aKOHOB, TIOHUMATh BCEOOIIN
xapakTep pyHOaMeHTaIbHEIX 3aKOHOB

OK 2 Hcmonb30BaTh COBpEMEHHEIE CPEACTBA IIOUCKA, aHaIn3a ¥ UHTePIpeTalui HHPOpMaLuu 1
rHGOPMalMOHHEIE TEXHOJIOTUY [IJI BHIIOTHEHUS 3afad IPoheCcCUOHaIbHON NeATeIbHOCTI

JIuyHocmHble pe3ybmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIPeNeNIeHUIO;
Haju4yre MOTUBALUY K 00YUEeHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOMIUMUCS MeXIpeaMeTHbIe TOHATUS U YHUBEPCaJIbHEE
yueOHEIe IeCTBUS (PeryIsiTUBHEE, I03HaBaTeIbHbIe, KOMMYHUKATHBHEIE)

CIOCOGHOCTP UX UCIOJIb30BAHUS B IO3HABATEIIFHON U COLMAILHOM TPAKTHUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIIEHUIO YIeOHO! JesTeTbHOCTY, OPTaHUu3aluu
y4e0HOr0 COTPYIHUYECTBA C TeJarornieCKuMy pabOTHUKAMHU ¥ CBEPCTHUKAMH, K YYACTHUIO B TOCTPOEHUHN
WHIUBUNYAIbHOU 00pa30BaTEIbHON TPAEKTOPUU

ITpeOmMemHble pe3y1bmambl: OCBOEHHEIE 00YYAIOUMMUCS MEXKIIPEeIMETHEIE TIOHSATUS U YHUBEPCAIbHEIE
yueOHEIe [eCTBUS (PEryIsiTUBHEE, I03HABATEIbHLIE, KOMMYHUKATUBHEIE)

CIIOCOOHOCTDH UX UCII0/Ib30BAHUS B I03HABATENILHON U COIUANIbHOM IPaKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY ILJIaHUPOBAHUIO U OCYLIECTBIIEHUI0 YieOHOU NesTeIbHOCTH, OpraHu3aluu
y4eOHOT0 COTPYIHUYECTBA C TeJarorn4ecKiuMy PAOOTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHIO B TOCTPOEHUN
WHOVBUAYabHOM 00pa30BaTEIbHON TPAEKTOPUH

OK 3 II;aHMpPOBaTh U PEATU30BEIBATH COOCTBEHHOE MPOGECCHOHATBHOE ¥ INYHOCTHOE PA3BUTHE,
IpeOIpPUHUMATEILCKYIO JeaTeIbHOCTh B IpodeccuoHanbHou cdepe, UCIOIH30BaTh 3HAHUS 110 GUHAHCOBOU
TPAMOTHOCTY B PA3/IMYHBIX KU3HEHHBIX CUTyalusIxX

JIuyHocmHble pe3ynbmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOONIPeNeNIeHUIO;



HaJIM4re MOTHBALUY K 00YUEeHUIO ¥ INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIBEPCAJIbHEIE
yueOHEIe [eCTBUS (PEryIsiTUBHEE, I03HABATEIbHLIE, KOMMYHUKATHUBHEIE)

CITOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTHKE;

OBJIafieHNe HaBBIKAMHU y4eOHO-UCCIIeIOBaTETbCKOM, ITPOEKTHON U COLMANIbHOM AesTeTbHOCTH

ITpeOmemHvle pe3ysbmambl: CHOPMUPOBAHHOCTL YMEHUIT UCCIeN0BaTh U aHATM3UPOBATh Pa3HOOOpa3HEIEe
¢u3nyeckKue SBIEHUS U CBONCTBA 0OBEKTOB, TPOBOJUTH CAMOCTOSITENIbHEIE UCCIIENOBAHUS B PEabHBIX U
71a00PATOPHBIX YCIOBUSX, YUTATh U aHAJIM3UPOBATh XaPaKTEPHUCTHUKY TPUOOPOB U YCTPOUCTB, OOBSICHATD
IPUHLUIE UX PabOTH

chopMUPOBAHHOCTL YMEHUS pellaTh PacyeTHHIE 3aladtl C IBHO 3alaHHOU U HEIBHO 3a0aHHOU QUu3ndecKoun
MOJETIBI0

OK 4 3¢dhexTHBHO B3aUMOIEHCTBOBATE U Pab0OTaTh B KONJIEKTHUBE U KOMaH[e

JIuyHoCMHble pe3yabmambl: Hanu4ue MOTHBALUK K 00YYEHHUI0 ¥ IMYHOCTHOMY Pa3BUTHIO;
IleJieHanpaBleHHOe Pa3BUTHe BHYTPEHHEH TO3ULNUY IMYHOCTHA Ha OCHOBE [yXOBHO-HPABCTBEHHBIX [EHHOCTEN
HaponoB Poccutickoit ®epmepaiu, KCTOPUUECKUX U HAallMOHAILHO-KYIbTYPHEIX TPaAULKl, GOpMUpPOBaHIE
CHCTEMBI 3HaUMMEIX IIeHHOCTHO-CMEBICIOBBIX YCTAHOBOK, RHTUKOPPYILXOHHOTO0 MUPOBO33PEHNUS,
IIPABOCO3HAHUS, SKOJIOTUYECKOHN KYJIbTYPHI, CIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH XKU3HEHHEIE TIJIAHEI
MemanpedmemHble pe3y1bmambl: TOTOBHOCTh K CAMOCTOSTEIBHOMY IIJIAHUPOBAHUIO U OCYIIECTBIEHUIO
y4eOHO! [esaTeIbHOCTH, OPTaHU3aluy Y4ebHOr0 COTPYIHUYECTBA C Iefarori4ecKUMU paboTHUKaMU 1
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOESHUY MHAUBUAYATbHOW 00pa30BaTEIbHON TPAEKTOPUH;

OBJIafieHNe HaBBIKAMHU y4eOHO-MCCIIeIOBaTETLCKOM, ITPOEKTHON U COLMANIbHOM AesTeTbHOCTH

ITpeOmemHvle pe3ysbmambl: CHOPMUPOBAHHOCTL YMEHUS 00BSICHITH 0COOEHHOCTH IIPOTEKaHUS PUINIECKUX
SIBIIEHUU

OBJIafIeHVe OPTraHU3aIMOHHKIMY U TI03HABATEIPHBIMU YMEHUSIMU CAMOCTOSITEIFHOTO TPHOOPETEHNUST HOBHIX
3HAHUH B ITPOIIECCE BHIIIOJIHEHUS IPOEKTHRIX U y4e0HO-MCCIIeq0BATEIECKUX PAb0T, yMEHUIMH PaboTaTh B
TPYIIEe C BHIIOJTHEHUEM PA3JIMYHEIX COLUAJIBHEIX POJIEH, IJIAHUPOBATh PA00TY TPYIIIE], PAMOHATIEHO
pacupenenaTh AesTeIbHOCTh B HeCTaHapTHEIX CUTYAllUAX, afleKBaTHO OLIeHUBATh BKJIAT KaXkKa0ro U3
y4aCTHUKOB T'PYIIIIH B PellleHre paccMaTpuBaeMou mpo6ieMbl CGOPMUPOBAHHOCTL MOTUBALIMY K OyOyIIei
mpodeccroHanbHOM JesSTeTbHOCTH M0 CIIeIMaIbHOCTAM (PU3NKO-TEXHUYECKOT0 Mpodus

B pe3yibTaTe OCBOCHHUSI TUCIHHUIUITHHLI 00yYaIOUIUHECS B 001IeM 110 TUCHHUIUTHHE T0/IKEeH

JIN4YHOCTHBIE pe3yIbTaThl:

- TOTOBHOCTH K CaMOPa3BUTUIO, CAaMOCTOSATENBHOCTH ¥ CaMOOIIPefeIeHNI;

- HaJIMYHe MOTUBAIMY K 00YYEHHUIO ¥ IMYHOCTHOMY Pa3BUTHIO

- HaJIM4ye MOTUBALMY K 00YUEHHIO ¥ INYHOCTHOMY Pa3BUTHIO;

- lleJleHaIIpaBlleHHOEe pa3BUTHe BHYTPEHHEU NO3UILUU JINYHOCTH HA OCHOBE OYyXOBHO-HPABCTBEHHBIX
IeHHOCTe! HapopmoB Poccuiickou ®epepaluy, UCTOPUYECKUX U HAIMOHAIbHO-KYJIbTYPHEIX TPafgulLUi,
dbopMupOBaHUE CUCTEMBl 3HAYUMEX IL€HHOCTHO-CMBICJIOBHIX YCTAHOBOK, AHTUKOPPYIIMOHHOTO
MUPOBO33peHHUs, IPABOCO3HAHUSA, YKOJOTUYECKOH KYNIbTYpHl, CIIOCOOHOCTHU CTaBUTh I[€NM U CTPOUTH
JKYU3HEHHEIE IIJTaHbl

MertanpenMeTHbEIE PE3YTIbTATHL:

- OCBOEHHEIE 00YYAIOIIMMHUCS MeXNpPeOMeTHble MOHSATUS ¥ YHUBEpPCANbHEE y4eOHBIE HEeWCTBUS
(perynaTuBHEE, I03HaBaTENIbHEIE, KOMMYHUKATUBHEIE)

- CIIOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMANIbHOM MPAaKTUKE;

- TOTOBHOCTb K CaMOCTOSITEIbHOMY IJIAHMPOBAHUIO U OCYI[ECTBJIEHUI0 yueOHOU IesTeIbHOCTH,
opraHu3anuy y4eOHOro COTPyAHUYECTBa C NefarorudeCKUMu pabOTHUKAMU U CBEPCTHUKAMU, K y4acTHIO B
IIOCTPOEHUY UHIUBUYaNbHON 06pa30oBaTelbHON TPaeKTOPUI

- OBJIaZleHVEe HaBEIKAMU y4eOHO-UCCIIeN0BaTeIbCKOM, TPOEKTHOM U COIIMATTBHON IESITeIBHOCTH

- TOTOBHOCTH K CaMOCTOSTEIPHOMY ILIAHUDPOBAHUIO M OCYI[ECTBIEHUI0 y4eOHOU [esTeIhbHOCTH,
opraHu3anuy y4eOHOTO COTPYAHUYECTBa C NeJarorudeCKUMU PaOOTHUKAMHU U CBEPCTHUKAMHU, K yYaCTHIO B
IIOCTPOEHUY MHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHUHY;

[IpenmeTHEIE PE3YNIBTATHL:

- copPMUPOBAHHOCTh IIOHUMAHUS PONIU (PU3UKYU B 9KOHOMUYECKOU, TEXHOJIOTUYECKON, COIMANbHON U
3TUYeCKOil chepax IesTeNbHOCTY Yel0BeKa; PONIK U MecTa (pU3MKY B COBpPeMeHHOM Hay4YHO! KapTHHe MUpa

- cbopMUDPOBAHHOCTh CHUCTEMHl 3HaHUHM 0 QU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TeOpH:X,
OEeUCTBYIOIINX Ha YPOBHSX MUKPOMUpA, MaKpoOMHUpa U MeraMupa; IpencTaBleHu 0 CTPYKTYpe IIOCTPOEHUS
(hU3NIECKOMN TEOPUH

- cpOpMUPOBAHHOCTh YMEHUS Pa3iudaTh YCJIOBUS IPUMEHUMOCTHU Mopfejeld QU3UYECKUX Tel U



TIPOIIECCOB (SIBIEHUM)

