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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
OCHOBHOUM o6pa3oBaTenbHOW mporpaMmil B cooTBeTcTBUU ¢ ®T'OC mo cmemmanbHocTH 09.02.07
«VIHpOopMalOHHbIE CHCTEMEl M IIPOTpPAMMUDPOBAHUE>.

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
nestenbHoCcTH PI'OC 1o crermanbaocTH 09.02.07 «MiHGOPMALMOHHBIE CUCTEMEL U TIPOTPAaMMUPOBAHHUEY.

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

OcBoeHUe JUCIUIIIMHE HallpaBIeHO Ha GOpMUPOBaHUE:

OK 01 Buibupats cioco0bl peleHns 3afayd IpohecCruoHaIbHON NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3IMYHEIM KOHTEKCTaM

JIMYHOCTHLIE Pe3yIbTaTh: TOTOBHOCThL K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeIeHNIO;
HaJIM4re MOTUBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHbIE PE3YIIBTATH: 0CBOEHHEIE 00yYaOIUMUCS MEKIIPEAMETHEIE TOHITHS U
YHUBEpCAJIbHEIE YueOHbIE NeHCTBUSA (PETYIATUBHEIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHMUIO M OCYLIECTBIIEHNIO YIeOHOU NEesTETbHOCTH,
OpraHu3aluy y9eOHOT0 COTPYOHUYECTBA C IIefarornYeCcKUMU PAabOTHUKAMU U CBEPCTHUKAMHU, K
y4YaCTHIO B IOCTPOCHUY NHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUHU

IIpenMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTh IOHUMAHUS PO PU3UKU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLUANIbHOM U 9TUYECKOU cepax HesTeTbHOCTH YeJI0BeKa; POJIA U MeCTa (pU3UKHU B
COBPEMEHHOU HayYHOU KapTHUHE Mupa

chopMUPOBAaHHOCTh CUCTEMEI 3HaHUH 0 (U3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPUSIX,
OEeNCTBYIOIMNX Ha YPOBHAX MUKPOMUPA, MaKpOMUPa U MeraMupa; IpefcTaBlIeHul 0 CTPYKType
IIOCTPOEHUs GU3NYECKON TEOpUU

chopMUPOBAaHHOCTh YMEHUS pa3indaTh YCIOBUS IPUMEHUMOCTH MOfeiel GU3n4eCcKux Tel U
IIPOIIECCOB (SIBIIEHUM)

chopMUPOBAHHOCTh YMEHUN IPUMEHSTh 3aKOHEI KJITACCUYEeCKOM MeXaHUKH, MOJIEKYIIpHON PU3UuKy 1
TEPMOAVHAMUKY, 3JIeKTPOAUHAMUKY, KBAHTOBOU (M3UKY /IS aHAJIN3a U 00BSICHEHUS SBIICHUN
MUKPOMUPa, MaKpoMupa 1 MeraMmupa, pa3jandarh yCI0BUS IPUMEHNMOCTU PU3NUeCKUX 3aKOHOB,
IIOHUMATh BCeoOImii XxapakTep GyHAaMeHTaIbHEIX 3aKOHOB

OK 02 Vcnonb30BaTh COBPEMEHHbBIE CPEMICTBA [TOMCKA, aHAIN3a ¥ UHTEPIPeTAlNK HHGOpMauu u
uH(OpPMAIMOHHEIE TEXHOJIOTUY [/l BHIIOJTHEHUS 3aiad TPOo(ECCHOHANIBHOM AesiTeTbHOCTH
JINYHOCTHEIE PE3YJIBTATH: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIFBHOCTH U CAaMOOIIPENeNIEHUIO;
Ha/lW4yie MOTUBAIMYU K 00YYEHUIO ¥ TMYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHEE PE3YIbTaTh: OCBOEHHEIE 00YYaIOMUMICI MEXKIPEIMETHEIE TIOHSITHS 1
YHUBEpCAJbHEE YieOHbIe NeiCTBUS (PEeTyIATUBHLIE, TI03HABATEIbHEIE, KOMMYHUKATHBHEIE)
CTOCOGHOCTD UX UCIIOIb30BAHUS B IO3HABATEIBHOM U COLMATBLHON TPAKTHUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO ¥ OCYIIECTBIIEHUIO YIeOHOH JesTEeTbHOCTH,
OpraHu3anuy yueOHOr0 COTPYOHUYECTBA C TIeJarOTHYeCKUMY PAOOTHUKAMU ¥ CBEPCTHUKAMHU, K
y4YacCTHIO B TOCTPOEHUU MHAUBUAYATBHON 06pa30BaTeNIbHOM TPAEKTOPUU

ITpenmeTHBEIE PE3YNbTATH: CPOPMUPOBAHHOCTL YMEHUH TPUMEHSTH OCHOBOIIOJIATaioINe
aCTPOHOMUYECKUE MOHSATHS, TEOPUHU U 3aKOHBI IS aHaNu3a U 00bsACHEeHUs PU3NUECKUX MTPOLIECCOB
IIPOUCXOMSIINX Ha 3Be3[aX, B 3Be3[IHEIX CHCTEMAaX, B MEXKTralaKTUYeCKOU cpefie; IBUKEHUS HeOeCHBIX
TeJI, 9BOJIIOIINY 3Be3[ U BceneHHOR

OBJIa[IeHNE Pa3NUYHBIMU crioco0aMu PaboTH ¢ HHGOopMaLueh GU3nIecKoro comepKaHus ¢
HCIT0JIb30BaHUEM COBPEMEHHBIX HH(GDOPMAIMOHHEIX TEXHOIOT UM, Pa3BUTHE YMEHUN KPUTUYECKOTO
aHanM3a 1 OIIeHKY JIOCTOBEPHOCTH MONTy4aeMol nHpopMaIuu



OK 03 InaHupOBaTh ¥ pPeannu30BEIBAaTh COGCTBEHHOE MPOGECCHOHATBPHOE M INYHOCTHOE PA3BUTHE,
IPeNIPHHUMATENbCKYI0 AesITeTFHOCTD B IPO(GeCCHOHANbHON chepe, UCIONb30BaTh 3HAHUS 110
(UHAHCOBOY I'PAaMOTHOCTH B PA3NIMYHBIX KU3HEHHHIX CUTYAIUIX

JINYHOCTHBIE PE3YIIbTAThl: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOTIPENeNIeHHUIO;
HaJMure MOTUBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHbIE PE3YIbTaThl: 0CBOEHHEIE 00yYaOIIUMUCS MEKIIPEIMETHbIE TOHSITHS U
YHUBepCasbHbIe yueOHbIEe NeHCTBUSA (PeTYNATUBHEE, I03HABATEIbHEE, KOMMYHUKATHBHEIE)
CIIOCOOHOCTH UX MCIIONb30BAHUS B TO3HABATENIbHON U COIMANTbHOMN IIPAKTHKE;

OBJIafleHVe HaBhIKaMHU Y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

[TpemMeTHEIE PE3YNbTATH: CHOPMUPOBAHHOCTh YMEHUH UCCTIEN0BATh U aHATM3UPOBATh
pa3HooOpa3Hbie Gu3nYecKue SBIECHUS U CBOWCTBA 00BEKTOB, IIPOBOMUTEL CAMOCTOSITENTEHEIE
HCCIIeIOBAHUS B PEAIbHEX U Ta60PaTOPHEIX YCIOBUSIX, YUTATh U aHAIM3UPOBATh XaPaKTEPUCTUKHU
PUOOPOB ¥ YCTPOUCTB, OOBSICHITH MPUHLIUIIE UX PAaOOTH

c(hOPMHUPOBAaHHOCTh YMEHHUS PEIIaTh PaCYETHEIE 3alauH C SBHO 3aJaHHOHN ¥ HESIBHO 3alaHHOM
(Gbu3NIEeCKON MOMENbI0

OK 04 9¢ddexTrBHO B3aUMOIEHCTBOBATh U Pa00TATh B KOJINIEKTHBE ¥ KOMaH/Ie

JINYHOCTHHIE PEe3YIbTATH: HATUYNE MOTHBAIMH K 00YUYEHHIO ¥ TUYHOCTHOMY Pa3BUTHIO;
IleJieHaNpaBIeHHOe Pa3BUTHE BHYTPEHHEH MO3UIIUK IMYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHEBIX
IeHHOCTel HaponoB Pocculickoi Oefepanny, UCTOPUUECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAIUIIUY,
(hopMUpOBaHUE CUCTEMEI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBLIX YCT@HOBOK, aHTUKOPPYIILILOHHOTO
MHPOBO33PEHUS, TPABOCO3HAHMUS, S9KOTIOTHYECKON KYIbTYPHI, CITOCOOHOCTH CTABUTh IE€JTU U CTPOUTH
XKU3HEHHBIE TIIaHbI

MeTanpeaMeTHEE Pe3yIbTaThl: TOTOBHOCTL K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIIECTBIIEHUIO
y4eOHOU [esITeNbHOCTH, OPTaHu3aIuK yieOHOTO COTPYOHUYECTBA C TearoTHYeCKUMHU PabOTHUKAMU 1
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOESHUY MHIUBUAYATbHOW 00pa30BaTEIbHON TPAEKTOPUH;
OBJIaZIeHVe HaBHIKaMU y4eOHO-UCCIEN0BAaTEIbCKOMN, IIPOEKTHON U COIMANbHON eI TEIFHOCTH

[TpemMeTHEIE Pe3YNIbTATH: CHOPMUPOBAHHOCTL YMEHUS 00BACHATE 0COOEHHOCTH ITPOTEKAHUS
(bU3nYEeCKUX IBIEHUN

OBJIafleHVe OPraHU3alMOHHKIMY U TI03HABATEIPHEIMY YMEHUSIMY CAMOCTOSITEILHOTO IPHOOPETEHNUS
HOBBIX 3HAHUH B IPOIIECCE BEHIOIHEHUS TPOEKTHRIX U y4eOHO-UCCIIeN0BAaTEILCKUX PAb0T, YMEHUSIMU
paboTaTh B IPYIIe C BEIIOJTHEHNEM PA3IMYHLIX COL[MAIbHLIX POJIeH, IIaHNPOBaTh PaboTy TPYILIIE,
pauroHaNIbHO PaclIpenensiTh OesTelbHOCTh B HeCTaHTaPTHHIX CUTyalusax, afleKBaTHO OL[eHUBaTh BKJIAT,
KaXIOT0 U3 Y4aCTHUKOB I'PYIIIHL B PellleHNe PacCMaTpUBaeMo mpobieMsl chOPMUPOBAaHHOCTD
MOTHUBAIMHY K OyOymed mpoheccuoHanbHON NesTeIbHOCTH 110 CIIELUAIBHOCTSIM (PU3UKO-TEXHIUYECKOT0
npoduns

B pe3ynbTaTe 0CBOEHHS THUCHHIUIMHBI 00YYAOMIHHCS B 00IEeM 10 TUCHHUIUIHHE T0/IKeH

JINYHOCTHLIE Pe3y/IbTaTH:

- TOTOBHOCTD K CAMOPa3BUTHUIO, CAMOCTOSTENILHOCTH U CaMOOIIpeie/IEHHUIO;

- HAJTUYUe MOTUBAIMY K 00YUYEHUIO ¥ TUYHOCTHOMY Pa3BUTHUIO

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIFHOCTH ¥ CAMOOIIPELIEIEHNIO;

- HaJIMYKe MOTUBAIMY K 00YUEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- LleJieHaIIpaBlieHHOE pa3BUTHE BHYTPEHHEHN MO3ULKU JIMYHOCTH HAa OCHOBE OYXOBHO-HPABCTBEHHBIX
IeHHOCTel HapomoB Poccuiickoii ®emepalinyl, UCTOPUUECKUX U HAIMOHAIbHO-KYJIBTYPHBEIX TPafgulni,
dbopMupOBaHUE CUCTEMH 3HAYUMEIX IIeHHOCTHO-CMBICJIOBHIX YCTAHOBOK, AQHTUKODPPYIIHXOHHOTO
MHPOBO33pPEHHUS, IPABOCO3HAHUS, YKOJOTUYECKOHN KYJIBTYPH, CIOCOOHOCTH CTABUTH I[E€IM U CTPOUTH
XKU3HEHHBIE IIJTaHbI

MeTanpenMeTHEIE PE3YIbTATH:

- OCBOEHHBIE 00y4YalOUMMUCS MEeXIpPegMETHEe MOHSITUS U YHUBepPCalbHEE yuyeOHbIE AeHCTBUS
(perynsTuBHBIE, TO3HABaTENbHEIE, KOMMYHUKATUBHEIE)

- CTIOCOOHOCTH WX MCIIOIh30BAHMS B II03HABATEILHON U COLMANbHOM MPAKTHKE;

- TOTOBHOCTb K CAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYIIECTBIIEHUI0 y4eOHOHU [esTeIbHOCTH,
opraHu3anuy y4eOHOT0 COTPYAHUYECTBa C NeJarorudeCKUMU PaOOTHUKAMU U CBEPCTHUKAMHU, K yYaCTHIO B
IIOCTPOEHUY MHOUBUIYAIbHON 00pa30BaTelbHON TPAeKTOPUU

- OBNTaJleHNe HaBBIKaMHU y4eOHO-UCCIIeIOBaTEIbCKOM, IIPOEKTHON U COLMANbHOM AesTeTbHOCTH

- TOTOBHOCTh K CAMOCTOSTEJIbHOMY IMIaHWUPOBAHUIO U OCYIIECTBIEHUIO y4eOHOU [eSTeIbHOCTH,
opraHu3anuu yuebHOT0 COTPYOHUYECTBA C MefarorniecKUMU paboTHUKAMM U CBEPCTHUKAMHU, K YH4aCTHIO B
MTOCTPOEHUY HHOUBUAYANbHOM 00pa30BaTeNIbHOM TPAeKTOPHUY;

[TpenMeTHEIE PE3YITATHL:



- ¢hOpMUPOBAHHOCTh MOHUMAHUS POJU GU3UKK B 9KOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMANbHOU U
3THUYeCKOU chepax IesTeNbHOCTH YeI0BEKa; POJIU U MecTa GU3UKU B COBPEMEHHON Hay4YHOU KapTUHE MUpa