- cOpMUPOBaHHOCTL YMEHUY IPUMEHSTh 3aKOHBI KJTACCUUECKOU MeXaHUKY, MOJIEKYISIPHOU (QU3UKU U
TePMOOWHAMUKH, NEKTPOOMHAMUKY, KBAaHTOBOU (QU3UKY IJIST aHaANW3a U 00bSICHEHUS SIBIEHUN MUKPOMUDPA,
MakKpoMHpa ¥ MeramMupa, pa3iaudaTh YCIOBUS TPUMEHUMOCTH HU3NIECKUX 3aKOHOB, MOHUMATh BCEOOIITUHI
XapakTep QyHIaMeHTalTbHEIX 3aKOHOB

- OCBOEHHBEIE 00YYAIOIIMMHUCST MeXMpeoMeTHble TOHSATUS ¥ YHUBEpPCalbHEE y4eOHbIE HeWCTBUS
(perynaTuBHBIE, I0O3HaBaTENbHEIE, KOMMYHUKATUBHEIE)

- CTIOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMAILHOM MPAKTHKE;

- TOTOBHOCTb K CaAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYIIECTBIIEHUI0 y4eOHOHU [esTEIbHOCTH,
opraHu3anuy y4e0HOr0 COTPYAHUYECTBA C NeNarorudeCKUMu pabOTHUKAMU U CBEPCTHUKAMHY, K y4aCTHIO B
TTOCTPOEHUY HHAWBUIYAIbHON 00pa30BaTebHON TPAEeKTOPUHU

- copMUPOBAHHOCTh YMEHUM UCCIEN0BATh U aHATU3UPOBATh Pa3H000pa3Hbe GU3NUECKUE SIBIICHUS U
CBOMCTBa 0O6BEKTOB, MTPOBOAUTH CAMOCTOSATENIbHBIE UCCIIEIOBAHUS B PEalbHEIX U JTa60PaTOPHBIX YCIOBUSAX,
YUTATh ¥ aHATM3UPOBATH XapaKTEPUCTUKY TPHUOOPOB U YCTPOUCTB, OOBSCHSITH MPUHIUIIE HX PAO0OTHI

- ¢hOpMUPOBAHHOCTL YMEHHUS pellaTh pacueTHHIE 3afjay¥ C SIBHO 3aflaHHON U HESIBHO 3aJaHHOU
(hbU3nIECKOUN MOJIEIIBIO

- cOPMHUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH MPOTEKAHUS HUINUECKUX SBJIEHUH

- OBJIafIeHNE OPTaHU3AIl[MOHHLIMY ¥ [T03HABATENILHEIMU YMEHUSIMHE CaMOCTOSITEJIBHOT0 IPHOOpETeHNS
HOBBIX 3HAHUH B ITPOIIECCE BHITIOTHEHUS TPOEKTHHIX U Y4eOHO-UCCIeqoBaTeIbCKUX paboT, yMeHUsIMU paboTaTh
B TPYIINE C BHIIIOTHEHUEM PA3JIMYHBEIX COLHMANbHBIX POJiel, MIaHUPOBaTh PaboOTy TPYIIH, paliOHATBHO
pacmpefensTh AeATEeIbHOCTh B HECTaHOAPTHBIX CHUTYalMSIX, afleKBaTHO OI€HMBATh BKJIa[ KaXK[OTO U3
y4aCTHUKOB T'PYIIH B pellleHre paccMaTpHUBaeMoO# MpoOiIeMsl ChOPMUPOBAaHHOCTh MOTHBAIIMY K OymyIIen
npodeccruoHanbHOM [esTeNIbHOCTH 10 CIENaIbHOCTIM GU3NKO-TEXHUYECKOTO IPOUIIST

2. CTpyKTypa H conepKaHHe THCIHIIINHbBI

2.1 O0bpeM AUCOHUIIIMHBI M BUABI Y4e0HOH PadoThI

®opma obyuernns KonuyecTBOo 4acoB
oo 30030
Kypc 1/ Cemectp 1
O0BeM JUCLHIIIMHEI 48
B TOM YHCIIE:
/AeKuulU, ypoKu 32
nabopamopHvie pabomvl
npakmuueckue 3aHsamus
Koncynbranun
CamocTosTenbHas paboTa 16
[TpoMexKyTOYHAs aTTeCcTallus
VHpuBuayanbHOe IPOEKTUPOBaHNE
dopMa NPOMeKYTOYHOH aTTeCTAlHH
Kypc 1 / Cemectp 2
O0BeM JTUCIHIIIMHBI 60
B TOM YHCJTIE:
AeKUuulU, ypoKu 22
n1abopamopHblie pabomeul
npakmuyeckue 3aHAMuUA 22
Koncynbsranun
CamocTosTenbHas paboTa 16
[TpoMexKyTOYHAs aTTecTalus
VHauBHOyanbHOE IPOEKTUPOBAHKE
®opMa NPOMEKYTOYHOH aTTECTAIHH oudbdepeHITuPOBaHHEHN 3a4eT




2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

HaumMmeHOBaHueEe
pa3{ernoB ¥ TeM

CopmepxaHue yu4eOHOTO MaTeprasna ¥ GOPMEl OPTaHU3AIMK [eSITeTbHOCTH
00yJaroIIuXCs

O6neM
B
yacax

Cemectp 1.

Pa3gen 1.

®u3uKa U MeTOoIbl HAY4YHOI'O NMO3HAHHUSA

1. dusuka - pyHmaMeHTanbHas HayKa O mpupofe. MaTeMaTHKa B Kypce
Gu3uKyU: CKanspHbBE U BEKTOPHBIE BENMYUHE], 3JIEMEHTH BEKTODPHOU
anreOpHL.

CamocTosiTesIbHast padoTa 00y4aromuxcs

OKCIIEpUMEHT U TEOPUS B IIPOIECCe TO3HAHUS NPUPOALL. MopmenupoBaHue
GbU3nYeCcKuxX SBJIEHUN U NMPOIEeCCOB. PONb 9KCIEPUMEHTa U TEOPUU B
npollecce Mo3HaHud npupopbl. dusndeckas BenuuyuHa. l[lorpemnocTtu
usMepeHuy Qusuveckux BenuuuH. Ousmyeckue 3aKOHH. ['paHUITH
IIPUMEHUMOCTH (pU3UYeCKUX 3aKOHOB. [loHATHE 0 PU3KUUYECKOU KapTUHE
Mupa. 3HaueHue Gusuku npu ocBoeruu npodeccuu CIIO.

Pa3gen 2.

MexaHHKa

10

2.1. TlpegmeT u 3agayM KJIaCCUYECKON MeXaHUKH. KMHeMaTHU4YeCKue
XapaKTePUCTUKY MEXaHUIECKOTO IBUKEHMUS.

[Tepememenue. Ilyts. CkopocTh. PaBHOMepHOe INIPAMOJUHEHNHOE
OBUXKEHME. YCKopeHHe. PaBHOIepeMeHHOe IPSMONMHEHHOe OBUKEHHE.

2.2. CoGogHoe mageHue. [IBuxeHUe Tea, OPOLUIEHHOTO HMON YIJIOM K
ropu3oHTy. [locTynatenbHoOe U BpallaTe/lbHOe OBUKEHNE TBEePHOro Teja.

2.3. B3aumogpeiictBue Ten. [IpHHIUI CYyHepHnO3UIUU CHUJI. 3aKOHH
MexaHuKM HpioToHA

WnepnuanbHasa cucteMa orcdyera. Cuna. Macca. Cunel B MexaHHUKeE.
[BuXeHue HeOECHHIX TeJ U X MCKYCCTBEHHBIX CIYTHUKOB. SIBIEHUS,
HabII0aeMele B HeHHePIHATbHEIX CHCTeMaX OTCYeTa.

2.4. Vimnynbc cuiibl. 3aKOH COXpaHeHUs UMITyjIbca. PeakTMBHOe [BUXKEHIUE.

2.5. Pabora cumbl. MOIIHOCTh. 3aKOH COXpPaHEHUsT MeXaHUYeCKOM 9HEPTUH.
Pabora moTteHnuanbHHX cui. JHeprusi. KuHeTtuueckas sHeprus.
[ToTennuansHag 3Heprus. [IpuMeHeHUe 3aKOHOB COXPaHEHHUS.

CaMocTosiTeTbHasi padoTa 00yJaIOIINXCSI

M3ydyeHne ¥ KOHCIEKTHPOBAHUE TEMH «JIBHKeHHE HEOECHBIX Tel M UX
HUCKYCCTBEHHHIX CITYyTHUKOB. fBNeHHUs, HaOI0gaeMble B HEMHEPUUATbHEIX
CHCTEeMax OTCYeTa».

PaBHOBecue MaTepuanbHOW TOYKH M TBEPAOTO Teja. [IBHXKeHHE
KUOKOCTEN U ra30B. MOMEHT CUIEL. YCJIOBHE PaBHOBECHUS TBEPOOTO Teja.
3aKOH COXpaHEHUS S9HEPTUYU B MUHAMUKE XKUIKOCTH U Ta3a.

Pa3zgein 3.

OCHOBBI MOJIEKY/IAPHOH GHU3UKH M TEPMOTHUHAMHUKH




3.1. TlpenMeT u 3aayy MOJIEKyIAPHO-KHHeTH4YeCcKou Teopuu (MKT).

JKcnepuMeHTanbHEe foKa3aTenbcTBa MKT. AGconmoTHas TeMIeparypa
KakK Mepa cpe[Hell KNHeTUYeCKON SHEPIUM TEIJIOBOTO OBUKEHUST YaCTHUI
BelnecTBa. Momenb uneanbHOro rasa. CBsi3b MeXOy HaBlleHUeM U cpegHeln
KMHEeTUYeCKON SHeprueil MoCTyNnaTelbHOr0 TEIJIOBOTO IBUXKEHUS MOJIEKYT
UMealbHOTO ra3a.

3.2. YpaBueHnue MenpeneeBa-KinamneiipoHa. 'a30BEle 3aKOHHI.

YpaBHeHUEe COCTOSHUS HOealbHOTO ra3a. YpaBHeHUue Krnamelpoza.
M30ompornecchl: ©30TEPMUYECKHM, N300apHEIH, M30XOpHHINA. ['paduyeckoe
IIpenCcTaBieHre U30IIPOIECCOB.

3.3. BHyTpeHHSq 3Heprus UaeanbHOro ra3a. TepMofuHaMUKa.

Pab6ora mpu wu3sMeHeHUH oObeMa HOeaNbHOT0 ra3a. 3aKOHH
TepMmoprHamMuKku. OCHOBH TepMOOMHaMUKU. PafoTa u Temnomepegaydya Kak
cmoco0b M3MEHEHUS BHYTPEeHHEW 5Hepruu. YpaBHEHUE TEIIIOBOTO
Oamanca. IlepBoe W BTOpOe Havalla TePMOOMHAMUKHU. AnmabaTHHIM
npouecc. KIIN temnmoBoro psuratens. Llukn Kapso.

3.4. ArperaTHBIe COCTOSHUSA BellecTBa. Pa30BEle Iepexoan. BmaxKHOCTD
BO3[IyXa.

I[IpeoGpa3oBaHue 3HePTrud B (Pa30BHIX mepexomax. CTpoeHHe
ra3000pa3HbIX, KUIKUX U TBEPOLIX Tell. CBOMCTBA XUAKOCTeH. McnapeHue
U KoHpmeHcauus. Kumenwe. HachmeHHEe W HeHACHIEHHBE IapH.
AGconmioTHAsS ¥ OTHOCHTeNbHAs BJAaXHOCTh BO3AyXa. IlcuxpomeTtp,
rurpomeTp. Touka pocel. Mofienb CTPOEHUS TBEPHBIX TeJl. MeXaHu4eCKue
CBOMCTBA TBEPIHIX TEJL.

CamocrosiTesIbHasi paboTa 00yJaromuxcs

M3yueHne U KOHCIEKTUPOBAHHE TEMH «AGCOIIOTHAS TeMIepaTypa Kak
Mepa CcpefHell KUHETMYECKOH 3HEPTHM TENJIOBOTO [OBUKEHHUS YaCTHUI]
BEIIECTBAY.

I/I3yquHe N KOHCIIEKTHPOBAHHE TEMEI «HackImenHbe 1 HeHaCHIeHHBIe
TIapHIL. AGCONIOTHAS ¥ OTHOCUTENbHAS BIaXXKHOCTD BO3OyXa».

Pa3zgen 4.

JIeKTpoguHaAMHKa

12

4.1. Ilpepmert u 3afayy 571€KTPOAUHAMUKH.
dneKTpuyeckoe B3auMopercTBue. 3akoH KynoHa. 3aKOH COXpaHEHHUS
9JIeKTPUYECKOro 3apsza.

4.2. DnmeKTpUYeCcKoe IIOJie, ero CUoBas XapakKTepuCTHKa. [IpuHIUN
CyTIepIO3ULNY TIOJIEN.

PaGoTa cuI 9JIEKTpPOCTaTHUeCKOro moisg. I[loTeHiuan. Pa3HOCTH
IIOTEHIIUAJIOB. CBS3b MeXOYy HalIPSAXKEHHOCTBIO ¥ PAa3HOCTHIO IIOTEHIIAAJIOB
371eKTPOCTATUYECKOTO TIOJIA.

[Tonsipu3anus OUSJIEKTPUKOB. JHEPTUs 3apsKEHHOTO KOHAEeHCATopa.
OHeprus 5JeKTPUYEeCKOro IIOoJ.

4.3. TIoCTOSHHBIH 3TeKTPUYECKUM TOK. 3aKOHHI TIOCTOSHHOTO TOKA.
YcnoBusi M meNCTBUSA 3JIEKTPUUYECKOT0 TOKa. CHuja TOKa U MJIOTHOCTH
ToKa. 3akoH OMa Aid y4dacTKa Iend. JJIeKTPU4Yeckoe CONPOTHUBIEHUE.
CBepXnpoOBOAMMOCTE. JIEKTPOABUKYIIAS CUJIa UCTOUHHUKA TOKa. 3aKOH
Owma fyg monHOM Ieny. Bugkl coeguHeHUsS NPOBONHUKOB. 3aK0H [KOyIs
- Jlenna. Pa6oTa u MOITIHOCTH 9JIEKTPUYECKOTO TOKA.

CaMmocrosite1bHasA paﬁoTa Oﬁy‘IaIOH.IPIXCﬂ

ONeKTpUUYEeCKUN TOK B pPa3JIMYHHEX cpepfax. [Imasma. OneKTpoOnu3.
OCHOBHEIE HOCHUTEJM TOKa B Pa3lIUYHEIX cpemax. CobCcTBeHHAd
IIPOBOOMMOCTD IIOJIYIIPOBOJHHUKOB. HOJ‘IyTIpOBOJIHI/IKOBbIe HpI/IGOpr.

4.4. MarguTHoe mojie. BeKTop MHOYKUUM MarHuTHOrO nons. [IpuHOun
CYTIePIO3UIINY MaTHUTHBIX TIOJIEH.

MarsuTHOe Iojie TPOBOJHKUKA C TOKOM. [leficTBME MarHUTHOTO TOJIS Ha
NIPSIMONIMHENHBIN IPOBOJHUK C TOKOM. 3aKOH Amnepa. B3aumoperctBue
TOKOB. PaGoTa 110 ImepeMelleHnio TPOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.
IlelicTBHE MarHUTHOTO IOJIS Ha ABUXKYIIKKCA 3apsan. Cumna JlopeHIa.
YckopuTenu 3apsKeHHBIX YacTull. Macc-ciekTporpad.

4




4.5. fIBneHue 37€KTPOMArHUTHOW MHOYKINU. 3aKOH 3JI€KTPOMarHUTHOU
UHOYKIUU.

[ToToK BeKTOpa MarHUTHOU MHAYKUuHN. I C MHOYKIWY B OBUKYIIUXCSI
npoBopHuKax. [Ipasuno JleHna. dBneHne caMOUHAYKINU. MHOYKTUBHOCTS.
MarsuTHEIe CBOKCTBa BellleCTBa. JHEPIUs MarHUTHOTO IOJ.

[N

HTroro:
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HpOMe)KYTO‘-IHaﬂ aTTecCTanusa

HaumeHOBaHue
pa3{ernoB ¥ TeM

CopmepxaHue yueOHOTO MaTeprasna ¥ GOPMEl OPTaHU3AIMK [eSITeIbHOCTH
00yJaroIIuXCs

O6neM
B
yacax

Cemectp 2

Pa3gen 5.

Kone0aHHusI 1 BOJTHBI

5.1 Mexauudeckue KonebaHusi. YIIpyrue BOIHEL.

KonebatenbHoe mBuXkKeHHe. [apMoHHYecKue KoneOaHus. CBOOOMHEIE U
BHIHYKIEHHbIE MeXaHHU4YecKue KonebGaHus. IIpeBpalleHne 9HEPTUHU IPHU
Koje0aTelbHOM [BUXKEHWH. IlomepedyHEIe W NPOMOJbHEIE BOJIHEL.
XapaKTepUCTUKH BONMHEL. CBOMCTBA MEXaHUYECKUX BOJIH. 3BYKOBEIE BOJIHEI.
YbTPa3ByK U €ro IpuMeHeHHe.

[N

5.2. 9nekTpoMaruuTHele Konebanus. KomeOaTenbHEIN KOHTYDP.

CBOGOI[HBIG U BBIHYXKJEHHBIE 3JIEKTPOMArHUTHEIE KonebOaHuUA.
[IpeBpauienue 3Hepruu B KojeOaTeIbHOM KOHType. 3aTyxalollue
3IeKTPOMArHUTHHE KoyleOaHud. I'eHepaTop He3aTyxaoIIux
97eKTPOMaTrHUTHEIX KOoneOaHuil. [lepeMeHHbIH TOK. AKTUBHOE, EMKOCTHOE
U MHOYKTUBHOE COIPOTUBJIEHUS NIEPEMEHHOIr0 ToKa. PaboTa u MOIUTHOCTE
ToKa. ['eHepaTops Toka. TpaHchopMaTopsl. [lony4yeHue, nepegaya u
pacrpefesneHre 3JIeKTPOSHEPrUn.

5.3. BuxpeBoe 3neKTpudeckoe Io0je. JJIeKTPOMArHUTHEE BOJIHH, HUX
CBOMCTBA.

JNeKTPpOMarHuTHOe IoJie KaK 0COoOb¥ BuA MaTepuu. OTKDPHITHU
KoJe6aTenbHbIM KOHTYp. U300peTenue paguo A. C. [TonoBbiM. [Iyana3oHbl
3JIEKTPOMATHUTHHX H3NyYeHUN U UX IpaKTUUYeCKoe IpUMeHeHUe.
[TpuHNUNE PafUOCBSI3U U TEJIEBUNEHUS.

B ToM umcCiIe, IPAaKTHYECKHX 3aHATHH H JIa00pPaTOPHBIX padoT

[TpakTuueckoe 3aHsTHe 1. Pelnenue 3amay Ha OmMpeeeHne TapaMeTPOB
rapMOHHYECKHUX KOIeOaHU! MEXaHHYEeCKON CHCTEMHL.

HpaKTI/IquKOQ 3daHsATHE 2. Pemenune 3apmad Ha OoIIpeneneHne
XdPaKTEPHUCTUK BOJIHOBOT'O IIPOIECCa.

[TpakTHueckoe 3aHsaTHe 3. PelleHue 3afay Ha UCCIelOBaHUE BIUSHUS
KOHIOEeHCAaTOpa U KaTyIlIKN WHOYKTUBHOCTH B LIEIIN [I€EPEMEHHOI'0 TOKa.

CamocTosiTe/TbHast padoTa 00y4alomuxcsa

AKTHBHOE, EMKOCTHOE ¥ MHAYKTUBHOE COIPOTHBIIEHUS ITIePEeMEHHOT0 TOKa.
Pa6oTa ¥ MOIIHOCTHL TOKa. ['eHepaTopH ToKa. TpaHChHOPMATOPHL.
[TonyyeHue, mepefada U paclpenesieHNe 3JeKTPOSHEPIui.

(o))

Pa3gein 6.

OnTuka

6.1 T'eomeTpuueckas onTuka. JIMH3EL

[IpsamonuHeliHOe paclIpocTpaHeHUe CBeTa B ODHOPORHOM cpere. CKOPOCTh
pacupocTpaHeHUs CBeTa. 3aKOHHl OTPaXKeHUS U IPEJIOMJIeHHS CBeTa.
[TonHoe BHyTpeHHee oTpaxeHue. [locTpoeHue n300paxKeHUH B TNH3AX.

6.2. BonHOBHIE CBOMCTBA CBeTa. [IpUHIIUIT OTHOCUTENIBHOCTH JWHINTENHA.
HuTepdepennus ceeta. KorepeHTHOCTS. Mcnionb30Banne UHTEPhEPEHINN
B HayKe U TexHHKe. [udpakuusg cBeTa. JudpakuoHHas pelleTKa.
[Tonspusanus cseta. [lonsgpoupsl. [ucnepcus cBeta. UHBapHaHTHOCTD
MOLYyJsI CKOPOCTH CBETa B BaKyyMe.

B TOM uHCIe, IPAaKTHYECKHUX 3aHATHH U Ta00pPaTOPHBIX padoT

ITpakTHueckoe 3aHaTHe 4. PerieHue 3afqay Ha IOCTPOEHHE N300paKeHus B
TOHKOU JIMH3E.

[IpakTrdeckoe 3aHaTHe D. PemieHue 3afa4d Ha BOJIHOBYIO OIITHKY.

[TpakTrueckoe 3aHgaTHe 6. Pemenue 3agad Ha aneMeHTH CTO.

N

CaMocTosiTeTbHasi padoTa 00yJaIOIINXCSI




['ma3 kak ontudeckas cucteMa. OnTudeckue l'IpI/I60pI>I. 4
HpOCTpaHCTBO 1 BpeMd B ClielaIbHOU TE€OPUU OTHOCUTEJIBHOCTH.

Pa3pgen 7. KBanToBasi ¢pu3uka. Pu3uKa aroMa 4 aTOMHOT 0 siipa 6
7.1. IlpenmeT u 3amayu KBaHTOBOM u3uku. KBanToBas runoresa Ilnanka.
Bremmnuit ¢hoTo35eKTpUIECKUN 3DOEKT. 2

TennoBoe u3nyuyenue. Pacupenenenne 3HEPTUU B CIeKTPe abCOIIOTHO
yepHoro Tena. OneTe A. I'. CToNneToBa, 3aKOHE BHEIIHET0 GoToadderTa.
YpaBueHue A. JiiHmTeliHa nns BHemrHero ¢otoadpdexkta. BHyTpenHUN
dhoTo3hdexT. Tums GOTO3MEMEHTOB.

7.2. ®oToH. KOpmyCKynsipHO-BOJIHOBOU Ayanu3M. Mogenu cTpoeHH:d|2
atoma. KBaHTOBEIE ITOCTYIATH Bopa.

OmnwiTel IT1. H. Jle6emeBa u C. Y. BaBunosa. I'unotesa JI. [le Bpoiins o
BOJIHOBHIX CBOMCTBAxX MHUKpodacTull . [udpakuus 371eKTPOHOB. [laBneHue
cBeta. CoOTHOIIEHKWE HeompemeneHHocTel ['eiiseHbOepra. OO0bsicHeHHUE
JIMHEeNYaToro CIleKTpa aToMa BOLopofa Ha OCHOBE KBAHTOBHIX IIOCTYJIAaTOB
H. Bopa. CioHTaHHOE U BHHYXKIEHHOE N3IydeHue 3Hepruu. Jlazepsl.