- copMUPOBAHHOCTh CHUCTEMHl 3HAHWU O (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHSX,
OEeCTBYIOIIMX Ha YPOBHSAX MUKPOMHKPA, MAaKpOMHUPa ¥ MeTaMupa; MPeACTaBlIeHU! 0 CTPYKType MOCTPOEHHUS
(bu3uYeCcKoil TeOpUn

- cGOpPMHUPOBAHHOCTh YMEHUS Pa3NuyaTh YCIIOBUS IPUMEHUMOCTH Mopened GU3MYECKUX TeNl U
TIPOIIECCOB (SIBIEHUM)

- copMUPOBAaHHOCTL YMEHUY NIPUMEHSITh 3aKOHBI KJITACCUUECKON MeXaHUKM, MOJIEKYISIDHOU (QU3UKU U
TePMOOWHAMUKHU, SMEKTPONMHAMUKY, KBAaHTOBOW (QU3UKY IJIST aHaANM3a ¥ 00BICHEHUS SIBIeHUN MUKPOMUDPA,
MakpoMHpa U MeramMupa, Pa3jndaTh YCIOBUSI IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIUM
XapakTep QyHIaMeHTalTbHEIX 3aKOHOB

- chOpPMHUPOBAHHOCTh YMEHUH TPUMEHSITh OCHOBOIIOJIATaloNIe aCTPOHOMUYECKHE TIOHSITUS, TEOPUHU U
3aKOHH OJIg aHanu3a U 00bACHEHUS (U3UUYECKUX IPOIECCOB MPOUCXOMOSIIMX HA 3BE3MaxX, B 3BE3OHBIX
CUCTEeMaX, B MEXKTaJlaKTUUECKOH cpefie; MBUKEHUs HeOeCHBIX Tell, 9BOJIIOLUY 3Be3 U BceneHHOM

- OBlAfleHME PA3NUYHHIMU crmoco6amMu paboTh ¢ wHOpMauumeid GUIUYECKOTO COMEepPKaAHUS C
KCIIONIb30BaHUEM COBPEMEHHBIX MH(GOPMAaIMOHHEIX TEXHOJIOTHUN, pa3BUTHE YMEHUM KPUTUUECKOT0 aHalInu3a U
OLIEHKY NOCTOBEPHOCTH II0JTydyaeMoi HHGOpMaIuu

- chOpMUPOBAHHOCTh YMEHUH MCCIIeJOBATh U aHATM3UPOBATh PAa3HOOOpa3Hble PU3NYECKUE SIBIEHUS U
CBOMCTBA 00BHEKTOB, IPOBOAUTH CAMOCTOSITE/IbHEIE MCCJIEOBAHUS B PEaNbHEIX U J1a60PaTOPHEIX YCIOBUAX,
YUTaTh U aHAIM3UPOBATh XapPaKTEPUCTHUKY IPUOOPOB U YCTPOUCTB, 0OBSICHSATH MPUHITUIIH UX PaBOTH

- ¢hOpMUPOBAHHOCTL YMEHHUS PelIaTh pacueTHbIE 3afjay¥ C SIBHO 3afaHHON M HESIBHO 3aJaHHOM
(bu3uYeCcKoil MOLIENbIo

- cOPMHUPOBAHHOCTb YMEHUS 00BSICHATh 0COOEHHOCTH MPOTEKaHUST GUINUECKUX STBJIEHUH

- OBJIafieHNE OPTaHU3Al[MOHHBIMU ¥ [T03HABATENIbHEIMU YMEHHUSIMHE CaMOCTOSITEJIBHOTO ITPHOOPETeHUS
HOBHIX 3HAHUH B IIPOIECCE BEITIOJTHEHUS IPOEKTHHIX ¥ yUeOHO-UCCIIe0BaTeNIbCKUX PAboT, ymeHusIMu paboTaTh
B IPYIIE C BRINOJHEHWEM DPA3JIUYHLIX COIMAJIBHHIX POJiel, IJIaHUPOBAaTh pPaboTy I'PYIIL, PalHOHAJIBEHO
pacnpenensaTh OeATeIbHOCTh B HeCTAHOAPTHBIX CUTyallUsAX, aJleKBaTHO OILleHMBATh BKJIAJ KaXJOro U3
Y4aCTHUKOB TPYIIIE B PelIeHWe paccMaTpuBaeMoi mpo6neMbl cPOpMUPOBAaHHOCTL MOTHBALMY K OyOyIIen
npodeccuoHanbHOM [eSITENTbHOCTH 10 CIIEUATbHOCTIM QU3NKO-TEXHUYECKOTO TPOQUIIST

2. CTpyKTypa H comepKaHHe THCIHIUTHHBI

2.1 O0beM OUCOHMIIMHBI M BEIBI Y4e0HOH padoThI

®opma obyuenns KonuyecTBO 4acoB
(01 30|03

Kypc 1 / Cemectp 1

O0BeM TUCIUIIIHHBI 66
B TOM YHKCIIE:

/AeKyuu, ypoKu 32

nabopamopHvlie pabomul

npakmuyeckue 3aHAMuUA 16

Koncynbranumn

CamocTosTenbHas paboTa 18

[TpoMexKyTOYHAs aTTeCcTallus

VHpuBuayanbHOe IPOEKTUPOBAHNUE

dopMa NPOMeKYTOYHOH aTTeCTaHH

Kypc 1 / Cemectp 2

O0BLeM OUCLHMIIIMHEI 78
B TOM YHCIIE:

/NeKuulU, ypoKu 22

nabopamopHvie pabomvl 22

npakmuyecKkue 3aHamus 22

Koncynbranumn

CamocTosTenbHas paboTa 12




dopMa 00ydeHHUs

KonuuecTBO 9acoB

(010
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HpOMe}KyTO‘IHaH aTTeCcTaluud

HHJII/IBI/II[yaJ'IBHOG IIPOEKTUPOBaHNE

®opMa NPOMeKyTOYHOH aTTeCTalHH muhdepeHIMPOBAHHEIN 3a4€ET

2.2 TeMaTHYECKHH IIJIaH M COEePXKaHUe TUCIHIUITHHBI

HamMeHOBaHUue
pasmenoB U TeM

CopepxaHue yu4eOHOTO MaTepuana U GOpPMEl OpraHU3AIUU NesATeIbHOCTH
00yJaromxcs

O6beM
B Yacax

Pa3gen 1.

®u3uKa U MeTOabI HAYYHOI'O NO3HaHUA

4

1. dusuka - pyHAaMeHTaIbHas HayKa 0 IpUpofe.

EcTecTBeHHO-HAY4YHEBIM METO[ IO3HAHUS, €r0 BO3MOXHOCTU U I'DAHUIIEL
IPUMEHUMOCTH. DKCIEPUMEHT U TEOPUS B IIPOLleCCe TO3HAHUS IIPUPOLHL.
MopenupoBaHue Gpu3nyecKux IBJIEHUN U IPOLECCOB. POk sKCcliepuMeHTa
¥ TEOPHUHU B IpOIlecCe MOo3HaHuS npuponkl. du3ndeckas BeIUYUHA.
[MTorpemrnocTy U3MepeHut GU3NIEeCKUX BenudruH. OU3nyeckre 3aKOHHL.
I'paHuUIEl TPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [loHsATHE 0 HU3UUYECKOH
KapTuHe Mypa. 3HaueHUe GUu3uku npu ocBoeruu npodeccuit CIIO.

1.2. MaremaTuka B Kypce GU3UKU: CKANSPHEIE ¥ BEKTOPHEIE BETHMUUHEL,
3JIEMEHTH BEKTOPHOU anre6phL.

Pa3zgen 2.

MexaHHKa

22

2.1. TlpemgMeT ¥ 3aJayu KJIAaCCHYECKOH MeXaHUKH. KuHeMaTHYecKue
XapaKTEePUCTUKY MEXaHWYECKOT0 IBUXKEHHUS.

ITepememenue. I[IyTe. CKOpOCTh. PaBHOMepHOe MPAMONHHEHHOE
IOBUXEHMe. YCKopeHue. PaBHOIEpeMeHHOe MPSMONUHEHHOe OBUXKEHUe.

2.2. CBoGogHoe mageHue. [[BUKeHHe Tella, OPOIIEHHOTO IO YIJIOM K
ropu30HTy. IlocTynarenbHOe U BpallaTelbHOE OBUKEHNE TBEPHOTO Tea.

2.3. B3auMogpelicTBue Ten. [IDHHOUI CYNePHO3UIUH CHUI. 3aKOHH
MexaHuKU HpioToHa

WuepnuanvHas cucreMa orcyera. Cuna. Macca. Cuiabl B MeXaHUKe.
[BuxeHue HeOECHBIX TEJl ¥ WX UCKYCCTBEHHHEIX CHYTHUKOB. SIBIIEHUS,
HabIogaeMEle B HEMHEPIHAIBHEIX CHCTEMAaX OTCUeTa.

2.4. Mnymnbc cUmbL. 3aKOH COXpaHeHUs UMITyNibca. PeakKTHBHOE OBUXKEHUE.

2.5. PaboTa cumel. MONTHOCTE. 3aKOH COXpaHEeHHUsT MeXaHUIeCKOM SHEePTHH.
PabGoTa MOTEeHIIMANbHEIX CHJI. JHeprusi. KuHeTtuyeckas SHEPTHS.
[ToTenunanbHasa sHeprus. [IpuMeHeHNe 3aKOHOB COXpPaHEHWUS.

2.6. PaBHOBecue MaTepUalbHOU TOUYKM U TBEPHOTO Teja. [IBUXKeHUE
JKUIKOCTeU U ra30B.

MoMeHT cuIH. YCI0BUe pPaBHOBECHUS TBEPHOOTO Tejla. 3aKOH COXpaHEeHUs
SHEPTUHU B [UHAMUKE XUIOKOCTH U rasa.

B ToM uyMCIle, IPaKTHYECKUX 3aHATHH U 1aG0paTOpPHLIX padoT

10

[IpakTudyeckoe 3aHATHe 1. PemeHune 3agmad Ha KHHEMAaTHUKY
IIOCTYIIaTeJIbHOTO [BUXKEHUs Tell.

HpaKTI/IquKOG 3aHsATHUE 2. PemeHue 3agad Ha OAHAMUKY
IIOCTYIIAaTEJIbHOTO OBUXEHUAd

HpaKTI/IquKOG 3aHaTue 3. PellleHre 3agad Ha 3aKOHH COXpaHEeHusd B
MeXaHHuKe

CamocTosiTe/TbHasi paboTa 00y4JaIOIIUXCs

I/I3yquHe U KOHCIIEKTUPOBaHUE TEMEI <<J1BI/I}KeHI/Ie HeOEeCHBIX TeNl U UX
HUCKYCCTBEHHBIX CIIYyTHUKOB. HBJ’IeHI/IH, Ha6n1011aeMHe B HEHMHEPIXAJIbHEIX
CHCTEMax O0TCUETa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISAPHOH GU3UKH U TePMOTHHAMHUKH

12




3.1. TIpenMeT 1 3ama4u MOJIEKyISPHO-KuHeTH4YeCcKo Teopuu (MKT).
JKcnepuMeHTanbHEIe HoKa3aTenbcTBa MKT. AGcomioTHas TeMIeparypa
KakK Mepa cpefHell KUHETHYECKON 3HEPTUU TEIJIOBOTO ABUXKEHUS YaCTHUI]
BelecTBa. Mofenb ueanbHOro rasa. CBsI3b MeXNy IaBlleHUeM U cpegHel
KUHETHYeCKOil 9Hepruel IoCTyIaTelbHOTO TEIJIOBOTO IBUKEHUT MOJIEKYT
HeanbHOrO rasa.

3.2. YpaBHenue MeHpgeneeBa-Knanelipona. ['a30Bble 3aK0HE. BHYTpeHHAS
SHEprus UAearbHOTO Ta3a. TepMoguHaMUKaA.

Pa6oTa mpu u3MeHeHHH oObeMa HOealbHOTO ra3a. 3aKOHH
TepMoprHaMuKu. OCHOBEI TEPMOAMHAMUKY. PaboTa u Temonepegaya Kak
cnoco0b M3MEHEHHWs BHYTPEHHEW 3HEePruu. YPaBHEHHE TEIJI0OBOTO
Oamanca. IlepBoe ¥ BTOpOe Haydala TepMOAMHAMHUKH. AmuabaTHHIN
npouecc. KIIMI temnoBoro msuratens. Llukn KapHo.

3.3. ArperaTHbe COCTOSIHUS BelnecTBa. ®a30Bbe Mepexoasl. BlaxHOCTE
BO3/yXa.

lIpeoGpa3oBanue 3Hepruu B (a30BHX nepexomax. CTpoeHHe
ra3000pa3HbIX, KUOKUX U TBEPALIX Ten. CBOUCTBa XKumKocTel. McmapeHue
U KoHpeHcanus. Kunenwe. HachlleHHbE U HEHACHIIEHHLE MapH.
AGCOMIOTHAS ¥ OTHOCHUTEJIbHAs BIaXHOCTh BO3[OyXa. [ICHXpPOMETD,
rurpometp. Touka pPock. Mofenb CTPOeHUs TBEPALIX Tell. MexaHuYecKue
CBOWCTBA TBEP/HIX TEIL.

B TOM 4yHCIe, IPAaKTHYECKHX 3aHATHH U Ta00PaTOPHBIX padoT

[pakTuyeckoe 3aHsTHe 4. PerreHue 3agayd 10 MOJNEKYISIPHON (QU3KKeE.

HpaKTI/I‘{eCKOB 3aHATHE 5. PemeHue 3agay 1o TepMOOUHAMUKE.

CamMocTosiTeTbHasi padoTa 00yJaIOIIHXCS

W3yyeHue ¥ KOHCIEKTUPOBAHUE TEeMEl «AOCONMIOTHAS TeMIepaTypa Kak
Mepa CpefHed KMHETUYECKOU 3HEpPTHH TEIJIOBOTO ABUKEHUS YaCTHI]
BeIlleCTBa>.

IR INS

I/I3yquHe " KOHCIIEKTHUPOBAHNE TEMEL «HacrImeHHbe ¥ HeHaCHIIIeHHEIe
I1apHIL. AGCOMIOTHAS ¥ OTHOCHTEJIbHAS BIIa2KHOCTD BO3OyXa».

Pa3zgen 4.

J/IeKTpoaHHaAMHKA

10

4.1. TIpegMeT u 3afa4yu 3MeKTPOIUHAMUKH.
JneKTpuUecKoe B3amMojpencTBUe. 3akKoH KyrmoHa. 3aKOH COXpaHEHUS
37IEKTPUYECKOT0 3apsija.