7.3. CocTaB u CTpOeHHe aTOMHOro fApxpa. M3otonsl. EcTecTBeHHas|2
PafM0aKTUBHOCTE. 3aKOH Pafl0aKTHBHOIO paclafa.

Apepuble cunsl. [edekKT MacCH U 93HEPTUS CBA3U AOpa. doepHble peakuu,
peakiuy fefleHus U CHHTe3a.

B TOM uHCIe, IPAKTHYECKHUX 3aHATHH U Ta00pPaTOPHBIX padoT 6
[IpakTudeckoe 3aHsATHe 7. PemeHue 3agad Ha BOJTHOBHIE CBOMNCTBa|2
MHUKPOYACTHII.

[IpakTuueckoe 3aHATHEe 8. PemeHue 3afay Ha COCTaB U CTPOeHUE|2
aTOMHOTO gfpa.

[TpakTuueckoe 3aHsATHEe 9. PemeHue 3afay Ha CIEKTPH HU3JTyYEHUd|2
aToMa BOJIOpofa.

CamMocTosiTe/TbHasi padoTa 00yIaIOIINXCSI 4

Cnoco0bl HabnogeHus U PeTUCTPalluy 3apsaXkeHHBIX dacTull. llemuHas|4
peaklus fefleHus Anep.

ApepHas 9HepreTuka. TepMOsSOepHHU CcuUHTe3. IlonydueHue
pamroakTUBHEIX U30TOIOB U UX IpUMeHeHUe. bruonorudeckoe meucTBue
PafuoOaKTUBHEIX H3NyUYEHUU. JJIeMeHTapHble YaCTULB. YCKOPUTENU
3NeMeHTapHbIX 4dacTull. OyHmaMeHTalbHbE B3aUMONEUCTBUS U CUIIHL.
KBapku.

Pa3gen 8. Crpoenue BcereHHOM 2

8.1 IpuMeHUMOCTb 3aKOHOB (GU3UKU [Jig OOBSICHEHUS HPUPOMHI|2
KOCMHYEeCKUX 00BeKTOB. CoJTHeUHAs CHUCTeMa. 3BE3Tbl U UCTOYHUKHU UX
SHEPruu.

CamocTosiTe/TbHast padoTa 00y4alomuxcsa 2

l'anmakTuka. IIpoCTpaHCTBEHHO-BpeMeHHEIE MaciiTa0b HaOI0maeMoi|2
Bcenennoit. TeMHass MaTepus W TeMHas SHEPTHS.

3ay4eT C OIeHKOH -

I/IHJIHBHI[yaJ'ILHOB MIpOEKTHPOBaHHE -

Hroro: 60

Bcero 3a rop 108

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeToHUIeCcKoe obecieueHre TUCIUIUTHHBI (MOIYIs1)

3.1 CnenuanbHbIE IOMENIEHHS IJIS1 peajIi3allii MPOTrpaMMbl

s peanmu3anuy TPOrpaMMEl yIeOHOW OUCLUIIIMHEL HOJIKHBL ObITh ITPEIYCMOTPEHEI



yuebHbN KabuneT Ne5503, mabopaTopusi ¢ 1a00PaHTCKOM KOMHATOH, YIOBIETBOPSIOINE TPEOOBAHUIM
CaHUTaPHO-3MUIEMHUOJIOTNYeCKUX MpaBuil © HopMaTHuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUIIOBEIM
000pyIOBaHUEM.

IlepedeHb OCHOBHOTO 000PYOOBAHUS M TEXHUYECKUX CPENCTB 00y4YeHHUs: OCKA; ITOCAJOYHbIE MECTa 10
KONMUYeCcTBY oOyduaromuxcs; pabodee MecTo mHpemnomaBaTens; MHOTOPYHKIIMOHANbHBIM KOMIIIEKC
mpenofaBaTess, PacXOgHbIE MaTepuajbl; HaTJAIOHBIE MOCOOUs; HHGDOPMAIMOHHO-KOMMYHUKATHUBHEIE
CperncTaa.

CroenuanbHOe TIOMEIIeHne IIsT CAMOCTOSITeTbHOM M BOCIIMTATEIbHOM PadoTe Ne 1211

ITepeyeHb OCHOBHOT'O 000OPYAOBAHUS U TEXHUYECKUX CPEACTB 00y4YEHuUs: Cllelnaan3npoBanHas Me0eb
(cTonBEl ¥ CTYJbS); IPOEKTOP, 9KpaH HACTEHHHU MOTOPHM30BaHHBEIM, PACXONHEIE MaTepHUAallbl, KOMIJIEKT
JIUIIEH3UOHHOTO ¥ CBOOOJHO PaCIPOCTPAHAEMOT0 IPOrPaMMHOI0 00eCIIeYeH s, B TOM YHUCJIe 0TEYECTBEHHOT0
TTPOU3BOMCTBA, KOMIIbIOTEPHAS TEXHUKA C BO3MOKHOCTHIO MOJKTIOUEHUS K ceTH «MHTepHeT» 1 obecreyeHueM
HOCTYTIa B 9JIEKTPOHHYI0 WH(POPMaImoHHO-00pa3oBaTenbuyio cpeny KysI'TY.

Cnemnuansuoe momenieHue Ne 3301 mpepcTaBnseT coGoil moMelleHHe MOJIS OpTaHU3ALUU
CaMOCTOSITeNIbHOY ¥ BOCIHTATENILHON PabOTHL

ITepeyeHb OCHOBHOT'O 00ODPYMOBAHMS U TEXHHUYECKHUX CPENCTB OOyUYEHWS: IOCALOYHEE MECTa MHJIs
00y9arImuXCcs, PACXOJHbIE MaTepuasbl, KOMIJIEKT JIMIEH3UMOHHOTO ¥ CBOGONHO PACHpPOCTPAHSIEMOTO
IIPOrpaMMHOT0 00ECIIeYeHUsI, B TOM YHCJIe OT€YECTBEHHOTO IIPOU3BOMICTBA, KOMIIBIOTEPHI, C BO3MOXKHOCTHIO
MONK/TIOUEeHUsT K MHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «HTepHeT» U o0ecneyeHreM IOCTyIa B
37IEKTPOHHYI0 HGOPMaLMOHHO-00pa3oBaTenbHYyI0 cpeny Ky3I'TY.

3.2 UndopManHoHHOE 0DecnedYeHHe peajTu3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. Msaxkumes, I'. 4. ®du3suka. 10-i knacc. ba3oBeii u yriny6neHHEH YPOBHY : yuebHuK / . . Msakumes,
b. B. Byxosues, H. H. Cotrckui ; nog pen. H. A. [TapdentreBoit. — 11-e usg., ctep. — Mocksa : [Ipocselenue,
2024. — 432 c. : un. — (Knaccuueckuit kypc). — ISBN 978-5-09-112178-0. - Tekcrt : snekTpoHHHN. - URL:
https://znanium.ru/catalog/product/2157221 (maTta obparrenus: 27.03.2026)

2. Msakumes, I'. 4. dusuka. 11-# knacc. a3oBhl U yrayOneHHBN YPOBHY : yueOHuk / I'. 4. Msaxuies,
b. B. ByxoBues, B. M. Yapyrun ; mopg pen. H. A. TlapbeHntreBoii. — 12-e u3g., crep. — MocCKBa :
ITpocBemenne, 2024. — 432 c. : [4] n. un. — (Knaccugeckuit kypc). — ISBN 978-5-09-112179-7. - Tekcr :

anekTpoHHEH. - URL: https://znanium.ru/catalog/product/2157215 (maTa obpamenus: 27.03.2026)

3.2.2 [lono/THUTE/IbHAS JIUTEpaTypa

1. Bacunwes, A. A. du3uka: yuebnuk ans CIIO / BacunweB A. A., ®emgopos B. E., Xpamos JI. [I.. - 2-e
u3pg., ucup. u pgon. - MockBa : Kpawur, 2025. - 221 c¢. - ISBN 978-5-534-05702-7. - URL:
https://urait.ru/book/fizika-562829 (maTa o6pammenusi: 25.02.2026). - TeKCT : 37IEKTPOHHBIH.

3.2.3 MeTonuueckas TuTepaTypa

1. ®u3uka : MeTOEMYECKUe MaTepuanb K jgabopaTopHEIM paboTaM OIS CTYLEHTOB BCEX
cnernuansrocTelt CIIO ouHo# dopmur 06yuenus / Kysbacckuit rocynapCTBEHHEIM TeXHUYECKUN YHUBEPCUTET
uM. T. @. Topbauesa ; Kabenpa Teopuu u MeTonuKY npodecCroHaIbHOTO 00pa3oBaHus, coctaBurens: 0. B.
CrtpykoBa. - KemepoBo : Kya3I'Ty, 2024. - 1 ¢aun (1528 K6). - URL:
http://library.kuzstu.ru/meto.php?n=10764 (mata obpamenus: 25.02.2026). - TeKCT : 37IeKTPOHHBIH.

2. I110.03 ®dusuka. Pa3zgen «MexaHuKa» : IPaKTUKYM [JI CTYOEHTOB 1 Kypca Bcex ClielHanbHOCTEHN
CIIO / Ky36acckuil rocyapCTBEHHHIHM TeXHUYECKUH yHuBepcuteT uM. T. @. F'opbauesa ; Kadempa Teopuu u
METOIUKHY MPOoGheCCHOHAMBPHOT0 00pa3oBanus, coctaBuTens: 0. B. Ctpykosa. - Kemeposo : Ky3I['TY, 2025. - 1
daiin (921 K6). - URL: http://library.kuzstu.ru/meto.php?n=10874 (mata obpamenus: 25.02.2026). - TekcrT :
3JIEKTPOHHBIH.

3. ®u3uKa : MeTOMUYECKHe MaTepuansl s obyyaromuxcs 1 Kypca cnenuansaocta CITO 43.02.16
«Typu3M ¥ TOCTEIPUUMCTBO» OUHOU ¢Gopmbl 00yueHus / Ky3bacckuil rocymapCTBEHHBEN TeXHUYECKUH
yuuBepcuter uM. T. ®. T'opbaueBa ; Kadenpa Teopunu u MeTonuku npodeccuoHaNbHOr0 06pa30BaHU,
cocraButenu: T. 4. Knaseuka, HO. B. CtpykoBa. - Kemeposo : Ky3I'TY, 2023. - 1 ¢aiin (1618 K6). - URL:
http://library kuzstu.ru/meto.php?n=10591 (maTa obpamenus: 25.02.2026). - TEKCT : 37IeKTPOHHBIH.

4. Qu3uKa : MeToAu4eCKue MaTepHuallbl K IIPAKTHYECKUM 3aHATHUAM U CaMOCTOSITEJIbHON pa60Te o


https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157215
https://urait.ru/book/fizika-562829
http://library.kuzstu.ru/meto.php?n=10764
http://library.kuzstu.ru/meto.php?n=10874
http://library.kuzstu.ru/meto.php?n=10591

ctygenToB 1 kypca cmenuansaocT CITO 43.02.16 «Typu3M u rOCTEIPUUMCTBO», OYHOU (GopMbl 00yueHus /
Ky3bacckuit rocymapCTBeHHHN TexHU4YecKui yHuBepcuteT uM. T. ®. I'opbauesa ; Kadengpa Teopuu u
MeTonuKM mpodeccroHanbHOro odpa3osanus, coctaBurtenu: 0. B. Ctpykosa, T. 4. Knasenka. - Kemeposo :
KysI'TY, 2024. - 1 da#tn (1567 K6). - URL: http://library.kuzstu.ru/meto.php?n=10776 (maTta obpalieHus:
25.02.2026). - TeKCT : 371IeKTPOHHBINU.

3.2.4 UHTEpHET pecypcChl

1. Egunas komnekuus LludpoBeix 00pa3oBaTeIbHEIX PECYPCOB [IIEKTPOHHHIM pecypc]. - Pexum gocTyna:
http://school-collection.edu.ru/, ceobomHEI. - 3ary. ¢ 3KpaHa.

2. EmuHoe 0KHO [oCTyma K MHGOPMALMOHHLIM pecypcaM [DnMeKTpoHHBIN pecypcl. - PexkuM gocTyma:
http://window.edu.ru/, cBoGomHEIH. - 3aTII. C 9KpaHa.

3. ®epepanbHBIN LEeHTP MHGOPMAIMOHHO-00pa30BaTENbHEIX PECYPCOB [DNEKTPOHHHIN pecypc]. -
Pexum poctyma: http://fcior.edu.ru/, ceoGomguEIi. - 3ari. ¢ 9KpaHa.

4. ®du3uKa [IneKTpOHHHM pecypc] : HayuHo-MeTogudecKui xypHan / U3natensckuil goMm «IlepBoe
ceHTsA0pPs». - PexxuMm moctyma: https://fiz.1september.ru/, cBoOopHEI. - 3ary. ¢ 9KpaHa

4. Opra"Hu3anusi CaMOCTOsITeTbHOM PadOThI 00y4aIOIINXCSA

CamocrosiTenpbHas pabora 06y4aomuxcs OCYLUIeCTBISeTCS B 06beMe, YCTAaHOBJIEHHOM B pasfmesie 2
HACTOsIEeH MTPorpaMMbl AUCIUIIIUHEL (MO IIS).

Ons camocTosiTeNnbHOM pabOTH 00y4aroMMUXCd NPedyCMOTPEHHEl CIeluanbHEe IOMeIleHud,
OCHalleHHbE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHI0O INOOKNIIOYEHUS K HHDOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTn "HHTepHeT" ¢ obecneyeHneM [OCTyIa B 3J€KTPOHHYI MHGOPMAIMOHHO-
oOpa3oBaTenbHy0 cpeny Ky3I['TY.

5. ®oH[ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsSI TEKyIIero KOHTPO/Is, MPOMeXKYTOYHOH
aTTeCTAlHU 00YIAIOIINXCS 110 TUCIUIUIHHE

5.1 ITacmopT (poHA OLIEHOUYHBIX CPEACTB

(remb1) pasnena K o x [Peaynbrats, s opMa  Tekymerol
cooTBeT: i [KOHTPONS Pe3ynbLTaToB,
meoGxoxmMEIX g
bopMmpoBamms
cooTBeTcTBYOmMeEH
KoMnerenmun



http://library.kuzstu.ru/meto.php?n=10776

[Pasgen 1. @usmxa
MeTonn  HayumOro|
nosnanms

1.10usika - hyRAaMeHTanbRas Hayka o NPHPOAE. ECTECTBOHRO-HAY<HEH MOTOR MOSHAKMA, Er0 BOIMOKKOCTH I

rDAHMIE MPUMERUMOCTH. KCTIEDHMEHT 1 TEODHs B IPOICCe NO3HAHMSA MPUPOAEL
anrtermii 1 MpOTeCCoB. PO SKCTEPHMEHTa H TeODHH B TDOTIECCe TOSKARMA TPHPOH. QHIHTECKAT BETAYAHA,
[orpemHoCTH H3MepeRMii QHIHIECKHX BETHIHH, DH3HTECKHe 3AKOHH. [PAHHIL TPHMEHHMOCTH (HIHIECKHX

akokos. [otsTie 0 (i KapTiite MHpa. 3Haverie GUIHKK NpH ocBoetHi npogecciii CTIO
1.2Marewmarika B kypce Gusukn n BeJIHNHHB, D/IEMeHTH BEKTODHO/ anreGph.

OK 01, [Meanocasie pesynsrarei:
OK 02 TiHIO, CAaMOCTOSTENbHOCTH ¥
OK 03, (camoonpenenerio;

OK 04 - nanmae K 06ysermo i passnTaI0

[Verastit onpoc.

- TOTOBHOCTL K CaMODA3BUTHIO, CAMOCTOSTENBHOCTH U]

Paspen 2. Mexanuka

2.1, TIpeMeT 1 3a7a4h KAGCCHCCKON MeXaHHKH. KHHOMATHUECKHE XapaKTepHCTHKH MEXaHHUECKOrO ABHKEHH,
v

0K 01,

Tposepounan padora

- HaHAIe MOTHBAIIHH K 00YMeHIO 1 NHYHOCTHOMY PA3BHTHIO;

Mepemenerie. TyTh. CKOPOCTS.

npMoTHHeliHoe ABHCHHC.

z 2 CroGonroe magesne. [IBiKeHie Tena, GPOLIEKHOTO 0K YIIOM K TODHIOHTY.
et Jit it

HIKEHHe 0 T

IBIKeHUe TBEPOTo TeNa.

24 Ten. TTpuHmHI cucTeMa otcuera. Cinia. Macca. 3aKoHs
MexaHuK® Huo'roﬂa CHiii B MexamuKe, JIBHKeHHe HEOECHbX TeM 1 HX HCKYCCTBEHHEIX CNYTHUKOB. SBTeiHs,

cHCTeMax oTCHeTa.
2.5. FIMinybC CHTsL. 3AKOH COXDaHEHHs HMIIY/bCa. PeakTHBHOE NBIKeHie.

OK 02

0K 03,

OK 04

MHuHOCTH HA OCHOBE AYXOBHO-HPABCTBEHHEIX LeHHOCTeil
maponos Poccuiickoli Defepamuu, MCTOPHYECKHX W
HalHOHATEHO-KY B TYDHHX TpajMumii, (opMHpOBaHHe]

[CHCTEMEI 3HAUAMBIX LEHHOCTHO-CMBICTIOBBIX YCTAHOBOK,|

VCTHBHI# M TNHChMeHHEI|

passuTHe BHYTDEeHHEH MOSHIMH|gn

poc.
Tposepouras padora
MpaxTieckue padotst
(CaocTosTebHEe PaGOTH

[oKOOrHYeCKOi KyTBTYDH, CTIOCOGHOCTH CTABMTH LM i

(CTPOUT JKHIHEHHEIE UTAHb!
B

2.6. Paora cams, PaGore norenumanssx can. Mommoers 3Heprm Kuuemqecxau amepri. Tl
okeprus. 3akon oseprun. TN

5.7 Pasionotie MATEDNATIHON TONKI 1 THEDAONS Tona. MoMEs CHAN, VOroMe DABHORECHS THEPROTO Tera,
IIBHiKeliHe KHIKOCT]i 1 ra30b. 3aKOH COXDAHeHIs SHEPrHH B IHHAMHKE KUAKOCTH H rasa.

MpakTideckoe 3ansTHe 1. Pellenie 3a%iat Ha KHHEMATHKY NOCTYTIATe IEHOTO NBHKHHS TeT.

- y HEle MORATHA M
yiuBepcanbie yueOHHe AeACTBHS (DeryiaTupHEe|

Mo3MaBaTe L e, KOMMYHHKATHBHHE)

s nosmasatensHoi ul
lcounanskoit npaxTiie;

- TOTOBHOCTH K CaMOCTOSTeNbHOMY NIAHHDOBAHMIO H]

IpaxTiseckoe 3ansTHe 2. Pemerie 3a1a% Ka AHHAMAKY OOy TRBIOrD JRE KGR
IpakTiveckoe 3ansTie 3. Peletie 3aat Ha 3aKOHb e

Pazgen 3

Puanxn

OCHOB B

3.1 [IpenMeT i 3a%atl MONeKYNAPHO-KHHETHIECKOH TeOpHH (MKT) w
a MKT. AGCOMIOTHast TeMIepaTypa KaK Mepa cpefeil KHHETH4eCKOii SHEPrHH TeII0Boro BHIKeHILs|

repMoHHaMHKH

acTii BemecTsa. MofeNls HEANbHOro ra3a. CBA3L MEXKAY AAB/CHHEM  CPENHEH KHHETHYECKOf oHeprieil

MOCTYTIaTe bHOTO TeMNI0BOT0 IBHKEHHAS MOTIEKYN HealbHOTO Ta3a.

3.2. Vpasenue Mexneneesa-Knaneipona, [a308se 3ak0HEL BRYTpEHHS oHepTHs ﬂneanbﬂuru rasa.

PaGoTa npu u3aMeHeHuH 06beMa HALANIBHOTO rasa. 3aKOHh OcH Pabora |
KaK CrIoco6H BHYTDeHHefi SHepruH. VpaBHeHye TenoBoro Ganarca. Tlepsoe i mopue

Hauana TepmonuHaMuKy. AfuabaTHsii npouecc. KI1JI Tenyiosoro suratens. Liukn KapHo.

3.3. Arperatnsie cocronmia seuectsa. dasosie nepexomst. lpeoGpasosane 3Heprnu B hasosx nepexnnax

Crpoenye ra3o06pasHbIX, KHAKHX U TBEPALLX Test. CBOACTBA Kunene.|

HachimenHbie W HeHacHIIEHHbE naphl. AGCOMOTHAA M OTHOCHTENbHAsA BIaXHOCTh BO3AyXa. nCHXpOMeTp

rurpometp. Touka pocki. MOerts CTPOEHNS TBEPALIX TeNl. MeXaHH3eCKue CBOMCTBA TBEPLIX Ter.

TMpaxTiyeckoe sannTHe 4. Pelmenne 3afad M0 MOTEKYADHOM GH3HKE.

Ipaxriueckoe 3ansTHe 5. Pemenye sazay no

0K 01,

0K 02

0K 03,

OK 04

GHOM

o 4 opr
yueGroro corpynuusectsa ¢ nexarorndeckuyi paGotamavuf

¥ CBEPCTHMKAMH, K Y4aCTHIO B OCTDOSHHH

VeTHHE M THCHMEHHBIH

loGpasosatemshoii TpaekTopH
- CKOH,

poc.
TIpoBepoyHast padoTa.
npamqeme padoTH

¥
IMpoeKTHOR 1 COHAMbHOI AesTeNBHOCTH
|- TOTOBHOCTH K CAMOCTOATeNBHOMY MiaHHpOBAHHi M

paGorsL.

yueGHoi Aesr opr
yqeﬁﬂﬂrﬂ compymTaCTES C TSFArOTSGEL padosmxav

YHacTHio B HOCTp
GpasonaronsHol: TpacKToDII
Mpesmernbie pesynbTaTh:
- chopMupOBaHHOCTh MORMMamms POTH GHIMKE B
[9KOHOMHYECKOli, TEXHOTIOTHYECKOH, COLHATBHOI H STHYECKOI

Pasnen
DnexTpoammamuka

4.1, Tpenmer u sagain TeKTpHIECKO! 3axon Ky7ora. 3ako

0K 01,

bepax fesITENLHOCTH HeNOBEKa; POMH W MecTa GH3HKH

anexTputeckoro sapana.
4.2. DneKTpHYecKoe NONe, €ro CHNOBAX XapakTepuCTHKa. [IPHHIMI CyMeproSWIMM moneir. PaGota cunl

4eCKOro ToTs.
OTEHIHAIOB 3MeKTPOCTATHYECKOTO MOTIS.
4.3. [luaneKTpuK b sMeKTpHIecKOM nore. T1
KORReHCATOPE, X BUAB, CTIOCOGE
nons.