4.2. OnmeKTpuYeCcKoe II0OJie, €eT0 CHUJIOBas XapaKTepuCTHKa. [IpuHINI
CYTIePIIO3UIINHY TI0JIEN.

PabGoTa cun 97I€KTPOCTATHYECKOTO Mmons. IloTeHIuan. Pa3HOCTH
TOTeHLIXaNoB. CBA3b MEXY HAIPAKEHHOCTBIO ¥ PA3HOCTBIO IIOTEHINATIOB
3JIEKTPOCTATUYECKOTO TI0JIS.

[Monsapusanus OUINEKTPUKOB. JHePrus 3apsXeHHOro KOHMeHcaTopa.
OHeprusi 3JeKTPUYECKOTro IO,

4.3. TIOCTOSHHEIN 3JIEKTPAYECKUAN TOK. 3aKOHEI IIOCTOSTHHOTO TOKA.
YcnoBusa u [eHCTBHUS 3NEKTPUUEeCKOro Toka. Cuia ToKa U MIOTHOCTD
TOKa. 3akoH OMa [jif y4acTKa Ielu. JJIeKTPUUeCckoe COIPOTUBIIEHUE.
CBepXIIpOBOAUMOCTE. JJIEKTPOABUXKYIIas CHUJIa UCTOUHMKA TOKa. 3aKOH
OMa [n1s ONHOM enu. Bumsl coefuHeHUs NPOBOAHUKOB. 3aKOH JIXKOyms
- Jlenna. Pa6oTa ¥ MOIIHOCTE 9TTEKTPUYECKOTO TOKA.

CamocTosiTeIbHast padoTa 00y4arommuxcsa

ONeKTpUUYECKHM TOK B Pa3IMYHHX cpepax. [Ima3dma. OJIeKTpOIH3.
OCHOBHEE HOCHTENH TOKa B pPA3NUUYHHEX cpemax. Co6CTBeHHAd
TIPOBOJMMOCTD ITONTYIIPOBOJHHUKOB. [10YIPOBONHUKOBEIE ITPUOOPHL.

(o))

4.4. MarsuTHOe nojie. BeKTop MHOYKIIMY MArHuTHOrO nojisg. IIpuHIun
CyNIepIO3UINY MarHUTHEIX IIOJIEN.

MarsuTtHOe 10Je IPOBOJHUKA C TOKOM. [leliCTBMe MarHUTHOIO IO/ Ha
NpPSIMONUHENHHY IPOBOOHUK C TOKOM. 3aKOH AMnepa. BsaumopeiicTBue
TOKOB. PaboTa 110 mepeMeIeHnio IPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.
[leficTBE MarHUTHOTO TIOJIS Ha ABUXKYIIuKCS 3apsan. Cuna JlopeHIa.
YckopuTenu 3apsaXKeHHEX 4acTUll. Macc-cnekrporpad.




4.5. dBneHne 37IeKTPOMarHUTHON UHAYKLUHUHU. 3aKOH 3JIEKTPOMArHUTHOU
HHOYKIUY.

[ToToK BeKTOpa MarHUTHOU MHAOYKIUHU. I[C UHOYKIUU B OBUKYIIUXCSH
npoBogHUKax. [IpaBuno JleHua. fIBneHre caMOMHAYKINY. MHOYKTUBHOCTS.
MaruuTHbe CBOMCTBa BellleCTBa. JHEPTUSI MarHUTHOTO IIOJIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTecCTanusa

HanMeHOBaHUEe
pa3{ernoB ¥ TeM

CopmepxaHue y4eGHOro MaTeprana u GOpMbl OPraHU3aIMY AesITeTbHOCTH
00yJaIoNUIuXCs

O6neM
B Yacax

Cemectp 2

Pa3gen 5.

Kone0aHusi ¥ BOJTHBI

29

5.1 MexaHu4eckue KonebaHus. YIpyrue BOIHEL

KonebaTenbHoe mBuKeHHe. ['apMoHMYecKue KoneOaHus. CBOOOMHEIE U
BHIHYXKJE€HHbIE MeXaHW4ecKue KoyneOaHus. [IpeBpalleHne HEPTHH IPHU
Koje0aTenbHOM [BUXKEHUU. [lomepedyHEle W TPOMOJBHEIE BOJIHEHI.
XapaKTepUCTUKY BONIHEL. CBOWCTBA MEXaHUYECKUX BOJIH. 3BYKOBEIE BOJIHEL.
YIbTpas3ByK U ero NprMeHeHue.

5.2. 9nekTpoMaruuTHble Kojnebauus. KonebaTeabHBIA KOHTYD.

CBOGOI[HBIG U BBIHYXKJEHHBI€ 3JIEKTPOMArHUTHEIE KoyebOaHuA.
[TpeBpameHue sHepruu B KojebaTeNnbHOM KOHType. 3aTyxalollue
3JeKTpOMarHuTHee Konebaunus. [eHepaTop Hes3aTyxaloIIux
3JIEKTPOMATHUTHEIX KoneOaHu. [lepeMeHHbIH TOK. AKTUBHOE, eMKOCTHOE
Y MHOYKTHBHOE COIPOTUBIIEHUS IIEPEMEHHOTO TOKa. PaboTa U MOIIHOCTh
ToKa. ['eHepaTopkl Toka. TpaHcdopmaTophl. [lonyuyeHue, nepenada u
pacupefneneHye 31eKTPOIHEPTUHU.

5.3. BuxpeBoe 3NeKTPUUYECKOE IOJIEe. DJIEeKTPOMarHuTHEE BOJIHE, UX
CBOUCTBA.

ONeKTPOMAarHuTHOe TO0Jie KakK 0coOnit Bup MaTtepuu. OTKPHITHIHI
KonebaTenbHBIN KOHTYP. M300peTenue papuo A. C. [TomoBbiM. [Iuama30Hb
3NIeKTPOMAarHUTHHIX HU3JIy4eHUM U UX NIpPakKTUUYECKoe IpHUMeHeHUe.
[TpyHIUNE PagUOCBS3U U TeJeBUOEHUS.

B TOM umKCIe, IPAKTHYECKHX 3aHSTHH U JIa00PaTOPHBIX padoT

[pakTHyeckoe 3aHsATHE 6. PelleHue 3agay Ha OmpeneeHne TapaMeTpPoB
rapMOHHUYECKHUX KOIe0aHUH MEXaHUYECKOU CUCTEMEL.

HpaKTI/I‘{eCKOG 3aHsATHE 7. PemieHuwe 3apmad Ha OIIpeneneHune
XapPaKTEePUCTUK BOJIHOBOI'O IIpOIECCa.

[IpakTuyeckoe 3aHATHEe 8. PellleHWe 3afay Ha UCCIeOBaHUE BIUSHUS
KOHJ€HCATOPa U KaTYIIKN MHOYKTUBHOCTHU B LIEIIX IIEPEMEHHOI'0 TOKa.

Jlab6opaTtopHas pab6ota Nel OmpeneneHnue yCKOPeHUs CBOOOIHOTO MaieHus
C TIOMOIIBI0 MaTeMaTU4eCKoro MasTHAKA

JTaGopaTopHas pa6oTa Ne 2 M3yuyeHHe 3aKOHA COXPAHEHUS MEXaHUIECKON
SHEpPruu

JlaGopaTtopHasi pa6ota Ne3 M3mepeHue OTHOCUTENIHHOM BIIAaXKHOCTH
BO3MyXa

JlaGopaTopHas pa6Gora Ned HM3yueHHe MOCIeIOBATEIbHOTO H
IapajuleNibHOT0 COeJUHEHUH NPOBOTHUKOB

JlabopaTtopHas pabota Ne 5 M3y4yeHHe SBIEHUS 3JIEKTPOMATHUTHOHN
VHIYKIAU

Pa3zgen 6.

OnTuka

20




6.1 TeomeTpuyeckasd onTuka. JINH3HL.

[TpsMonuHeNHOe pacnpocTpaHeHNe CBeTa B ONHOPONHOM cpene. CKOPOCTh
pacnpocTpaHeHUsl CBeTa. 3aKOHH OTpaXKeHUs U IPeJIOMJIeHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxeHHe. ['71a3 Kak ONTHYecKas CUCTeMa.
Omnruyeckre NMPUOOPHL.

6.2. BoiHOBEIE CBOMCTBA CBeTa. [IpUHINI OTHOCUTEILHOCTH JUHIITEHHA.
HuTepdhepennus ceeta. KorepeHTHOCTh. MCIIONB30BaHUE UHTEPPEPEHITUN
B HayKe u TexHuke. [udpaknus cBera. JudbpaknuoHHad pelleTKa.
[Tonsipusamus ceeta. [longpoupsl. Jucnepcus cBeTta. MHBapHaHTHOCTD
MOy CKOPOCTU CBeTa B BakKyyMe. I[IpoCTpaHCTBO ¥ BpeMf B
CITeITabHOM TEOPUU OTHOCUTEIBHOCTH.

2

B TOM uKCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

12

IMpakTHueckoe 3aHaTHe 9. PellleHne 3amayd Ha IIOCTPOECHHE N300PaKEHUS B
TOHKOU JINH3E.

2

[pakTuyeckoe 3ausaTue 10. PemieHne 3afgay Ha BOITHOBYIO ONTHKY.

[MpakTtuueckoe 3ansatue 11. Pemenue 3agad Ha 3neMeHTH CTO.

JlabopaTopHasi pa6ora Ne 6 OmpemeneHue MoKasaTess MPeIOMIEHUS
CTeKsa

JlabopaTopHas pa6ota Ne 7 M3mMepeHUe OJIUHB CBETOBOU BOJIHEI IPH
TIOMOIIY AU(PaKIMOHHON PELIETKH

B ToM uncnie, caMOCTOATEIbHBIX pa60T

[Tonsipoupsl. THBAapUAHTHOCTb MOMYJISL CKOPOCTH CBETA B BaKyyMe.

HpOCTpaHCTBO " BpeMd B CIieIanbHON TeOPHUU OTHOCUTEJIBHOCTH.

Pa3gen 7.

KBanTOoBas (l)K3HKa. ®u3uKa aToMa U aTOMHOT O AlIpa

EICSIESIS

7.1. IlpeomeTt u 3afauu KBaHTOBOX (pu3uku. KBanToBas runoresa Ilnanka.
BremHuuit poTosnekTpuueckuit spdexr.

TennoBoe m3nydenue. Pacupenenenue 3HePruu B CIeKTpe aOCONIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHENIHET0 ¢hoTo3dhdeKTa.
YpaBHeHue A. JiiHmTelHa A4 BHelHero $GotosddekrTta. BEyTpeHHUN
dboToabdexT. Tune GoTO3TEMEHTOB.

7.2. ®oTtoH. KopmycKynsgpHO-BOTHOBOU Ayanu3M. Momenu CTPOEHUST
aroma. KBanToBEle ocTyaTH bopa.

Omneitel I1. H. Jle6emeBa u C. Y. BaBunoa. I'unortesa JI. [le Bpoins o
BOJIHOBEIX CBOMCTBaX MUKpodacTull . [fudpaxiusa smeKTpoHOB. [laBneHne
cBeta. CooTHolIeHNEe HeompeneneHHocted ['eitzenbepra. OObsICHEHUE
JIMHENYaToro CIeKTpa aToMa BOLOPOda Ha OCHOBE KBAaHTOBEIX IIOCTY/IAaTOB
H. Bopa. CioHTaHHOE U BHIHYXK[EHHOE U3TyYeHNe SHEPTUHU. JIa3epHl.

2

7.3. CocTaB u CTpoeHHe aTOMHOro sAmapa. M3otonb. EcTecTBeHHas
PagroaKTUBHOCTL. 3aKOH pPafu0aKTUBHOIO paclafa.

fAnepubie cumbl. [JedeKT MacCh ¥ S3HEPTUS CBSI3M SOpa. SdmepHBIE PeakInuu,
pPeakLyy IejleHus U CUHTe3a.

2

7.4. Crnocobrl HabOIOMEHNS U PETUCTPALUY 3apSIKEHHEIX YacTull. llenHas
peakiys IeJleHus sfiep.

fAnepHas oJHepretuka. TepMosmepHHU cuHTe3. IlonydeHue
PafuOaKTUBHEIX U30TONOB U UX IpPUMeHeHHe. BuoJIoruiyeckoe NeyCTBUE
pPanyuoOaKTUBHEIX WU3Ny4eHUH. OIeMeHTapHble YacCTHUIH. YCKOPUTENU
3JIeMeHTapHEX dacTtull. OyHOaMeHTalbHEIE B3aUMOLEUCTBUS U CUJIHL.
KBapku.

2

B ToM uyMCIIe, IPaKTHYECKUX 3aHSATHH U 1aG0paTOpPHLIX padoT

ITpaktuueckoe 3ausatue 12. PeleHue 3ama4 Ha pacnpenesieHle SHEPTUU
B CIIEKTDe U3Ny4eHus abCOMI0THO YEPHOTO Tela.

IIpakTuyeckoe 3aHsATHe 13. PelleHue 3amad Ha BOJHOBEIE CBOHMCTBA
MHUKPOYACTHII.

[IpakTudeckoe 3aHATHEe 14. PelmmeHue 3afgay Ha COCTaB U CTPOEHHE
aTOMHOTO sSipa.

[IpakTudeckoe 3aHaTHe 15. PemeHue 3afad Ha CIEKTPH H3NIyYeHUS
aroMa BOL0POfa.

2

[IpakTuyeckoe 3aHATHe 16. PemeHue 3amayd Ha omnpefeneHue
XapaKTepPUCTUK HOHU3UPYIOUINX U3NTyHUeHUH.




JlabopaTtopHas pabora Ne 8 M3yueHrne TPEKOB 3apsSKeHHBIX YacTHUIl 1I0|3

TOTOBEIM (GoTOrpadusim

B TOM uHCIe, CAMOCTOSITeIbHBIX PadoT 6

Oudbpaknus 31ekTpoHoB. [aBneHue cBeTa. CooTHOIIeHUE|2

HeonpeneneHHocTel ['eiizenbepra.

fAnepHble peakiny, peakUyy IeNleHus U CUHTe3a. 2

dyHmaMeHTaNbHEIE B3aUMOLENCTBUS U CUJIEL. KBapKH. 2
Pa3gen 8. Crpoenue Bcenennou 6

8.1 TIpuMeHMMOCTb 3aKOHOB (GuU3WKK [JiT OOBLICHEHHUST TPUPOIHI|2

KoCcMu4yecKkux 00beKTOB. ColHeYHass CHUCTeMa. 3BE3[bl U UCTOUHUKHU UX

SHEPTUu

8.2. l'amakTuka. IIpoCcTpaHCTBEHHO-BpeMEeHHbIe MacuITabsl HabomaemMor|2

Bcenennoii. TeMHas MaTepusl U TeMHAs S9HEPrUd.

B ToM uHCIe, CaMOCTOATENbHBIX pador 2

[TnaneTsl CONTHEYHOM CUCTEMEL. 2

3auer ¢ OLEHKOU -
Hroro: 78
Bcero 3arog 144
HaumenoBanue|CogepxaHue yueGHOr0o MaTepuasna U GOPME OpraHu3aluu gedTenbHocTu|O6neM
pa3[esioB U TeM |00ydaromuxcs B 4acax
Pa3gen 1. ®u3uKa U MeTObl HAYYHOI' 0 IO3HAHUS 4

1. dusuka - pyHAaMeHTaIbHas HayKa 0 IIpUpofe.

EcTecTBeHHO-HAy4YHEN MeTO[ [I03HAHUS, €r0 BO3MOXKHOCTY U TPaHUIILI|2

NIPYMEHUMOCTH. JKCIePUMEHT U TeOpHUs B IIpoliecce IO3HAHUS IIPUPOIEL.

MogpenupoBanue GpU3n4IeCKUX SBIEHUH U IPOIECCOB. PoIb 3KCIeprMeHTa

YU TeOpUU B Ipollecce NO3HaHUA Npupopnb. dusmyeckas BelUUYUHA.

[orpemrocTy U3MepeHuy Gu3ndecKux BennuuH. Ousndeckue 3aKOHEL.

I'pasunsl IpUMeHIMOCTY GU3NUECKUX 3aKOHOB. [IoHATHE O QpU3MUEeCKOU

KapTuHe Mypa. 3HaueHUe GUu3uku npu ocBoernuu npodeccuit CIIO.

1.2. MaTemaTuKa B Kypce GU3UKU: CKaJIPHEIE U BEKTOPHEIE BEJTMYHUHEI, |2

37IeMEeHTHl BEKTOPHOM anreOpsl.
Pazpgen 2. MexaHHKa 22




2.1. TlpengmeT U 3ajadyu KjJacCHUYeCKOW MexaHUKU. KuHeMmaTudeckue
XapaKTepPUCTUKH MEXaHUYECKOT'0 OBUKEHHUS.

[Tepememenue. Ilyts. CropocTh. PaBHOMepHOe MNpPSIMOJIUHEHHOE
OBUXKEHWe. YCKopeHHe. PaBHOIlepeMeHHOe IPSIMONIMHENHOE [BUKEHMUE.

2.2. CobogHOe mageHue. [[BUKeHUEe Tejla, OPOIIEHHOTO IIOJ YIJIOM K
ropu3oHTy. [locTymaTenbHOE U BpallaTeabHOE NBUKEHKMe TBEPOro Teja.

2.3. B3auMmopelicTBue Ted. [IpUHIUN CYynepHO3UIUM CHUI. 3aKOHH
MexaHuku HpioToHA

HuepnuansHas cucreMa oTcuera. Cuma. Macca. Cumbl B MexXaHHUKe.
[BuxXeHue HeOECHBIX TENl U UX UCKYCCTBEHHHX CIOYTHUKOB. SIBIEeHUA,
HabmofmaeMble B HeMHEPIMaIbHEIX CUCTeMaX OTcueTa.

2.4. UMnynsc cUTBL. 3aKOH COXpaHEeHUs UMITy/ibca. PeakKTMBHOE OBUXKEHUE.

2.5. Pabora cunbl. MOUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PaboTa moTeHUMANbHHX CHJI. JHeprus. KuHeTndyeckas 5HepPrus.
[ToTeHuuancHas 3Heprus. [IpuMeHeHVe 3aKOHOB COXPaHEHUs.

2.6. PaBHOBecue MaTepHalibHOM TOYKU M TBEPHOTO Teja. [IBUXKEHUE
XKUIKOCTEH U ra3oB.

MoMeHT cumkl. YCI0BUE PaBHOBECUS TBEPHOTO Teja. 3aKOH COXpPaHEHUS
9HEpruy B IUHaAMUKe XKHUIKOCTH U rasa.

B TOM umKCIe, IPAaKTHYEeCKHX 3aHSTHH M JIa00PaTOPHBIX padoT

[IpakTuueckoe 3aHATHe 1. Pemenue 3agady Ha KHHEMAaTUKY
NIOCTYIATeIbHOT0 [BUXKEHUS Tell.

HpaKTI/I‘{eCKOG 3aHATHE 2. PemeHue 3agady Ha OUHAMUKY
IIOCTYIIATEJIbHOTO OBUXEHUIA

IIpakTrueckoe 3aHATHe 3. PelneHue 3amayd Ha 3aKOHHE COXPAHEHUS B
MexaHUKe

CamocrosTenbHas1 paﬁoTa oﬁy'{aloumxca

I/I3yquI/Ie U KOHCIIEKTUPOBAHUE TEMEI «[IBUXeHUE HeOEeCHBIX TET U UX
HUCKYCCTBEHHBIX CIIYTHUKOB. fBnenus, HabmMIOTaeMble B HernHepPLUHUaJIbHBIX
CHUCTEeMax OTCYeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISIDHOH (DU3HKH H TEPMOTUHAMHKH

12

3.1. IIpepMeT u 3afiauu MOJIEKY/ISIPHO-KUHETHYeCKOU Teopuu (MKT).
JKcnepuMeHTanbHble JoKa3aTenbcTBa MKT. AGcomoTHas TeMmepaTypa
Kak Mepa CcpefHel KMHeTH4YeCKOM SHEePIruy TeIJIOBOTO JABUKEHUS YacCTHI]
BemecTBa. Mofenb UeanbHOro rasa. CBsa3b MeXAYy [aBlleHUEM U CpefHEeN
KUHETUYEeCKOM! 3Hepruel MoCTyIaTeIbHOTO TEIJIOBOI0 OBUKEHUS MOJIEKYTI
HAeanbHOrO rasa.

3.2. YpaBHeHue MeHpeneesa-Knamneiipona. [a30Brle 3aK0OHbEL. BHYTpeHHIS
SHEePrud UpeanbHoro rasa. TepMonuHaAMUKaA.

Pab6ora npu u3mMeHeHuu oO6beMa HOealbHOT0 rasa. 3aKOHH
TepMopuHaMuKu. OCHOBE TepMOIUHAMUKU. PaboTa u Temonepenmaya Kak
crioco0b M3MEeHEHUS BHYTPeHHeW 3Hepruu. YpaBHEHHE TEeIJI0BOIO
O6anaHca. [lepBoe u BTOpOe Havaja TepMOOUHaMUKU. AnuabaTHHIH
npornecc. KII[I TemmosBoro psurartens. Llukn Kapso.

3.3. ArperaTHBle COCTOSHUS BemecTBa. Pa30Brle Mepexonrl. BnaxHOCTh
BO3MyXa.

IIpeoOpasoBaHue sHepruu B (Ha30BHX mepexomax. CTpoeHHe
ra3000pa3HEIX, XKUIKUX U TBePHOHX Tel. CBOWCTBA XKUIOKOCTeH. McmapeHue
u KoHOoeHcanusi. Kunenue. HacrhleHHBIe ¥ HEHACHIIEHHEE IapH.
AGCONMIOTHAS ¥ OTHOCHUTEJIbHAS BIIAXHOCTH BO3Ayxa. [ICHXpPOMETD,
rurpomeTp. Touka pockl. Mofenb CTPOEHUS TBEPALIX Tell. MexaHudeCcKue
CBOICTBA TBEPOBIX TEIL.

B TOoM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT

[TpakTHueckoe 3aHsatue 4. PeleHue 3afay 10 MOJIEKYIIPHON GU3NKe.

[IpakTHueckoe 3aHATHE 5. PellieHre 3aay 0 TEPMOOUHAMUKE.

CamocrosTebHas1 paﬁoTa oﬁyqamumxca

H3yquHe U KOHCIIEKTHPOBAHNE TEMEI «AGcomoTHAS TeMIIepaTypa Kak
Mepa cpenHeﬁ KHHETUYEeCKOU QHEPTruu TEeIIIOBOTO OBUZXKEHHUSA YaCTHUIl
BelecTBa».

B INIS




I/I3yquHe " KOHCIIEKTUPOBAHNE TEMEL «HackImeHHbe ¥ HeHaCHIIIeHHEIe
I1apHIL. AGCOMIOTHAS ¥ OTHOCUTEJIbHAS BIIa2KHOCTD BO3OyXa».

Pa3zgen 4.

J/IeKTpoaHHaAMHKA

10

4.1. llpegmeT u 3ama4y 3JIEKTPOIUHAMUKHY.
JJeKTpUUEeCKOe B3auMopelcTBue. 3akKoH KynoHa. 3akKOH COXpaHeHUS
37IeKTPUYeCcKOro 3apsifa.

4.2. OnmeKTpuYeCcKoe II0OJie, €er0 CHUJIOBas XapaKTepuCTHKa. [IpuHINI
CYTIePIIO3UIINHY TI0JIEN.

PabGoTa cun 97I€KTPOCTATHYECKOTO Mmons. IloTeHIuan. Pa3HOCTH
TOTeHLIXaNoB. CBA3b MEXY HAPAKEHHOCTBIO ¥ PA3HOCTBIO IIOTEHINATIOB
3JIEKTPOCTATUYECKOTO TI0JIS.

[Monsapusanus OUSNEKTPUKOB. JHePrus 3apsXeHHOro KOHMeHcaTopa.
OHeprusi 3JeKTPUYECKOTr0 IO,

4.3. TIOCTOSHHEIN 3JIeKTPAYECKUAN TOK. 3aKOHEI IIOCTOSTHHOTO TOKA.
YcnoBusa u [eHCTBUS 3NEKTPUUECKOro Toka. Cuia ToKa U MIOTHOCTD
TOKa. 3akoH OMa [jif y4acTKa Ienu. JJIeKTPUUeCckKoe COIPOTUBIIEHUE.
CBepXIIpOBONUMOCTE. JJIEKTPOABUKYIIas CHUJIa UCTOUHMKA TOKa. 3aKOH
OMa [15 ONHOM Ienu. Bumsl coeguHeHUs NPOBOAHUKOB. 3aKOH JIXKOyms
- Jlenna. Pa6oTa ¥ MOIIHOCTE 9TTEKTPUYECKOTO TOKA.

CamocTosiTeIbHast padoTa 00y4aomuxcsa

ONeKTpUUYECKHM TOK B Pa3AMYHHX cpepax. [Ima3zma. OIeKTpOIH3.
OCHOBHEE HOCHTENH TOKa B pPA3NUUYHHEX cpemax. Co6CTBeHHAd
TIPOBOJMMOCTD ITONTYIIPOBOJHUKOB. [10yIIPOBONHUKOBEIE TPUOOPHL.

(o))

4.4. MarsuTHOe nojie. BeKTop MHOYKIIUK MArHuTHOTrO nojisg. IIpuHIun
CyNepIO3UINY MarHUTHEIX IIOJIEN.

MarsuTHOe 10Je IPOBOJHUKA C TOKOM. [leliCTBMe MarHUTHOIO IO/ Ha
NPSIMONUHENHHY IPOBOOHUK C TOKOM. 3aKOH AMnepa. BsaumopeicTBue
TOKOB. PaboTa 110 mepeMeIeHnio IPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.
[leficTBME MarHUTHOTO TIOJIS Ha ABUXKYIIuKCS 3apsan. Cuna JlopeHia.
YckopuTtenu 3apsixkeHHEX 4acTUll. Macc-cekrporpad.

4.5. dBneHne 37IeKTPOMarHUTHON UHAYKUHUHU. 3aKOH 3JIEKTPOMArHUTHOU
HHOYKIUY.

[ToToK BeKTOpa MarHUTHOU MHAOYKIUHU. I[C UHOYKIUU B OBUKYIIAXCS
npoBogHUKax. [IpaBuno JleHua. fIBneHre caMOMHAYKINY. MHOYKTUBHOCTS.
MaruuTHbE CBOMCTBA BellleCTBa. JHEPTUSI MarHUTHOTO IIOJIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTeCTanusa

HanMeHOBaHUe
pa3{enoB ¥ TeM

CopmepxaHue yueGHOro MaTeprana u GOpPMbl OPraHU3aIMY AesITeIbHOCTH
00yJaIoNIXCs

O6neM
B Yacax

Cemectp 2

Pa3gen 5.

Kone0aHusi ¥ BOJTHBI

29




5.1 Mexanuyeckue KojgeOaHus. YIpyrue BOJIHEL.

KonebaTtenvHoe mBuxeHue. 'apmoHundeckue Konebanus. CBOOONHEIE U
BHIHYXKJEHHbIE MexaHudeckue konebaHud. [IpeBpalieHne sHEPTUU IpU
KonebaTenbHOM [BUXeHUU. [lomepedyHEle W IPONOJIBHEE BOJIHEHL.
XapaKTepUCTUKY BOJIHEL. CBOMCTBA MeXaHUUECKUX BOJIH. 3BYKOBbIE BOJIHEL.
YnbTpa3ByK U ero npuMeHeHHe.

5.2. OnekTpomMaruuTHble Konebanus. KoneGaTembHbIN KOHTYD.

CBOGOI[HBIG U BBIHYX[JOEHHEBEI€ OJJIEKTPOMArHUTHEIE KoJyieOaHuA.
[IpeBpameHyne 5HEePruu B KoyjebGaTeNnbHOM KOHType. 3aTyxalollue
3eKTPOMarHuTHHE Kojnebanus. [eHepaTop He3aTyXxalIIux
3JIEKTPOMATHUTHEIX KojeOaHud. [lepeMeHHEIH TOK. AKTUBHOE, eMKOCTHOE
Y WHAYKTHBHOE CONPOTHBIIEHUS IIEPEMEHHOTO TOKa. PaboTa ¥ MOILIHOCTD
ToKa. ['eHepaTopsl Toka. TpaHcdhopMaTophl. [TonyueHue, nepefada u
pacnpefeieHle 31eKTPOIHEPTUH.