4. MooTonmisit onexTpiteckit TOK. SAXONs NOCTORIHOTO TOKa. VONOBIA K AGHCTSIA SIEKTPHCCKOTO ToKa,

asocTs ChSI3b MEAAY HANPAEHHOCTSIO H PA3HOCTE)

AoReKTpHKOB. T
Smeprus o

B SIEKTPHYECKOM TOTe.
0pa. IHEpTHS SMEKTPHIECKOTo|

Citna TOKa ¥ IUI0THOCTS TOKa. 3aKOH OMa JUIA Y4aCTKa Iieri.
9/1eKTPORBHIKYIIAs CHTa HCTOYHHKA TOKa. 3aK0H OMa fZIs TIOTHOM e, BUAH COGRUHGHAS POBOAHHKOB. 3aKOH|
Lxoyns - Jleria. PabOTa i MOILHOCTS S1EKTPHHECKOT0 TOKa. DMEKTpHHECKHii TOK B PasTHuHEIX cpexax. [Inasma.
971ekTpoH3. OCHOBHEE HOCHTEINH TOKA B DA3THYHEX CPeMax. COOCTBHHAS NPOBOHMOCTH MONYIPOBOAHHKOB.
ﬂcnynpoaonﬂnxoaue mpHGOpHI.

4.5. MarauTHOE mone. BeKTOp HHAYKINE MArHUTHOrO momst. [[pHHmHI Toneit. M

none nposomsiKa ¢ Tokou. JleitcTaie o nonst Ha ¢ TokoM. 3aKkok Awmepa|
BaanmozeiiCTeHe ToKOB. PaGoTa 10 MepeMelleHitio POBOHKKA C TOKOM B MATHHTHOM rone. JIefiCTBie MarHHTHOro|
nons Ka ABIKYIMTCS 3apA7. Citna TIODERIIa. VCKODHTeNH 3apsKeHHBIX YaCTHIL

4.6. [leiicTBre MArRHTHOTO NONST KA ABMAYIIAACS 3apsi. Ciina JIOPEHIa. VCKOPHTE/NH 3apseHHEIX SaCTHIL,
Macc-ciekrporpad.

4.7. TIOTOK BeKTOPa MATHHTHOM HHIYKIMH. SIB/elie MeKTPOMArHTHOM HHAYKUHH. 3aKOH SMeKTDOMArHHTHOI|
sy, SJIC HHAYKUWH B NBIKYLIAXCA TPOBOTHMKAX. T1pasiio JIewta. SIBTeRie caMOKAKIH. HRAYKTHBHOCTS,

OK 02

0K 03,

OK 04

HaysHOi KapTHHE MHpa
- chopmmposanHoCTS CHCTEMH 3Hammi 0 duIEECKMY]
3aKOHOMEDHOCTSX, 3aKOHAX, TEOPHSX, AACTBYIOILHX Hal
yDOBHSX MHKDOMHDA, MAKDOMHDa M Meramupa;
peAiCTaBNeHHi O CTPYKTYpe MOCTPOGHHS (PHIHIECKOI]
reopiit

- chopMHpOBARHOCTS yMeHHS pasmiiaty yononis

VCTHBEIE ¥ NHChMEHHBI|
lonpoc.

u monenei ¢
(nsnemnit)

- chOpMEPOBAHHOCT yMeHEE NpHMEHATH 3aKOHH|
[Knaccuueckoil MeXaHWKH, MONKyIADHOA QU3MKH M

artekT it Quanky A1
lananusa ABneRmit a
Meramipa, pasniuaTs YCIOBHS NPHMEHHMOCTH (H3UYECKHX]
[39KOHOB, TORHMATS BCEOGII XapaKkTep ByHIaMeHTbHbIX]
3akoros

- asom
lacTpoHOMUUeCKUE NOHATIS, TEOPHH  3AKOHBL /U AHATH3A K]
3HUeCKHX

3Be31aX, B IBEINHBIX CHCTEMX, B MOKIA/IAKTHYCCKO/ CPOe;
|mBIKerHsT HeGECHBIX Te, SBOMIONHMH 38e3 i Beenennoi

paGorsi ¢

Pasngen 5. K
BomHEL

X TOXHONOTHH, DAa3BMTHE yMeHHl
KpETHuECKOrO aHanM3a M ONEHKH ROCTOBGPHOCTH

JIEHHS H CBOHCTBA 0OBEKTOB,

- CPOPMHPOBAHHOCTS YMEHHiT HCCTENOBAT H AHATHANDOBATH
)

IVCTHBIE W THChMEeHHBIH|

lonpoc.

poeepoussie pagoTs.

pakrieckue padorst

(CamocTosTensse padorsL.
patorsL

B DEANBHEIX

MarsuTiie CBOfiCTSa BELIECTBa. DHEPTHs MATHHTHOTO IOTsL. pramsecKoro. ¢
5.1 ne Vnpyrue BomH. KoneGaTensHoe Tap: e OK 01, I
Csuﬁunﬂue it I SHeprim mpi . ok 02
u BOJHAL. BOMHEL CBOCTBA MeXaHHUECKHX BOTH. 3ByKosie BonikL|OK 03, Inonyuaemoit irpopMani

[VsTpasByk 1 ero npuMeHexie. OK 04
5.2 K ii KoHTYp. CBOGOAHEE H

i OHepriK B KOHTYpe. 3aTyXalolHe OTEKTPOMATHHTHbE KOTeGaRI, inposoauTs Kt
Tetiepatop Heaaryxaioiix I TOK. AKTHEHO®, " naGopatoprEX ycnousx,

conporHBexs MepemeHHoro Toka. PaGoTa i MOWKOCTS TOKa. T'eHepaTopst Toka. Tpaticdopmatops. Tonyserine,
nepeqata u pacTpesieNieRte IOKTPOIHEPTHIL.
5.3. Bixpesoe oNIeKTpUECKOe TONe. NEKTPOMArHHTHOE MoMe Kak 0coGhlii BUA MaTepHi. DMeKTp

4ATaTh W aHATH3HPOBATH
XapaKTepHCTHKH NPHOOPOB W YCTPOHCTB, 06BACHATS
npuRAm X paGoTt

BONHEL, KX CBOMCTBA. OTKDHTI KoneGaTenbHE KouTyp. HaoGpetenue pamio A. C. IonossiM. [nanasots|
971eKTDOMATHUTHEIX H3MySeRHil W MX MPAKTHYECKO® Tpusmms: "

IpaxTiueckoe sansTHe 6. Pemenne 3anad Ha rap:

cicTenst.

IMpakiseckoe sasTie 7. Peleiiie 3a7a4 Ha ONPEeNIeHie XapAKTePHCTHK BOTHOBOrO MpOLLeCca.
MpakTirseckoe 3anaTie 8. Pemenie 3a1a% Ka BIHAHAS W KaTyIIKH B
LierH nepeMeHHoro ToKa.

MeHUS PelaTh paCHeTHbE 3a%auM ¢
4BHO 3aQHHO H HESBHO 3ATAHHO QUIHIECKOH MOAIBIO
- ccbopMupoBaHHocTh YMeHHS OGBACHATS 0COGOHHOCTH

SABMenHil
- onnamenme opramusammommmMI 1 mosHasaTeTbHNI

aMOCTOATEBHOT HOBbIX 3HaHMI{ B
Mpomecce BHNONHEHHS MPOEKTHHX 1 y4eGHO-|
licenenoBaTensCKX PaGoT, yMermsMI paGoTaTh B Tpymme C|

p poreit,
paGory rpymns,

Pa3pen 6. OnTuka

6.1 FeoMerpuHecxaz onTiKa. HpﬂMonnHeuHce pacnpocTpanetine CeeTa b ORHOPOAHOI CpeAe. CKODOCT
a. 3aKotk! c

beta. Ilo7Ho0e BHYTpeHHee oTpaxenHue. Juk3s. [a)
ar onTSeCKaT CHGToMs. OMTHACOKHE npﬂﬁopu.
6.2. Bonmossie caoficTsa caeta. [Ipunwin

HOCTH Jinmreiina. U ceta. Kor

OK 01,

OK 02

0K 03,

OK 04

[HeCTaHTaPTHEX CHTYAWUAX, aleKBaTHO OUEHHBATH BKTAJ
KaXA0TO W3 Y4AaCTHMKOB TPYNNN B pemeniel
it poGreMst b MoTHBaLHH]

VCTHBIE M TNHChbMeHHEI|
lonpoc.

K Oymymei npo(beccuona}lbﬂon NesTenbHOCTH TO|

Hcnons3osaite nH!epd)epeHuuu B Hayko u ToXiKS
cBeTa. T

b ClleUHasHOM TeOPHH OTHOCHTENBROCTI.
Ipakiveckoe samsie 9. PelleRie 3a%ad Ha NOCTPOEKHe H30ODAKERHs B TORKO/ HH3e.
Ipakiseckoe 3ansTie 10. Peilietie 3aay Ha BOTHOBYIO ONITHKY.

MpakTiaeckoe sansTie 11. Pemerie 3amad Ha anements CTO.

ceera. .
MOTYA CKODOCTH CBeTa B BaKyyme. TIpOCTPaHCTBO i Bpems|

0 mpogis

Ilp. paor.
Mpaxirseckae pacots:
(CamocTosenbhsie padoTsL.
TTaGopatoprsie paGoTsL.




Pazgen 7.

laTomuoro syxpa

Ksantosas]
busuka. PuskKa aToMa H

7.1 TpeAmer u 3afatn KBaHTOBOM QU3NKH. BHeWHHH GOTOSNEKTPHIECKHA opOEKT. TemI0B0e HaNyIeRue,

Pacnpenernetite SHepriH b CeKTpe abCOMIOTHO 4epHoro Tena. KpanTobas rumoresa Inanka.OmbiTe A. T

CtonetoBa, 3aKoHE! BHemHero hoTosdherta. Ypasrenne A. JiHuITeiiHa A BHemHero GoToahdexTa. BRyTperHHmi

poroodpexr. Trmt poToaneMeHTOR.

7.2. Gotos. Monenu crpoesns atoma. Oneirst I1. H. JleGenesa n C. M. Basunosa. 'motesa JL. Jle Bpoitns of

[BOHOBHIX CBOFICTBaX MHKDOYACTHIL it AyanusM. eKTPOHOB. JlaBieRie CeTa.

C it Teiisentepra.Of MHHHATOro CTIeKTpa aToMa BOAOPONA Ha 0CHOBe|
H. Bopa. Ci n oHeprun. Jlaseps.

7.3. Cocra i CTpOeHHe aToMHOro siupa. H3oTomst. Sinepibie ciitkl. JleeKT MACCh! i SHEDIHst CBA3H SAAPa.

7.4. EcTecTseHHAs DaHOAKTHBHOCT. 3aKOH DalHOAKTHBHOrO pactiaza. SIepHsie Peakuuk, DeakLii fenenus ul

cunresa.

7.5. Crioco6kt HaGIONEHHs H PETHCTPALHH 3apsUKeHHHX wacThy. Llenwas peakuus fenenus sxep. Snepaas|

0K 01,

OK 02

0K 03,

OK 04

Maanocasie pesynsTarsi:
- rotomocTs K
(camoonpenenerio;

- HanTe MOTHBAWT K 0YERHIO i THYHOCTHOMY PaSBRTIIO
- roTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSTENBHOCTH i
lcamoonpeneerio;

- HamHHe MOTHBALIH K OGY4IOHIIO H THYHOCTHOMY PA3BHTIIO;
| HeneHampaBneHHOe Da3BHTHE BHYTPEHHEH MO3MLHH]
[MuHOCTH HA OCHOBE AYXOBHO-HPABCTBEHHEHIX LeHOCTeil
Haponos Poccilckoil ®efepalMH, HCTOPHYeCKHX H]
[HauHOHANBHO-KYMBTYDREX TPamMLHii, OPMHPOBaRHe|
lcncremst T TaKOBOK,

THIO, CAMOCTOATENBHOCTH H

Vetrmii n mucemenmmi
lopoc.