5.3. BuxpeBoe 3NeKTpUYECKOE I0Jie. IJIeKTPOMArHUTHLEIE BOJIHBI, UX
CBOUCTBa.

JNIeKTPOMArHuTHOe II0ojJe Kak 0coOw# Bupg Martepuu. OTKPHTHH
konebaTenbHEM KOHTYD. Mi306peTenue panuo A. C. [TonosuiM. [[namna3oHE
3NIEKTPOMATrHUTHEIX U3NyUYEeHUHM U KX IpaKTHUYeCKOe IPUMEHEHUe.
[IpuHDUNE PafUOCBA3U U TENEBULEHUS.

B TOM 4yHCIe, IPAaKTHYECKHX 3aHATHH U Ta00PaTOPHBIX padoT

19

[IpakTuyeckoe 3aHsATHE 6. PellleHne 3afay Ha ONpefesieHUe ITapaMeTPOB
TapMOHMYECKUX KONTeOaHUY MeXaHu4eCKOU CHCTEMEI.

HpaKTI/I‘{eCKOG 3aHsATHE 7. PemieHue 3amady Ha ompepesieHune
XapPaKTEePUCTHUK BOJIHOBOI'O IIpOIEecCCa.

[IpakTyeckoe 3aHATHE 8. PemmeHue 3ajad Ha UCCIeNOBaHUE BIUSHUSI
KOHJleHCaTopa ¥ KaTyIIKHA NHAYKTUBHOCTY B IIeIIM IIePEMEHHOTO TOKaA.

Jlab6opaTtopHas pabota Nel OmpeneneHnue yCKOpPeHus CBOOOMHOTO MaieHus
C IIOMOIIIBI0 MAaTEMATUYECKOI'0 MasiTHUKA

Jlab6opaTopHas pa6oTa Ne 2 M3yueHue 3aKOHa COXpPaHEHUST MeXaHUYECKOM
SHEPruu

JlabGopaTtopHasi pabota Ne3 M3mepeHHe OTHOCUTEILHOM BIIAaXKHOCTH
BO3MyXa

JlaGopaTtopHas pa6ora Ne4d HM3yueHHEe MOCIEeNOBATENbHOTO H
TapassebHOT0 COeIUHEHUU ITPOBOOHUKOB

JlabopaTtopHas pa6ota Ne 5 M3ydyeHHUe SBIEHUS 3JI€KTPOMATHUTHOHU
UHOYKIUU

Pa3gein 6.

OnTuka

20

6.1 TeomeTpuyeckasd onTuka. JINH3HL.

[TpsMonuHeNHOe pacnpocTpaHeHNe CBETa B ONHOPOLNHOM cpefe. CKOPOCTh
pacnpocTpaHeHUsl CBeTa. 3aKOHH OTPaXXeHUs U IPeJIOMJIEHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxeHHe. ['71a3 Kak ONTHYecKas CUCTeMa.
Omnruyeckre mpUOOPHL.

6.2. BormHOBEIE CBOMCTBA CBeTa. [IpUHINI OTHOCUTEIbHOCTH JUHINTEWHA.
HuTepdepennus: ceeta. KoreperTHOCTh. MCIIONMB30BaHNE HHTEPPEPEHITUN
B HayKe U TexHuke. [udpaknus cBera. JudbpakiuoHHad pelleTKa.
[Tonspuzamnus cBeta. [longpoupsl. [ucnepcus cBeta. MHBapHaHTHOCTD
MOAVJNIg CKOPOCTH CBeTa B BaKyyMe. IIpocTpaHCTBO U BpeMs B
CIIeMabHOM TeOpUY OTHOCUTEIHHOCTH.

B TOoM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

12

[TpakTHueckoe 3ansATre 9. PellleHre 3aiad Ha IOCTPOEHUE N300PaKEHUS B
TOHKOH JIMH3E.

[pakTuyeckoe 3ausaTue 10. PelieHre 3afgay Ha BOIHOBYIO ONTHKY.

N

[TpakTtuueckoe 3ansatue 11. Pemenue 3agad Ha aneMeHThl CTO.

N

JlabopaTopHas pab6ora Ne 6 OmpemeneHue MoKasaTess IPeIOMIIEHUS
CTeKna

JlabGopaTopHas pa6otra Ne 7 M3MepeHHe OJIHUHB CBETOBOU BOJIHEI IIPH
oMoIny quPakKIUOHHON PELIETKH

B ToM uHncie, caMOCTOATeIbHBIX pa60'r




IMonspounsl. MHBapuaHTHOCTb MOAYJIS CKOPOCTH CBETA B BaKyyMe. 2
ITpocTpPaHCTBO U BpeMs B CIELIMANIbHOM TEOPUU OTHOCUTEIHLHOCTH. 2
Pazpgen 7. KBanToBasi pu3uka. Pu3uKa aToMa H aTOMHOTO siipa 23

7.1. IlpegmeT u 3amayu KBaHTOBOM (pu3uku. KBanToBas rumoresa I[1naHkKa.
Bremnuuit GporosnekTpudeckuii 3GhdHexT. 2
TennoBoe u3nydenue. Pacupegenenne sHEPTUH B CIEKTpPe aOCONIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHENIHET0 ¢hoTo3dhdeKTa.
YpaBHeHue A. JiiHmTelHa Ona BHemHero ¢GoroaddekrTa. BHyTpeHHUN
dhoToadderT. Tumsl GOTO3TEMEHTOB.

7.2. ®oToH. KOpHyCKynsapHO-BOJIHOBOM AyanusM. Momenu CTpoeHUd|2
aroma. KBaHTOBEIE ITOCTYIATH Bopa.

Omnwitel I1. H. Jle6emera u C. Y. BaBunoBa. I'umote3a JI. [le Bpoins o
BOJIHOBEIX CBOMCTBaX MHUKpodacTul . [udpakius 31eKTPOHOB. [laBieHue
ceeta. CooTHOUEHNe HeompepeneHHocTeld [eiizenbepra. O0bsICHEHUE
JINHEeNYaToro CIleKTpa aToMa BOLOPOAa Ha OCHOBEe KBAHTOBEIX IIOCTYJIATOB
H. Bopa. CrioHTaHHOe U BHIHYXKIEHHOE U3/IyueHue sHepruu. Jla3epsl.

7.3. CocTaB U CTpoeHHe aTOMHOro sappa. M3otonu. EcTecTBeHHasd|2

PagMOaKTUBHOCTh. 3aKOH Pagu0aKTUBHOIO Pacmaja.

Anepusie cunbl. [JedeKT MacChkl ¥ 3HEPTHUS CBA3M sgpa. AnepHble peakIuu,

peakLuy NeleHus U CUHTe3a.

7.4. CiocoObl HAOMIOMEeHUST ¥ PETUCTPAIINN 3apsAKeHHBIX YacTull. [lenmHas|2

peakuyud felleHus amep.

fApmepHas o9HepreTuka. TepMosimepHHX CcUHTe3. I[lonyyeHue

PafMoOaKTUBHEIX M30TONOB U UX IpUMeHeHHe. BUOIorniyeckoe OelCTBUE

PanuoaKTUBHEIX K3JIyYEHUU. JJIeMeHTapHBIE YaCTUIE. YCKOPUTEIU

3JIeMeHTapHHEX dacTul. OyHOaMeHTaJbHEIE B3aUMOMENUCTBUS M CUIJIHL.

KBapku.

B TOoM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT 13

[IpakTuyeckoe 3ausATe 12. PemieHue 3afgad Ha pacupefelieHue SHEePruu|2

B CIIEKTpe U3Iy4eHUs abCOII0THO YEPHOTO Tea.

[IpakTuyeckoe 3aHATHe 13. Pemenue 3amad Ha BOJTHOBHIE CBOMCTBA|2

MUKPOYaACTHII.

[IpakTuueckoe 3aHATUe 14. PemeHue 3amay Ha COCTaB U CTPOeHUe|2

aTOMHOTI0 gfpa.

[IpakTuyeckoe 3aHsATHEe 15. PemieHue 3amay Ha COEKTPH U3NIy4YEHUT|2

aTtoMa BOJOpofa.

I[IpakTuyeckoe 3aHATHe 16. PemeHue 3apmay Ha onpepeneHue (2

XapaKTepPUCTUK HOHU3UDYIOUINX U3TydeHUH.

JlabopaTtopHas pa6ora Ne 8 M3yueHune TPEKOB 3apsSKEeHHBIX YacTHUIl 1I0|3

TOTOBEIM (oTOrpadusim

B ToM 4HCJIe, CAMOCTOSITEeIbHBIX PadoT 6

Oudpaknus 91eKTpoHOB. [aBneHue cBeTa. COOTHOIeHUEe|2

HeonpepeneHHoCcTel ['eiizenbepra.

fmepHble peaklUU, peakiuy feJleHusI 1 CHHTEe3a. 2

dyHmaMeHTaNbHEIE B3aUMOLENCTBUS U CUJEL. KBapKH. 2
Pa3zpen 8. Crpoenue Bcenennou 6

8.1 TIpuMeHMMOCTh 3aKOHOB (PpU3UKK [JiT OOBICHEHHUST MIPUPOIHI|2

KOCMHYECKHUX 00beKTOB. CONMHEYHasT CUCTeMa. 3BE3Ibl U MCTOYHUKHU UX

SHEpPruu

8.2. l'anaktuka. I[IpocTpaHCTBEHHO-BpeMeHHble MacmTa0sl HabonaemMoit|2

Bcenennoii. TeMHas MaTepusl U TeMHAs SHEPrUs.

B TOM 4HCIIe, CAMOCTOSITE/IbHBIX padoT 2

[Tnanetsl COMHEYHOU CUCTEMEL. 2

3a4erT C OLIEHKO’ -
Hroro: 78
Bcero 3arop 144




3 MarepHuaIbHO-TeXHHYECKOe U YIeOHO-MeTOAHIEeCKoe o0ecreueHne TUCIUIUTHHEBI (MOYJIs1)
3.1 CnenuaabHbIE IOMENIEHHS I/Is1 pea/Iu3allui TPOrpaMMBbI

[Ins peanu3anuy MPOTPAMMBI YUeOHON OUCIUIIMHLL OONKHE OBITH MPEIYCMOTPEHH CIIeAyoIIue
clieliaIbHEIE TIOMEIIeHHUS:

YueOurlit KabuneT, nmabopaTopusi ¢ 1aBOPAHTCKON KOMHATOM, yOOBIETBOPSIOIINE TpeOOBaHUSIM
CaHUTapPHO-3NUAEeMUO0Iornyeckux npasun u HopmatusoB (CaulluH 2.4.2 Ne 178-02) 1 ocHaIleHHbIE TUIIOBEIM
000pymoBaHUEM, TIO3BONIIOIIMM JOCTHREHNE 00ydaromuMucs ycraHoneHHEXx ®T'OC COO TpebGoBaHUi K
TIPEOMETHBIM, MeTAIPEeIMETHEIM U TMYHOCTHEIM Pe3yNIbTaTaM 0CBOEHUS IIPOTrPaMMEl YUeOHON TUCIUITTHHEL.

B ToM wymcre, B cocTaB yueOHO-METOOUYECKOTO ¥ MaTEPUAIbHO-TEXHUYECKOT0 00ecreyeHns KabuHeTa
BXOISIT:

— IOCKa;

— IOCaMIOYHEIE MECTA 110 KOIMYECTBY 00y4YaroUInXCs;

— paboyee MeCTO IIPenogaBaTes;

— MHOTOQYHKLIMOHATBHEIM KOMIIJIEKC ITPEofiaBaTes;

— HATJISTHBIE TTOCOOUS;

— nHGOPMaluXOHHO-KOMMYHUKATUBHEIE CPENCTBA.

3.2 UadpopManuoHHOE 00ecIeYeHHE peaTn3alUi MPOrPaMMbI

3.2.1 OcHOBHas nIUTEpaTypa
1. Msakumes, I'.4 10-i xnacc. Ba3oBwiit u yriyOneHHEH ypoBHY : Yuebuuk / I'. 4. Mskumes, B.B.
Corckuut H. H. ITapdentoesa H. A. Byxosues. - Mocksa : HUL] THOPA-M, 2024. - 432 c. - ISBN
978-5-09-112178-0. - URL: https://znanium.ru/catalog/document?id=447179 (mata oOpaleHus:
14.04.2025). - TeKCT :311eKTPOHHHIN.
2. Maxkumes, I'. 4. ®usuka. 11-i knacc. ba3oBelit u yriny6ieHHbN YPOBHY : YuebHuK / I'. 4. Msakues,
B.B. YapyruH B. M. MNapdeHTbeBa H. A. Byxosues. — Mocksa : H/L UHPPA-M, 2024. — 436 c. — ISBN
978-5-09-112179-7. — URL: https://znanium.ru/catalog/document?id=447187 (narta obpalyeHus:
14.04.2025). — TeKCT :3/1EKTPOHHBIA.
3.2.2 JononHuTenbHasa nutepaTtypa
1. BacunbeB, A. A. ®usuka: y4dyebHuKk gna CNo / Bacunbes A. A., degoposB B. E.,
XpamoB N1. A.. - 2-e n3g.,ucnp. n gon. - MockBa : WpaiT, 2025. - 221 c. - ISBN
978-5-534-05702-7. - URL: https://urait.ru/book/fizika562829 (paTta obpaueHus:
14.04.2025). - TeKCT : 3/IEKTPOHHbIN .
3.2.3 MeToauyecKkasi JTUTepaTypa
1. du3uka : MeTONUYECKIe MaTepUaskl K 1a60paTopHEIM paboTaM AJis CTYOEHTOB BCeX
cneruansHocTei CIIO ounolt popmer 00yuenus / Kyzbacckuit rocynapCTBEHHEIN TeXHUYECKUH
yuuBepcutet uM. T. @. 'opbaueBa ;Kadenpa Teopun u MeTOOUKY IPOYECCUOHATBHOT0 00Pa30BaHus,
coctaBuTenk: HO. B. CtpykoBa. — KemepoBo :Ky3l'TY, 2024. — 1 dpaiin (1528 K6). — URL: http://
library.kuzstu.ru/meto.php?n=10764 (aata obpaiieHus: 14.04.2025). — TeKCT : 3/1EKTPOHHbIA.
2. NA.03 dusuka. Pasgen «MexaHuKa» : NpakTUKYM A8 CTYAEeHTOB 1 Kypca Bcex cneunanbHocTeii CMO |
Kys6acckuii rocygapcTBeHHbI TexHU4eckuii ynusepcutet um. T. @. Fop6aueBa ; Kadeapa Teopumn un
MeToAMKN NpodleccMOoHa/IbHOT0 06pa3oBaHus, coctaButenb: FO. B. CTpykoBa. — KemepoBo : Kysl'TY,
2025. - 1 dhaiin (921 KG). — URL: http://library.kuzstu.ru/meto.php?n=10874 (gara oopaweHus: 14.04.2025).
— TeKCT : 3/1IeKTPOHHDbIIA.
3.2.4 InTEepHET pecypchl
1. Egunas xomnekuus Ludposrerx 060pa30BaTEIbHEIX PECYPCOB [INEKTPOHHEIN pecypcl. - PexxuM moctyma:
http://school-collection.edu.ru/, cBobogHEI. - 3ar. ¢ 9KpaHa.
2. Engunoe OKHO HOCTyIa K MHGOPMalUUOHHEIM pecypcaM [DneKTpoHHEH pecypcl. - Pexum mocrymna:
http://window.edu.ru/, cBoGomHEIH. - 3aTII. C 9KpaHa.
3. ®emepanbHHIi LeHTP MHGOPMALKXOHHO-00pa30BaTeNbHEIX PECYPCOB [DNeKTPOHHEIM pecypc]. -
Pexum poctyma: http://fcior.edu.ru/, ceoGogHEIH. - 3ari. ¢ 9KpaHa.
4. ®du3uKa [IneKTpOHHHM pecypc] : HayuHo-MeToaudeckuil xkypHan / V3gatenscku goMm «IlepBoe
ceHTA0Ps». - PexxuMm moctyma: https://fiz.1september.ru/, cBobopmHEIH. - 3ary. ¢ SKpaHa