Mposepourste padorsi.
[pakmieckre padoTst
(CaocTosTenbHEe paGoTs.
MaGoparophsie padoTE:.

onepretika. TepmosiepHiil CirTes. Hlo/yuetie DAiHOAKTHBHbIX H30TONOB 1 KX Torieck
eficTBie DANNOAKTHBHAIX M3NyHeHMiL. JNeMEHTAHHE HacTHIH. VCKODHTENH ONeMeHTAPHEX HaCTHIL.
OyHRaMeHTabHEe B3aUMOREHCTENS 1 CHITH. KBapKH.

[pakiveckoe samstie 12. Pelerie 3afat Ha PaCTpeAeNeRie SHEPIHA B CIEKTPE H3MyHeRHs a0COMIOTHO YepHOro|
rena.

IpakTideckoe 3ansTie
pakTHYeCKOe 3aHATHE
IpaxTuueckoe 3arsTHE
IpakTiseckoe 3ausTie

13. Pelmenye 3a1a4 Ha BOTHOBEIe CBOCTBA MAKDOYACTHI,
14.Pemenie 3a%ad Ha COCTAB # CTPOEHAE ATOMHOTO SAPA.
15. Pelerue 3a1at Ha CIEKTPE  M3yHeHAS ATOMA BOZOPOAA.

16. Pemerue 3afat Ha K HanyueHmii.

[oKOOrHYeCKOi KyTBTYDH, CTIOCOGHOCTH CTABMTH LM i
(CTPOUTE JKi3HeHHbE Ak
MeTanpenMeTHEIe pe3y/IbTaThi:

y HEle MORATHA M
yiuBepcanbie yueOHHe AeACTBHS (DeryiaTupHEe|
M03HaBaTeNbHbIEC, KOMMYRHKATHBHHE)

- 5 HX 51
lcouansHoit mpaxTiKe;

- TOTOBHOCTH K CAMOCTOATENBHOMY MIaHHPOBAHHI M
locymecTneniio y4eGHO! ReATenbHOCTH, Opramm3amii
[ye6HOro coTpyaHIueCTE ¢ MeLarorHyecK M paboTHHKaM]
M CBEDCTHUKAMH, K y4acTHIO B IOCTPOCHHH it

HaBaTeNbHOH 1|

loGpasosatemshoii TpaekTopH

TensCKoi,
npoexTHOi H comMaTsHOA fesTeTBHOCTH

- TOTOBHOCTS K CAMOCTOATENBHOMY IIAHHPOBAHHIO W
locymecTnenio y4eGHOA NeATeNbHOCTH, Opramm3amiH
y4e5HOrO COTPYRHIYECTBA C EAATOrHYeCKAMH PACOTHHKAMN

" K YHACTHIO B HOCTPOGHHK
loGpazopatesHoi TpaeKTopiH;

TpeaMeTHbBIE pe3yTbTaTh:

- chopMupOBaHHOCTh MORMMamms POTH GHIMKE B

, TEXHONOTHYECKOIH, COUMATLHOM 1 ITHHECKOT
lcepax feATenbHOCTH HesloBeKa; POTH i MecTa DH3HKH b
|coBpeMeHHO# HayuHOM KapTHHE MDA
- chopmmposanHoCTS CHCTEMH 3Hammi 0 duIEECKMY]
3aKOHOMEDHOCTSX, 3aKOHAX, TEOPHSX, AACTBYIOILHX Hal
yDOBHSX MHKDOMHDA, MAKDOMHDa M Meramupa;
peAiCTaBNeHHi O CTPYKTYpe MOCTPOGHHS (PHIHIECKOI]
reopiit
- cOOPMHPOBAHHOCTE yMeHHS DasNHuATh YCTOBHS]
INpHMEHHMOCTH MoZeneli GH3MYECKHX Ten 1 NpOLeCCoB|
(nsnemnit)
- chOpMEPOBAHHOCT yMeHEE NpHMEHATH 3aKOHH|
[Knaccuueckoil MeXaHWKH, MONKyIADHOA QU3MKH M

anexT KBAHTOBO! H3NKH A5
laHanmu3a u SABTEHHH |
IMeraMupa, pasTHYATS YCIOBHS MPHMERNMOCTH (BH3HYeCKI]
[39KOHOB, TORHMATS BCEOGII XapaKkTep ByHIaMeHTbHbIX]
3akoros
- ChopMIpOBAHHOCTS yMeHIi TPHMERATS 0CHOBOMONAraIOte|
laCTpOROMHUIECKHE IOHATHS, TEODHH H 3AKOHE! VIS AHATK3A 1

3HUeCKHX Ha|
3Be3ax, B SBEIMBIX CACTEMAX, B MOAKTATAKTHICCKO/ CPEXE|
|mBIKerHsT HeGECHBIX Te, SBOMIONHMH 38e3 i Beenennoi

p paGorsi ¢
(b3useckoro c

MEGOPMAUHOHHEX TEXHOJNOTHHA, DPa3BHTHE yMEHHI]
KpuTHuECKOrO aHATH3A U OLEHKH AOCTOBEPHOCTH
lnonyuaemoit udopyanmi
- b yMeHHii HCCTIeN0BaTh 1 |
[pasro0Bpasisie GHIMIECKIE ABNCKIA 1 CROACTBA 0GHEKTOB,
NPOBOAHTS CAMOCTOATENbHbE HCCTENOBAHMS B PEATBHbX K
1a60paTOPHEX YCIOBHAX, WATATh H aHATH3HPOBATH
XapaKTepHCTHKH NPHOODOB H YCTPOACTB, 0GBACHATS
IMpHHLETE X paboTst

- copMHPOBARKOCTS yMEHIA ewaTs pacueTHbe 3a%atu ¢

Pasnen 8.
Bcenennoi

Crpoenuel

8.1 [IpHMeHHMOCTS 3aKOROB QHHKH /UTs OGBACHERNs NPHPOMS KOCMHYIECKHX 0GHeKTos. CONHeuRas CHCTeMa.
3Be3/IEl M HCTOYHHKH MX SHEPIHU

8.2. Tanakika. I
onepris.

MacmTaGH it. TeMman MaTepus n Temran

0K 01,

OK 02

0K 03,

OK 04

3a/1aHHOf H HEStBHO 3aTAHHOI i it MozeEi0
- COPMHPOBAHHOCTE yMEHHS OGBACHATH OCOGEHHOCTH

G sBneRHi
- oBManeue oOpraHusANMOHHEME U MO3HABATeNHHHMH

AMOCTOATEINBHOTO HOBBIX 3HaHHIA B

[Versatit onpoc

Mpouecce BHMONHERHS NPOCKTHEX H yueSHO
licenenoBaTensCKX PaGoT, yMermsMI paGoTaTh B Tpymme C|
DASMHYHEX C ponei,
lpaGoty rpymmsi, b b

[HeCTaHTaPTHEX CHTYANUAX, aleKBaTHO OUEHHBATH BKTAJ
KaXA0TO W3 Y4AaCTHMKOB TPYNNN B pemeniel
it poGreMst b MOTHBALHH

[k Gynymeidl npodeccHOHANbHOH HeATENbHOCTH IO|
(M3MKO-TeXHIYECKOr0 npons

5.2 TunoBble KOHTPOJIbHEIE 3aJaHUsA WIHA HHbIe MaTepHaIbl

5.2.1 OueHouHbIE CpeACTBa NIPH TEKYIIEM KOHTPOJIE

Texymuil KOHTPOJb 110 JUCHUIUINHE OYOEeT 3aKI04YaThCd B YCTHOM U NUCbMEHHOM OIIpOCe IO TeMaM
OVCLUIIIMHEL, TPOBEPKE MPAKTUYECKUX U CaMOCTOSITENIBHEIX PAab0T, OTYETOB 10 TabOpaTOpPHEIM paboTam.

IIpuMepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememenne. [Iyte. CKOPOCTE.

CB0OOOHOE IafieHue.

HOCTyHaTeHBHOG 1 BpalllaTeJIbHOE€ OBUXKEHHUE TBEPOOIro Tejla.

BzaumopeiicTBue Ten. [IpUHIUT CyTIEPIO3UIMY CUJI. 3aKOHBI MexaHUKU HbloToHa
Cuna. Macca. Cumbl B MeXaHUKe.
WMnymnbe cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTUBHOE IBUXKEHUE.
PaboTa cunmbl. MOIIHOCTL. 3aKOH COXPAaHEHUST MEXaHUYECKON SHEePTHH.
PaboTa HMOTeHIMANLHEIX CUI. JHeprus. KuHeTuueckas sHeprus. [loTeHIManbHAS 9HEPTHU.
[IpuMeHEHNE 3aKOHOB COXpaHEHUS.
PaBHOBeCHE MaTepUallbHON TOYKM M TBEPAOTO Tema. [IBUXKEHUE XKUTKOCTEN U Ia30B.
MoOMEeHT cuibl. YCIOBUE paBHOBECHUS TBEPHOTO Tejla. 3JaKOH COXpPaHEHHUS SHEPTruU B [JUHAMHUKE
XKUAKOCTH ¥ rasa.
CBsI3b MeXMY [aBleHUEM U CPeNHeN KUHeTUUYEeCKON SHeprue MoCTynaTeIbHOTO TEII0BOTO IBUXKEHUS
MOJIEKYT UHeaNbHOTO Ta3a.
PaboTa npu u3MeHeHUN 00beMa UIeaTbHOTO ra3a. 3aKOHH TepMoOuHaMuKu. OCHOBH TEPMOOWHAMUKH.
IIpeoOpa3oBaHue dHEPTHH B (a30BHX mepexomax. CTpoeHMe ra3000pa3HEX, KUIKUX ¥ TBEPHOLIX Tell.
CpoiicTBa XKugkocTel. VicrmapeHre u KoHaeHcanus. Kumnenue.
JNeKTpuYecKoe B3auMonelicTBue. 3akKoH KynoHa. 3aK0H coXxpaHeHUSs 5JIEKTPUIECKOr0 3apsaa.
PabGora cunm snekTpocraTudeckoro nons. [lorernuan. PasHocTh moreHInuanos. CBI3b MeXAy
HAIpPSKEeHHOCTHIO ¥ Pa3HOCTHIO MOTEHIIMAJIOB 3JIEKTPOCTAaTUYECKOT0 MO,



[Nongpusanus [U3NeKTPUKOB. DHEPTUS 3apIKEHHOT0 KOHIEeHCATOpa. JHEePrus 3JIeKTPUIeCKOro IO,

YcnoBuss u AeUCTBUS 3NEKTPUYECKOro Toka. Cuia ToKa U MJIOTHOCTh TOKA. 3aKoH OMa [jIs y4acTKa
ey, JIeKTPUYeCKoe CONIPOTUBIIEHUE.

Pa6oTa ¥ MOITHOCTEL 37EKTPUUYECKOTO TOKA. JJEKTPUUECKUH TOK B PA3NIMYHBIX CpefaX. MarHuTHOe
ToJjie MPOBOOHUKA C TOKOM. [leficTBYE MarHUTHOIO MOJIS Ha MPSIMOJUHENHBIM TPOBOJHUK C TOKOM. 3aKOH
Awmrepa. B3aumopeiicTBre TOKOB. PaGoTa Mo mepeMeleHnio IIPOBOAHUKA C TOKOM B MarHUTHOM IIOJIE.