4. OpraHd3anus CaMOCTOSITeTbHOH PadoThHI 00yYaIOIIHXCS
CamocTosiTenbHas paboTa 06y4arIIUXCs OCYIIECTBASETCS B 00beMe, YCTAHOBIIEHHOM B pa3pene 2
HaCTOSIIeH MTPOrpaMMbl AUCIUIIINHEL (MOIYIIS).

[t caMoCTOsITeNbHOM paboThl 00YYaIOIIUXCS TPEAYCMOTPEHE! CIIeLIMATbHEIE TOMEIleHN S, OCHAIlleHHbIe
KOMITHIOTEPHOM TEXHMKOM C BO3MOXKHOCTHIO IMOJKIIOYEHUS K HHGOOPMaIMOHHO-TeIEKOMMYHUKAIIMOHHON CETH
"WUHTepHET" ¢ 06ecreyeHneM IOCTYyIIa B 3JIEKTPOHHYI0 HH(DOpMaInoHHO 06pa3oBaTenbHy0 cpeny KysI['TY.

5. ®OH/I OIIEHOYHBIX CPE/ICTB /IS NPOBeJeHUusI TeKYIIero KOHTPOJIsi, IPOMeKYTOYHOH aTTeCcTaluu
00yYaIOIINXCS 110 TUCHUIUTHHE

5.1 ITacmopT (poHA OLIEHOYHBIX CPEACTB



(Temb1) pasgena Kon [Pesynsrarsr, s Texymero
pesyasrtatosm,
HeoGxoxmMEIX x5
bopmmpomamms
cooTmeTcTByHOme i
Kommerennmn
[Pazgen 1. ®u3nka u metoasi|1.1u3nKa - yRgaMeRTanbHAs HAyKa O IPHPORE. ECTECTBEHHO-HayYHE METOR I03HAHNA, €T0 BOIMOKHOCTH K rpanmuE|OK 01, TeramocTHbIe pesyrbTaTh: [Vermmnit onpoc.
mayunoro mosmanms ImpuMeHUMOCTH. DKCIEPHMEHT U TeOpHS B MPOLeCCe MO3KAHHS MPHPOMNL. MoeNHpoBaHHe GH3MdeCKuX ABneHui u|OK 02 - TOTOBHOCTH K CaMOPa3BHTHIO, CaMOCTOATENLHOCTH H|
mponeccos. Pors axcnepﬂuem‘a W TeOpHH B IpoOIeCCe MO3HAHHA MpEpoN. Du3EUecKas BenmumHa. [lorpemsoct|OK 03, lcamoompenenero;
3aKOHbI. [DAaHHIb MPHMERHMOCTH (U3MYECKHX 3aK0HOB. [ToraTre 0|OK 04 - HaMMYHe MOTHBAIIH K 06yUeHMI0 1 passuTHIO
d)ﬂ:ﬂqecxoﬂ KapTHHE ana 3Haqemxe (bu3nE npu ocBoermH Mpodeccuit CTIO - TOTOBHOCTE K CAMOPA3BHTHIO, CAMOCTOSTENBHOCTH H|[IpoBepouHas pabota
B KypCe Quanka: H BEKTODHbI® BEHHb, ONIeMEHTE BeKTOPHOI anreOpsL.
|Pa3men 2. Mexannka 2.1 TlpenmeT u 3ajayl KNacCHYECKOH MeXaHHKH. KWHeMaTHYeCKHe XapaKTeDHCTHKH MeXaHH4ecKoro nuxenus.|OK 01, |- HamHYHe MOTHBAIHH K 00Y4EHMIO i THYHOCTHOMY DasBHTHIO;  |VCTHEI 1 MHCHMEHHBI onpoc.
Mepememenue. TyTs. CKOPOCTh. PaBHOMEDHOE NPAMONHHEHHOE ABHIKCHHE. 0K 02 PasBHTHE BHYTDEHHeIl MOMINH THYHOCTH|[TpopepoyHas paboTa.
fiHOe JBHIKEHIe. 0K 03, Ha OCHOBE AYXOBHO-HDABCTBEHHHX LEHHOCTell HapONOB|[paxTudeckue padoTH
z z CaobomHoe nanerne. [IBiKeHHe Tea, ﬁpomeﬂﬂora o yrnDM K TOPH3OHTY. 0K 04 Iy n |CamocTosTemsHEe paGoTEL
ABHKERHE 10 [BHXEHHE TBEPAOrO Tena. [KYNbTYDHBIX Tpajuuiii, GOPMHPOBAHHE CHCTEME 3HAMHMELX|
z 4 i Ten. Tputman . crctema otcuera. Cana. Macca. 3aKoms! MexaHmKx| lenHoC yer ¥ X
[HeioToHa. CHnel B MexaruKe. [IBHIKeHHE HEGECHEIX TN H WX HCKYCCTBEHHBIX CIYTHHKOB. SIB/eHHS, HabmonaeMse B [MHPOBO33PEHNSA, NPABOCOSHAHMA, IKONOTHYECKOH KYTbTypHL |
Hennepuans s cuctemax ocueTa. (CTIOCOGHOCTH CTABHTS IETH 1 CTPOHT AKH3HEHHEE TITakH
2.5. MMy 7bC Citet. 3aKoH COXpaHeHIis HMTYTbCa. PeakTHBHOR NBHAeHIE [MeranpemerHbie pesy/bTaThi:
2.6. PaGota cutst. Paora notermansHsix cun. MomHocTs. depri. Kuwernseckan sxeprus. [loTeRunaTsHas SHEpris. - y 2 TIOHATHA U
Baxon PpS—— yuubepcanbuue yueOH:e KedcTBMA (DerynATHBHHE,
2.7. PabHoBeCHe MaTepHATbOM TOKH i TEEDAOTO Tesia. MOMEHT CHIIHL. Ycumme TBeproro Tena. _
KHJKOCTli H ra30B. 3AKOH COXpAHEHH IHEPIHH B IMHAMHKE KHIKOCT - CMOCOGHOCTh X WCMONBIOBAHHSA B NMOIHABATENHHOR 1
Mpaxriocros saare 1. Pementic saft 1o KHHGMATIEY ROCTyTAToHORD AbeHIs 101, lcomansHoit npakTHKe;
MpaxTseckoe sansTHe 2. Pemenye 3a7a4 Ka AMKAMIKY NOCTYNATENLHOTO ABHKEHHS - TOTOBHOCTH X caMocTOATEN:HOMY NNanMPOBAHHI K
MpaxTiseckoe 3ansThe 3. Pemenyte 3a1ay Ha 3aKoHk jocymecTsnenio yueGuoii feATeNbHOCTH, Opramusamuy
Pasmen 3. OcHOBH|3.1 lpenuer n sanaun MoneKynszo KuReTHuecKoi Teopin (MKT) 16 OK 01, reGoro cor C TeflaTOrHecKIMI Y et i onpoc.
it puankn MKT. Kak Mepa cpeftHeit HEpTHH TEMI0BOr0 IBMKEHHS YacTHll| OK 02 [CBEPCTHHKAMI, K yHacTiio & [poepounas padora.
IrepmommmanmKH sewecsa. Mogen ieansHOro rasa. CBA3b MEXLy RQBTOHHeM  CPOAHed i aHeprueii K 03, . N npamqeme pasorsL.
ITenI0BOro ABIKERHS MOTEKY WACANLHOTO raza. ox 04 | Crareiie KasLKaM Hbie paGOTH.
3.2. Vpasnenne Menneneesa-Knaneiipora. [aossie sk Bayvpeum onepri ugeanioro raxa [ COIMATLHON AGATENLHOCTI
PaGoTa npi HaMCHERWH 06LeMa HIEATLHOTO rasa. 3ax Ocn Pagota n Rkt et i i i
KaK croco0t aﬂepmu YpabHerie Teriosoro Gananch, Tlepsoe i BTOpoe Havana A S A
[TepmonusamuKy. AnuaGatHii npotece. KITIT ‘Tennoporo geuratens, Liukn Kap [y'4€OHOr0 COTPYRRHEECTEA C MEAArONMIECKMI PAOOTHAKAMM 1|
13.3. ArperaTHsle COCTOAHNA BemecTBa. Da3oBe MePEXOTHL ﬂpecﬁpazoxaﬂne SHepHH B (a30BHX NEPEXOLAX. C'rpoeﬂue (CBEPCTHHKAMIL, K YHACTHIO B NOCTPOCHHN HHIMBUAYAMLHOM
ra3006pa3HbIX, KUAKAX H TBEPHLIX Ten CoiicTsa . lo6pasosarensHoii TpaexTopHi;
mapeL. BIIAXKHOCTH BO3AYXA. chxpaMeTp, rurpomerp. TouKa PockL. Monem, TpenvernIe pesyrLTaThi:
CrpoeHS TRODAA Ton, MeXARIIGCKTE cRORCTRS TREDEN TET, - CbopMmpoBAHHOCTL MOMNMAHIA pPOTM GHINKE B
MpaxTryeckoe 3ansTHe 4. Pemenne 3a1a4 10 MOJICKY/APHOH (HIKe. , colmansHol 1
paxrrtaockon sarrtste 5. Pomomo sapas 10 lchepax nestenshocti enopexa; POTH H MecTa dHARKH 8
_ HAy Ol KapTHHe MHDa _ _
Paspen 4 .|4.1. Tpepmet u 3amaun )JIEKTPHYECKO 3akon Kynona. 3akon 0K 01, CHCTEMbl 3HAHMAE O qmauquKMXYc'muuHnﬂcsMeHHuﬂ onpoc.
SMeXTPORHHAMHKA [NEKTPHIECKOTO 3aPSNa. OK 02 [3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHAX, ACHCTBYIOLIHAX Ha ypos)nx
2. 3nsmpaqscxne nmls, ero cunosas xapakTspHcTuxa Tlpuuuun cynepnosuuuy moneii. PaGota culOK 03, npa;
Pas CBA3b MeX/Iy HANPKEHHOCTHIO W PasHOCTHIO|OK 04 cTpykType mocTpoesns quanteckoi TeopA
orentuatos eXTpOCTATINECKOrO nor. | CHOPMIpOBSEROCTS yNemER pR3INtaTs yononis
4.3, [[HaMeXTPHKU B SMEKTPHYECKOM mOTe. I B 9eKTPHYECKOM HOTe. 0 Monenei ¢ Ten
[KoHneHcaTopsl, WX BHIH, CIOCOGH Smepri: Smepri: [r—
4. TIOCTORHHEL 9MeKTPHYECKHI TOK. 3aKOHH TOCTOSHHOrO TOKA. VCTOBHS i ReHCTBHs auempmecxom Toka. Citna Tokal N — J— i
I mnoTHOCT Toka. 3akoH OMa ANA yYACTKa NemH. DNeKTPHYECKOe CONpOTHBIeHHe. C . MONEKYNAPHOA (UIMKA W TEPMOGUAAMAKH,
[OnexTponBmymas ciura neTowRNKa ToKa. 3akok OMa A NOTHO/ ek BAAb COPTMRCNIT MPOBOAHIKOB. 3aKOR Jlx(uyym onexTpoaWHaMHKE, KBaRTOBOH GEAMKE Ans amamn3a n
- Merna. Pagota 1 MommsocTs TOK B P cpenax. [Itasma. dneKTpomHs. pis— 4 Merauupa,
(Ochopsste nocutent Toxa » paamrusX cpenax. CobcTaenKas [pasniuarh yoMOBMS MpHMEHHMOCTH GHIMGECKHX 3AKOHOB,
IMpuGOpEL. [MoHHMATE BCEOGIIHI XapaKTep QYHAAMEHTATBHEX 3AKOHOB
14.5. MarkuTHOe mo7e. BEKTOP WHAYKLIH MArKATHOTO nons. TIDHHLIAN CYNIEpNOSMINN MATHHTHHIX ToNer. MarsuTHOE MoTe| © ywonud atomue|
nposoxHmKa C ToKoM. [lefiCTBHE MArKHTHOO MONA Ha MPAMONMHENHEI MPOBOHHK C TOKOM. 3aKOH AMmepa| aCTpOHOMIECKHE MORATIR, TeOPHT 1 3AKOMH A1 aRAMH3A T
[BsanmoneiicTaite T0Kos. PaGoTa 110 NepeMEIGHIO NPOBOTHHKA C TOKOM B MATKHTHOM nofe. IefCTBHE MATHHTHOTO MOM Hal ‘poneccos a smesmax,
wiiics 3apsn. Cina Jloperia. YCKODHTEIH 3apAAEHHbX YacTHIL B SBESTHAIX CHCTEMAX, B MEXTATaKTHYECKO Cpee; IBIKerHI
14.6. [leiicTae MATHWTHOTO MOMA Ha ABIKYIIICA 3apsAl. Cita Jloperira. YCKOPUTEH SapSKEHHEX YaCTHIL, [keGecHI Ten, SBoMOLIH 363 i BCenerHof
pace crexrporpeg. b padoT ¢ i
7 TIOTOK BEKTOpa WarHNTHOIt HAYKIVH. SBTOHE OMOKTDOMATHHTHON WHTYKLH. SAKO™ oTokTpoMaTHHTOf MRy K " ¢
I911C unnyKuwn B guaKyEXCH NPOBORHKKaX. TIpasio llenua. Sbnente . i, pasBITHE yMeHHI: KDHTIIGCKOTO)
(cBojicTBA BeeCTBa, IHEPrHA MATHATHOTO NONS. e ——— i
Pasnen 5. K w51 Vrpyrie s niente. [ap CroGomutie H[OK 01, - yMeRmit " CTHH 1 it onpoc.
BonHbl n aHeprim mpw KoneGatenbHoM ABiKeun. [lomepeunsie u|OK 02 Ipa3H006pa3Hbie (BH3MLECKHE ABCHNS H CBOACTBA 0GBEKTOR,|[IPOBEPOHEE PABOTH.
nporonbHite BOMHbL XapakTepHCTUKM BONHEL. CBOMCTBA MEXaHHSCKHX BOTH. 3BYKOBHE BOMHHL V:Tpassyk M erofOK 03, NOBOANTS CAMOCTOATENbHHE HCCTENIOBANNS B PeanbHyx H[IpaKTHUECKHE PABOTH
npuMerene. 0K 04 1a6OpATOHMX YCTOBHAX, 9HTAaTh M AHANH3HPOBATHCAMOCTOATENHHE PAGOTH.
5.2 KoneGas. it KOHTYD. CBOGOHHIE H BHHYACHHKe NEKTPOMATHHTHEe KoTeOanHs., XapaKTepHCTHKK PHGOPOB H YCTPOWCTS, 0GBACHATS mpHAIMEJla00paTOpHEe PaCOTHL.
n aHeprun B Mo KORTYpe. JuTyNaUMEe SNCRTJOMATNATIRE Konobunas, Camepurap lx padoTs
T OK. AKTHBHO®, EMKOCTHOE 1 YMeHUS PeIaTs pacueTHEe :anav-m ¢ sBHO)
nepeMenHoro Toka. PaGoTa H MOIIHOCTH TOKA. [‘eﬂepaTopu Toka. Tpancgopmaropsl. Ilonydenue, nepenada ul [3azIaHOI 1 HEABHO 3a7AHHOM PHIHIECKOM MOZET]
[pacnipeseniense ek TPOIHEPrHH. - chopMHpOBAaHHOCTE yMeHHA OOBACHATH ocnﬁeﬂﬂam‘u
5.3. BHXpeBoe 9IeKTpHYECKOe Mo/e. IMeKTPOMArHHTHOE MO/ KAK 0COOH BHJl MaTepHH. DNIeKTPOMArHHTHSIE BOHI, HX| IMpoTeKaHus HIATECKIX ABICHHI
lcBoficTsa. OTKpTHl KoneGaTensRuil KonTyp. HoGpetomne pa)mo A. C. MonossM. [Iuana3soHsl dMeKTPOMarHHTHELX| - oBmamenme opr HHMH W T03HaBa:
pakTir Tpmsmmms o HOBHIX 3HAHH Bl
MpaxTayeckoe sansiTHe 6. Pemerne 3amay Ha rap! it it impoecce EKTHBIX H
lcncTens. paﬁar, yMermAME pasmm » Tpymme ¢ sumonmeHoN
TMpakTiyeckoe 3ansTre 7. Pemenne 3agad Ha onpenienenne xapaKTepHch BOTHOBOrO npuuecca por 5 paboTy rpynmsi,
npak'mqeckae samsThe 8. Pelenne 3anad Ha st aTymkn B nen| paumnanmo pacmpenensith nexTeubHuch B HECTaHJAPTHHIX|
lCHTyamsx, aneKBAaTHO ONEHHBATh BKTAA KAXAOTO W3
HaGupaTopHaz parma 1. Pacuer NOrpemHoCTeii Pe3ybTaTo HIMEPEHs. |y4aCTHHKOB IPYIIEl B PENIEHHE PACCMATPHBAEMOl IPOBIEMS]
aGoparoprast paGoTa 2. Onpenenetie YCKOPERHs CHIIE TAKECTH C TOMOIISI0 MATEMATHYECKOTO MasTHIKA. b Ay i
patora 3. i nestensrocTn Mo M n
patora 4. O yensHoro Inpodns
patora 5. 01 MeTonoM
aGoparopias paGota 6. Hayserie DaTypHO MeTanios.
patora 7. 01 KaTymKi.
Pasnen 6. Ontaka 6.1 Teomerps onTaKa. i cpere. CropocTs pacnpoctpaseria|OK 01, [VeTrnti n nucoMeRRR onpoc.
chora, Aot oTpa oA TpOROMAORLA croTa. ToMon sHYTDORHGE oTpaseHs, Mo, [1as Kax oms6ckas chcrend. [OK 02 Tposepousbe paGoTsL.
(Oniieckue npGopsL. OK 03, [Ipaxriseckue paGoTs:
BonHOBHe CBOMCTBA CBeTa. IDHHIMI OTHOCHTENBHOCTH 3p'mu.neﬁﬂa cpera. Koreperr 0K 04 (CamoctosTensitie padors:

icrioms3osare WHTEpGepeRII B RayKe 1 TeXHHKe. pemerxa. I crera.
FlonAponA, TIHCHOpCHA ChoTa. HHBADHANTHOCTS MOAYIA CKODOCTH CROTA B BAKYYME. TIDOCTDAHCTRG H Rpov 1
(CrewHanbHO TEODHH OTHOCHTEEHOCTH.

Mpaktiseckoe saisTie 9. Pelerne 3a7a% Ha MOCTPOGHHE H30ODAKeHHS B TORKO/ THH3e.

MpakTHyeckoe 3anaTue 10. Pewenne 3a5a4 Ha BOTHOBYIO ONTHKY.

Mpaktiseckoe ansThe 11. Pemerie 3ana% Ha onemenTs CTO.

paGora 8. 0
patora 9. 01

crexna
ii pemeTky

MeTofoM.

TTaGoparopisie padorsi.




Pazgen 7.

KBauToBas]

7.1 TIpeaMeT u 3a%aui KBQHTORO QHIMKH. BHELINHA (OTODNeKTPHIECKHH 9QQEKT. TeIlTIOR0e HANYHeHHE.

oK 01,

[VCTHAL 1 THCEMeHRBL 0pOC.

pm3mKa. ®u3MKa aToMa W[IHEDIHH B CIEKTpe aGCOMOTHO HepHOrO Tena. KsanTosas rumoTesa Inanka.Onss: A. I. CTONETOBa, 3aKOHH BHEMIHero| ox 02 - rotomocts k camopassmTHIO, camocTosTenbHOCTH H|IIpOBEPOUHHe PAGOTHL
larommoro sixpa VpasHenie A. SHUITeA A1 BHEIIREr0 Bayrpensiit Tumst K 03, camoonpeneneryio; MpaxTiseckie paboTst
7.2. ®otom. Mogenu cTpoesus atoma. Omsri I1. H. lleGenesa u C. H. Basmiosa, [nnotesa J1. Jle Bpoins o BoTHOBHY] ox 04 - HaaHe MOTHBALIH K OGYHEHHIO i MMYHOCTHOMY PA3BHTHIO  |CaMOCTOSITENBHER PAGOTHL

(cRoiiCTBaX MiKD! : it Ayamis. Jasnerne caeta. CooTHomexHe
it Teitsentepra. O JIHHEHATOr0 CIIeKTPa aToMa BOXOPONA KA OCHOBE KBAHTOBHX TOCTYIATOB|
H. Bopa. CTIOHTaHHOE 11 BHEYAHHHOE H3Ny4eHAe JRepri. Tlaseps.

7 3 CocTas i CTpOEHHE aTOMHOTO Apa. M30Toms!. Sieprie L. [leeKT MaccH i 9REDITLs CB3H SIPa.

7.4 3axon Ppacnana. SAepHHe PeAKNHH, DeaKIH AeTeRHs 1 CHHTE3,
7.5. CriocoSst K6 TioReRTA 7 PeTHCTPANMH 3APAKERRHX YACTHTL, LIenAan peakiin AeTeRHR ANep. ATepHAR SHEPreTHKa.
[Tepmosnepmsit cuntes. Monyuekne PamHOAKTHBHHX H3OTOMOB i WX MPHMeReHie. BHOTOTHYECKOE AeicTie
panmoaxTHBHHX wacTHmE. VcKopHTenH wacTh. OyHIAMeHTaNbHEE|
BsanmoReitCram i, Keapki.

MpaxTiseckoe sansThe 12. Pemeie 3a1a4 Ha pacTpeeieRie SHEPIHH B CIEKTPE H3MYYeHAS aGCOMIOTHO YePHOTO Tena.

- TOTOBHOCTE K CAMODA3BHTHIO, CAMOCTOSTENHHOCTH 1
camoonpenenexio;

- HaaHe MOTHBALIH K OGYHEHHIO  MHYHOCTHOMY PA3BHTHIO;

- LeneRaNpaBNeRHOe PasBATHE BRYTDEHHEH NOSHIHN THIROCTH
Ha OCHOBE AYXOBHO-HDABCTBEHHHX LEHHOCTell HApOXOS
[Poccuiickoii ®efepamiii, MCTOPHYECKHX M HaIHOHATbHO-

MaGopatopsie paGorst.

[KYTTYDHEX TpamMIMi, cHcTeME

wermocT
MHDORO33perINs, MPAROCO3HANIS, IKONOTHSECKOM KYTBTYPEL|
(CTI0COROCTH CTABHTS e 1t CTPOWTS KH3HOHHNE MIarE

YCTaHOBOK,

Ipaktiseckoe sansmie 13. Pellleie 3aa Ha BONHOBEIE CROCTA MIKDOSACTHL,

Ipaxriseckoe sannte 14.Peimierrte 3aias Ha COCTaB i CTPOEHHe ATOMHOTO Apa.

[paxrieckoe sastie 15. Peiliekie 3a%at Ka CIEKTPb  H3NYHeHIs ATOMA BOTODOTA

[paxrueckoe sanste 16. Pemenre 3anas Ka wanysentit
aGoparopiast paGota 10. Onpereretiie paGoTs! BHXONa 3MeKTPOHA 3 BeLeCTa (BDTYaNbHas)
aGoparopiast paGota 11. Tpopepka 3aKoHOB BHewHero GoToaddexTa

- ¥ THHE MOHATHS M
yEuBepcanbiEe yueOHe ReficTBHA (DerynATHBHHE,
no3HaBaTeNbHEe, KOMMYHUKATHBHEIE)

- crocoGHOCTh MX MCNONb30BAHWA B NO3HABATENbHOM H|
(comansHoi npakTHKe;

- TOTOBHOCTH K CAMOCTOATENIBHOMY IIAHHPOBAHHI ¥
locymecTsIenuo y4eGHO! NeATENLHOCTH, OpraHM3aNuH
[yHeGHOr0 COTPYAHHYECTEA C MeXArOrHIECKHMH PAGOTHHKAMM 1
(CBepCTHHKAMS, K y4acTHIO B NOCTPORHHH WHAHBHAYANLHOH
lo6pazosatensRoii TpaexTopHI

- onanenie KassKan

u commamHoi mesTeHOCT

- TOTOBHOCTS K CaMOCTOATENBHOMY NIAHHDOBAHHI 1
locymecTsneRm0 yueOROA ReSTENBHOCTH, OPraHHIALEI
[yueGHOro COTPYRHHYECTEA C MeNarorHIECKAM PAGOTHAKAMI 1
(CBepCTHHKAMH, K yHacTHio B NOCTPOHNH HHIMBHAYaIbHOH

lo6pasosatensioit TpaexTopuH;

TpeMeTHEIe pe3ybTaThL:

- chopMEpOBAHHOCTL mOMMMaHEA POTH GHIHKH B

, TEXHOTIOTHIECKOI, COLHATbROM 1t

lcepax aesTenbHOCTH WenoBeKa; PONK W MecTa u3HKH B

(coppemerroit HayuHof KapTHHe Mipa

- chopmHpoBaRROCTE CHCTEMS SHamH 0 GH3MTECKMy

3aKOHOMEDHOCTSIX, 3aKOHAX, TEODHAX, AEACTBYIOIX Ha YPOBHs
W Meramupa; o

lcTpyKType nocTpoerns QH3HeCKod Teopii

- CHOPMHPOBAHHOCTh YMEHHA Da3NMuATh YCHOBUS

cTi Mopernedt ¢

(mneﬂuﬁ]

yMenHit 3aKOHH
MEXQHHKH, MOTEKYADHOM (HIHKH H TepMOAHHAMUKIL|
97eKTpOAUHAMEKH, KBAHTOROW (WINKH ANS AHANHIA I

aBnenuit W Merammpa,
Da3NHuaTE YCNOBMS NPHMEHHMOCTH (H3HYECKHX 3aKOHOB,
InoRHMATE BCROGIHI XapaKTep (YHAAMEHTALHEX 3AKOHOB
- COPMEPOBARHOCTS YMeHRI IPHMEHATS OCHOBONO/IArAoIIHe|
laCTpOROMITICCKHE NOHSTHS, TEOPUH K 3aKOHH JUIS aHATH3A 1

o ‘nponeccos Ha 3se3ay,
B SBEIAHEIX CHCTEMaX, B MEATANaKTHYECKOH CDefe; NBMKHAs]
[HeGecsIx Ter, omomomH 38637 1 Beenextoi

p padoTs ¢

c
W OpMALBIOHHIX TXHOTOT i, DASBITHE YMeHiil KDHTUYECKOT0
laHamit3a 1 OIIERKH JOCTOBEPHOCTH IONYHAEMOli HHGOPMAITH
b yMerHit b 3|