YckopuTenu 3apsixkeHHEIX YacTull. Macc-criekTporpad.

IToTok BeKTOpa MarHUTHOU MHAYKIUKU. OIC MHOYKUKY B OBUKYIIAXCS IPOBONHUKAX. MHIYKTUBHOCTE.
MarHuTHbEIEe CBOKCTBA BellleCTBa. DHEPrys MarHUTHOTO HIOJIS.

KonebaHus u BOJHEL.

TapMoHMYecKue KonebaHusI.

[TpeBpallieHue SHEPTUY IPU Kole6aTeTbHOM OBUKEHUH.

XapakTepUCTUKH, CBOMCTBA MEXaHUYECKUX BOJIH.

ONeKTpPOMarHUTHEIE KonmebaHusi. CBOGOIHEIE ¥ BHIHYKAEHHEIE 3IEKTPOMArHUTHEIE KONMeOaHus.

[TpeBpaleHye 9HEPTHH B KOje6aTeIbHOM KOHTYPE.

IlepeMeHHEIN TOK.

PaboTa ¥ MOIIHOCTh TOKA.

TpancopmaTOpEL.

ONeKTPOMarHUTHEIE BOJTHEL X X CBOMCTRBA.

OmnTrka. 3aKOH OTpaXKeHHUs ¥ MPeJIOMIIeHHs cBeTa. [10HOe BHyTpeHHEee OTpaXkeHue.

WnuTepbepenuns creta. [Tudpakuus cBeta. [Tonsgpusanus cBeTa. [JucCmepcus cBeTa.

KBanTtoBas runore3a Kpanra. Buemnn# ¢oTtosnekTpudeckuil apdexr.

®otoMm. Mopenu cTpoeHus aToMa. KBaHTOBEIE ITOCTynnaTh bopa.

Jlazepsl.

CocTaB u CTpOeHuEe aTOMHOTO siipa. EcTecTBeHHas pafl0aKTUBHOCTD. LlenHas peaknus nejaeHus sgep.

Kputepuu ouenuBanus:

- 90-100 GanmoB - Ipu MPaBUIILHOM ¥ ITOJTHOM OTBETE Ha [Ba BOIPOCA;
- 80-89 6annoB - mpu MPaBUILHOM ¥ ITOJTHOM OTBETE HA OJUH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha

BTOpOH;

- 60-79 6annoB - IpU IPaBUILHOM OTBETE Ha OJWH M3 BOIPOCOB MIIM YAaCTHYHOM OTBETE Ha o0a
BOIIPOCA;

- 0-59 6annoB - IpPU YaCTHYHOM OTBETE TOJILKO Ha OJUH U3 BOIPOCOB, IPH OTCYTCTBUU IIPABUIIBHEIX
OTBETOB Ha BOIIPOCHL.

[Tkarna oneHUBaHUSA
KomnmuecTBo 6anios 0-59 60-79 80-89 90-100

[Ixana onieHUBaHUS HeynoBneTBOpUTENIBHO YnoBneTBOPUTENBHO Xopouro  |OTaugHO

IIpoBepoyHas padora
ITpuMepH! 3a1ay [Jist MPOBEPOYHON PAbOTH:

1. Teno gBUXKeTCS PaBHOMEHO IO OKPYXKHOCTH paguyca 1,5 M co CKopocThio 2 M/c. OnpenenuTh
yCKOpeHue Terna.

2. Kamens Opormen mon yrioM 30 Tpaf K TOPU3OHTY. €O CKOpocThio 10 M/c. OmpeaenuTh HanbHOCTh
mornerta.

Kputepuu ouenuBanus:

- 90-100 6asoB - Ipy ITOJTHOM pEIIeHNHY [ABYX 3afay;

- 80-89 6amioB - Ipu NPaBUJILHOM U IIOJTHOM PEIIeHUN ONHOM 3afa4yM ¥ YaCTUYHOM pEILIeHUU BTOPOU

3aayy;

- 60-79 GanoB - Mpy IIPABUIHHOM U TIOJTHOM PEIIeHUH OTHOM 3amayy;

- 0-59 GamnoB - IpY YaCTUYHOM pEIIeHUH OTHOH 3ajayuy MM HEePEeIIEHHO! 3afave.
KonmuuectBo 6anmos 0-59 60-79 80-89 90-100
[lIkama oneHUBaHUSI HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

IIpakTHYecKue padoThI
[TpakTUYeCKUEe U CaMOCTOSITEIHEIE PAOOTHI IPUBEIEHE B METONUYECKUX YKA3aHUSAX K TPAKTUIECKUM
3QHATHUSIM U CAMOCTOSITENIbHEIM paboTaM mo pucruiuinee «dusuka».



JlabopaTopHbie pPadOTHI

JlabopaTopHEEe paboTH NIPUBENEHH B METOOUYECKUX yKa3zaHUAX K jtabopaTopHEIM paboTram mo
oucuuIuHe «OU3nuKa».

OtuéT no nabopaTopHeIM pabotaMm. OTUET mpefcTaBnseTcs B 6ymaxxHOM Bume. OTUET

IOJIKEH COLEPXKATh:

1. Ha3BaHwue mabopaTOPHOH PAaOOTEL.

2. ITenb maGopaTOpHOH pabOTHI.

TpeGoBaHus K 0TUETY 110 J1TaOOPATOPHLIM paboTam

3. [TpuGops! ¥ TPUHATJIEKHOCTH.

4. CxeMy UM PUCYHOK YCTAHOBKY, a TaKXKe PUCYHKHU, IOSCHSIONINE BEBOL pabouux GopMyII.

5. OcHOBHEIE PacuéTHBIE HOPMYJIIH C 00513aTENTEHBIM TIOSICHEHUEM BEJIMYMH, BXOASAIINX B HOPMYITY.

6. TaOmuIILL.

7. [IpuMepHl pacyéra.

8. Ecniu TpebyeTcs 1Mo 3agaHuio - rpaduKy ¥ fuarpaMMEHL.

9. BeiBop M0 1abopaTopHO# paboTe.

Kputepuu ouenuBanus:

- 90-100 6amnoB - mpu BHIIOJHEHUM BCEX MYHKTOB B MONHOM 06b€Me, 6e3 omuboK; caemaHbl
TIpaBUIIbHEIE BHIBOMHI;

- 80-89 GannoB - pu BHITIOJIHEHUYU BCEX IYHKTOB B MTOTHOM 00HEME, HO HOMYIIEHb He3HAYUTEIhHEIE
OILTMOKY B pacueTax He BIUSIOIINE Ha BEIBOJ;

- 60-79 6asnoB - MpH BHIIOJHEHWN BCEX MTYHKTOB B MMOIHOM 00BhEME, HO B pacyeTax HOMYIIeHH OUIMOKH,
BIIUSTIONTHE HA BHIBOT;

- 0-59 6amnnoB - mpu 0GOPMIIEHUH PA3TETIOB B HETIOITHOM 00BEME.
KonmuecTBo 6anmos 0-59 60-79 80-89 90-100
[Ixana oneHUBaHUS HeynosneTBOpUTENBHO YOoBneTBOPUTENBHO Xopouro  |OTaugHO

5.2.2 OneHoYHbIE CPECTBA MPH MPOMEXKYTOYHON aTTeCTalluu

[TpomexyToyHas aTTecTalus o0y4aomuxcs no gucnunnute "®usuka" NpoBOOUTCS B COOTBETCTBUHU C
OIIOII u aBnseTcs 06s3aTeNIbHON.

dopMol IPOMeXKYyTOUHOU aTTeCTalluy SBNISETCS 3K3aMeH BO 2 ceMeCTpe, B IIpollecce KOTOPOTo
omnpepensercs chopMUPOBaHHOCTh 0003HaYEHHEIX B pabouell mporpaMMe KOMIETEHITUH.

ObyuJaronmiics CHaéT 9K3aMeH , ECJIU IIPUCYTCTBYIOT BCe YKa3aHHbIE 3JIEMEHTHL.

B cnyyae Hanuuyus y4eGHOU 3af0ONIKEHHOCTH, 00ydYarIMMUICST CaMOCTOSTEIbHO BHIIIONIHSET
yabopaTopHEIE PabOTHl, 0QOPMIISIET [0 HUM OTYET, IPEACTABIISIET BHIIONTHEHHBIE B TETPAOHN IIPAKTUYECKUE U
CaMOCTOSITEJTbHEIE PA0OTHL.

[Tpu mpoBefeHNYN MTPOMEKYTOUYHOTO KOHTPOJIS obydamuMcs OyoeT 3afaHo ABa BOIPOCA, Ha KOTOPHE
OHU JOJIKHEI JAaTh OTBETHL.

Hampuwmep:
Bompocs! 115 MOATOTOBKY K 9K3aMeHY BO 2 ceMeCTpe:
1. MexaHWY€eCKNe U 3JIEKTPOMATrHUTHEIE KONIEOaHUSI.
2. BonHEL B ynIpyrou cpefe. NeKTPOMarHUTHEIE BOJTHEL.
3. Pacuér unTepbepeHINOHHON KaPTUHE OT IBYX KOT€PEHTHEIX UCTOYHUKOB.
4. Nudpaknus Openens u dpayurodepa.
5. EcTecTBeHHbIH CBET. BUOHI MONSIPU30BaHHOTO CBETA.
Kputepuu ouenuBaHus:
- 90-100 GanmoB - mpu TPaBUILHOM U TIOJTHOM OTBETE Ha [BA BOIIPOCA;
- 80-89 6anioB - IpY IPaBUJILHOM U IIOJIHOM OTBETe Ha OJUH U3 BOIIPOCOB U IIPABUIBHOM, HO He
[IOJIHOM OTBETe Ha [APYIO¥ U3 BOIIPOCOB;
- 60-79 Gaa - Ipy IPaBUIEHOM K HEIIOJIHOM OTBET€e Ha [IBa BOIIPOCA WJIU IIPABUJIBHOM U IIOJIHOM
OTBETE TOJIbKO Ha OUH K3 BOIIPOCOB;
- 0-59 Gasa - mpYU OTCYTCTBUY IIPABUJIBHEIX OTBETOB Ha BOIIPOCH.
KonmuecTBo 6anmos 0-59 60-79 80-89 90-100

[lxana oneHUBaHUS HeynoBneTBOpUTENBHO YOoBneTBOPUTENIBHO Xopouro  |OTaugHO




5.2.3 MeToau4YecKHe MaTepHaJibl, ONMpe/e/Isoiie MPoneaypsI OneHUBaHUsI 3HaHUH, YMEHHH,
HABBHIKOB H (MJIH) ONBITA IesITeTbHOCTH, XapaKTepHu3yomue 3Tanbl GopMHUPOBaHUSI KOMIIETEHIHH

ITopsimok opraHM3aluy MPOBENEHUS TEKYLIET0 KOHTPOJIS U MIPOMEXKYTOUYHOM aTTecTalluu MpeCcTaBlieH
B [To70XeHNH O MPOBEAEHWH TEKYUIeTO0 KOHTPONS U IPOMEXYTOUHOM aTTeCTallMd 00yJaluIuxcs,
OCBauBaIOUIMX 06pa30BaTeNbHEIE TPOTPAMMEL CPENHETO podeccroHanbHOTO 06pa3oBanus B Ky3I'TY (Un 06/-
10).

6. UHblEe cCBegeHus U (MIM) MaTepHaIbl

HpI/I OCyILlIeCTBJIEHUHU o6paaoBaTean0ro IIpomecCa NPpUMEHATCA ClIenyrolnue 06pa303aTeanLIe
TEXHOJIOTHHU:

- TPAOUIIUOHHAA C UCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKHUX CPENCTB;

- HTHTEePaAKTHUBHAsA
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