BTEHUS H CBOWCTBA O0BEKTOB,
MDOBORHTS CAMOCTOATENBHIE HCCTEIOBAMMA B peAT:HX i
naGopaTopHEX YCTOBMAX, WHTaTh W AHAMH3MOBATH
[XapaKTePHCTHKH PHGOPOB H YCTPOHCTE, OGBACHATS PHHIIHIIE]
ux paGorsi

YMeHHA pewath p: 3aa4H C ABHO)
[3aaHAO 1 HEABHO 3ALAHHOM (PHANYCCKOH MOTETIO
- CQOPMHPOBAHHOCT yMeHHS O0BACHATH O0COGHHOCTH
IMpOTeKaHs (H3HYECKAX ABTOHHI

HEMH H N03HABA
HOBHIX 3HAHH B

Pasnen 8. CTpoerme[8.l [IDHMeRNMOCTE 3aKOROB GH3MKH /U1% 0GBACHEHA NPHDONE KOCMHYECKHX 00kEKTOB, Conkednas cACTeMa. 3aeanst |OK 01,

i HX SHEprHi 0K 02
0K 03,
oK 04 - osnagenie opr

[Versmit onpoc

18.2. lanaxTuka. IT MacmTabsl

it Beerneroii. TeMias MaTepis i TeMias stepris

HOTO
mportecce IPOGKTHEIX 1
paﬁo) YMEHHAME PaGOTaTh B IPYNIe C BHIOTHEHHEM
poneit, pabory rpymm,|
DALIHOHATLHO PACTIDEIENATS NEATEBHOCTS B HOCTAHTAPTHIX
cuTyauuax, ajeKBaTHO ONeHNBaTh BKMal KaxIoro u3
yaactinkon rpynn » pewene pacomaTpisaeMoit npobiiens
& Gyaymeit
TAM

estemsrocTn Mo
npoguns

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS WX HHbIE MaTepHaJjIbl

5.2.1 OueHouHbIE CpeACTBa NIPH TEKYIIeM KOHTPOJIe

Tekymuii KOHTPOIb 0 OUCIUIIIMHE OyOeT 3aKIo4YaThCsd B YCTHOM U MUCEMEHHOM OIIPOCe 10 TeMaM
OUCLUIIMHEI, TPOBEPKE NMPaKTHUYECKUX U CAMOCTOSTEILHEIX PAab0T, OTYETOB 110 TabopaTOPHEIM paboTaM.

IIpumMepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememenne. [Iyte. CKOPOCTE.

CB0OOOOHOE IafieHue.

INocTynaTenbHOe U BpalllaTe/IbHOE ABUXKEHUE TBEPHOTro Tela.

B3aumopeiicteue Ten. [IpUHIUI CyNepno3UIUY CUl. 3aKOHBI MexaHUKU HeloToHA

Cumna. Macca. Cumibl B MeXaHUKe.

Wmnymnbe cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTHBHOE IBUXKEHUE.

PaboTa cuibl. MOIIHOCTh. 3aKOH COXpPaHEHUS MeXaHUYeCKON SHEPTUH.

PaboTa MOTeHUMANbHHX CHII. JHeprus. KuHeTudyeckas sHeprus. [loTeHIMaNbHAS SHEPTHA.

[IpuMeHEHNE 3aKOHOB COXpPaHEHUS.

PaBHOBeCHE MaTepUaIbHON TOYKY M TBEPAOTO Temna. [IBUXKEHUE XKUIKOCTEN U Ira30B.

MoOMEeHT cubl. YCIIOBUE pPaBHOBECHUS TBEPHOTO Tejla. 3JaKOH COXPaHEHHWS SHEePTrUU B JUHAMHUKE
KUAKOCTH ¥ rasa.

CBs13b MeX[y JaBlIeHWEM U CpefJHel KUHETUUEeCKOU 3Hepruel IoCTymaTeIbHOTO TEIJI0BOT0 IBUXKEHUS
MOJIEKY N UIealbHOTO Ta3a.

Pabora npu n3MeHeHUM 06beMa UeaTbHOT0 Ta3a. 3aKOHHE TepMOgUHAMUKY. OCHOBH TEPMOAMHAMUKH.

ITpeoOpa3oBaHue 9HePTUHU B (a30BHX MepexomaX. CTpoeHMe ra3000pa3HbIX, KUOKUX U TBEPOBIX Tell.
CBoiiCcTBa XUAKOCTeM. Mcllaperue u KOHAeHCcauus. Kunexue.

JneKTpuYecKoe BlauMonelicTBue. 3aKoH KynoHa. 3aKOH coxpaHeHUSs 9JIEKTPUYECKOr0 3apsaa.

PaGota cunm sjmekTpocTaTHdeckoro moinsi. IloTeHuuasn. Pa3HocTs moTeHnmanoB. CBsA3b MEXAY
HAIPSKEeHHOCTHIO M Pa3HOCTRIO MTOTEHIIMAIOB 3JIEKTPOCTAaTUYECKOT0 TTOJIS.

[Tonsipu3anus OU3NEKTPUKOB. JHEPTUS 3apPsAKEHHOT0 KOHIeHCaTopa. DHEPTUS 3J1eKTPUYECKOT0 TOJIs.

YcnoBusi u meNCTBUS 37EKTPUUECKOT0 ToKa. CHila TOKa U IJIOTHOCTh TOKa. 3akoH OMa s yd4acTKa
Lenu. INeKTPUIecKoe COPOTUBIIEHHE.



Pa6oTa ¥ MOIIHOCTE 3IEKTPUYECKOT0 TOKA. JJIEKTPUYECKUN TOK B PA3JIMYHEIX Cpefax. MarHuTHoe
10Jie MPOBOJHMUKA C TOKOM. [IefiCTBME MArHUTHOTO II0JIS Ha NPSIMOJNMHENHBIN MIPOBOJHUK C TOKOM. 3aKOH
Awmmepa. BaumopeiicTBue TOKOB. PaboTa 1Mo mepeMenieHuio TPOBOJHNKA C TOKOM B MAarHUTHOM II0JTe.

YckopuTenu 3apsiKeHHBIX 4acTUIl. Macc-ciekTporpad.

[ToTok BekTOpa MarHUTHOM MHAYKUUU. J]]C MHAYKINY B ABUXKYLIUXCS IPOBONHUKAX. MHIYKTUBHOCTb.
MarHuTHbIE CBOMCTBA BellleCTBa. DHEPTHSI MarHUTHOTO TIOJIS.

KoneGaHus 1 BOTTHHL.

TapMoHMYECKHe KonebaHus.

[IpeBpallieHue SHEPTUH IPU KOTe0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKHUX BOJIH.

OneKTpoMarHUTHEIE KoneOaHus. CBOOOIHEIE U BHIHYKIEHHEIE 3JIEKTPOMArHUTHEIE KOTeOaHus.

[TpeBpalleHue 3HEepruy B KonebaTenbHOM KOHTYPE.

[TepeMeHHBIN TOK.

PaboTa ¥ MOITHOCTH TOKA.

TpanchopmaTopeL.

JJIeKTPOMArHUTHEIE BOJIHBI ¥ UX CBOMCTBA.

Ontuka. 3aKOH OTpaXkeHus U NPeJIoMJIeHHs cBeTa. [loHOe BHyTpeHHEe OTpaXkKeHue.

WnTepdepenurns ceeta. Iudpakuus ceeta. [longpusanus cseta. [Jucnepcus cBeTa.

KBanToBas runorte3a Kpanta. BHemnuit GoTosnekTpuieckuil 3pdexr.

®otoMm. Mopenu cTpoerusa atoMa. KBauToBEIE ITOCTYIaTH bopa.

Jlazepel.

CocTaB u CTpOeHHEe aTOMHOTO siipa. EcTecTBeHHas pafii0aKTUBHOCTD. LlenmHas peakuus neneHus sgep.

Kpurepuu oreHuBaHUS:

- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOIIPOCA;

- 80-89 6annoB - mpU MPaBUILHOM U ITOJTHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha
BTOpPO¥;

- 60-79 6anyioB - IpU NPaBUILHOM OTBEeTE Ha OJUH M3 BOIIPOCOB MJIM HAaCTHUYHOM OTBETE Ha o0a
BOIIPOCA;

- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJHKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU IPaABUILHBEIX
OTBETOB Ha BOIIPOCHI.

IIIxana oleHUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[IIkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

IIpoBepouHas padora
[puMeps! 3a7a4 [Jist TPOBEPOYHON PabOTHI:

1. Teno gBUXKeTCS PaBHOMEHO IO OKPYXKHOCTU pajguyca 1,5 M co cKopocTsio 2 M/c. Onpenenurs
YCKOpeHUe Tefa.

2. Kamens 6pouren mop yrinom 30 rpaf K TOPU30HTY. CO CKOPocThio 10 M/c. OnpenenuTh HalbHOCTD
mornera.

Kputepuu oneHuBaHu:

- 90-100 6anmoB - IpH TIOJTHOM PEIIeHUH ABYX 3aHay;

- 80-89 6asioB - IpU MPaBUILHOM U IIOJTHOM PEIIeHWY OFHOM 3afadyy ¥ YaCTUYHOM PELIeHUH BTOPOU
3ajayvy;

- 60-79 6annoB - mpHU IPABUIBHOM U IIOJTHOM PEIeHUH ONHOHN 3a0ayy;

- 0-59 6annoB - MPY YaCTUYHOM PEIleHUN OfHOM 3alauy UM HePeUIEHHOH 3aaye.
KomnmuectBo 6anios 0-59 60-79 80-89 90-100

[ITkarna oneHUBaHUSA HeyJIOBJ'IeTBOpI/ITeJ'IbHO YJIOBJ'IGTBOpI/ITeJ'IBHO XOpOH.IO OTnu4HO

IIpakTHYecKue padoThI
[TpakTHYeCcKre U CaMOCTOSTe/IbHbIe pPAa0OTH IIPUBEIEHEl B METOOUUYECKUX YKa3aHUAX K IPAaKTUYECKUM
3QHSTHUSIM U CAMOCTOSITEJIbHEIM PaboTaM 1Mo guctuiiuse «Ousnka».

JIaGopaTopHBIEe PAadOTHI
JTa6opaTopHEE pabOTH NPUBENEHH B METOOUYECKHUX YKa3aHUAX K jTabopaTopHEIM paboTaM mo



puciuiuHe «Ou3nuKa».
Oruét no nabopaTopHeM pabotam. OTUET IpefcTaBiseTcs B OyMaxxHoM Bupe. OTYET
IOJIXKeH COepKaTh:
1. Ha3BaHue mabopaTopHOU pabOTEL.
2. Ilenb naGopaTopHOM pabOTHI.
TpeboBaHus K OTUETY 110 TabOPATOPHHIM paboTam
3. [Ipubophl ¥ TPUHAIIEKHOCTH.
4, CxeMy WM PUCYHOK YCTAHOBKH, a TaKXKe PUCYHKHU, IOSCHSIONINE BEBOL pabounux GOpMyIIL.
5. OcHOBHEIE paCYETHEIE (GOPMYIIEL C 00I3aTEIHHBIM TIOSICHEHUEM BEJIMYMH, BXOASIIUX B GOPMYITY.
6. Tabnuis.
7. llpumepH pacuéra.
8. Eciu TpeOyeTcs o 3aaHuIo - TpadUKU U TUATPAMMEL.
9. BeiBop Mo mabopaTopHoy paboTe.

KpuTtepuu onieHUBaHUS:

- 90-100 OGamnmoB - MPH BHIIOJIHEHUW BCEX MYHKTOB B MOJHOM 00BéMe, 6e3 omuboK; CHeTaHbl
TIPaBUITLHEIE BEIBOMEL;

- 80-89 6anioB - IPY BHIIONIHEHUHU BCEX IIYHKTOB B IIONIHOM 00BEME, HO [ONMYIIeHE He3HAUUTE/IbHEE
ouruOKY B pacyeTax He BIUSIOIINE Ha BHIBOL;

- 60-79 6annoB - MpHU BHIIOIHEHUH BCEX TYHKTOB B IIOJTHOM 00BEMe, HO B pacyeTax [JOMYIIeHH OLIOKHY,
BIIMSIIOLINE Ha BHIBOL;

- 0-59 GamnoB - mpu 0GOPMIIEHUH Pa37esIoB B HEMTONHOM 00bEME.
KonmuuectBo 6anmos 0-59 60-79 80-89 90-100
[lIkama oneHUBaHUSI HeynmosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.2 OneHoYHbIEe CPEeICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

[TpoMeXKyTOUHAS aTTeCTalus 00yJaloIIUXCs M0 AUCIUILIAHE "Ou3nKa" MPOBONUTCS B COOTBETCTBUH C
OIIOII u sBnsieTcs 0053aTeNbHOM.

dopmoil IPOMeKYyTOUYHOU aTTeCcTalluy SBNSIETCS 3K3aMeH BO 2 ceMeCTpe, B IIpollecce KOTOPOTO
ompemenseTcs chOPMUPOBAHHOCTL 0003HAYEHHEIX B pabouel mporpaMMe KOMIIETEHIIUH.

O6yuatouuiicss cIaéT 3K3aMeH , €CIM IPUCYTCTBYIOT BCE YKa3aHHEIE 3JIEMEHTEL.

B cnyuae Hanuuus y4eOHOM 3aHO0NKEHHOCTH, 0OydYalOUIUICS CaMOCTOSITEJIbHO BHIMONHSET
nabopaTopHbie paboTh, 0HOPMIISIET IO HUM OTHUET, MIPEAICTABISAET BLHIOTHEHHBIE B TETPAOU MTPAKTUYECKUE U
CaMOCTOSITE/IbHEIE PAaOOTHI.

[Tpu mpOBeEHUY TPOMEKYTOUHOTO KOHTPOJIS ofydanomuMcs OyoeT 3afaHo ABa BOIPOCa, Ha KOTOPHE
OHHU JOJIKHH JaTh OTBETHL.

Hanpuwmep:
Bompoct! 115l MOATOTOBKY K 9K3aMeHY BO 2 ceMecTpe:
1. MexaHn4ecKue U 3JIEKTPOMaTrHUTHEIE KOJle0aHus.
2. BonHE B ynipyroii cpefe. 9NeKTPOMarHUTHEIE BOJTHHL.
3. Pacuér unTEphEpPEHINOHHON KapTUHH OT ABYX KOT€PEHTHHIX UCTOUHUKOB.
4. Mudpakuus ®penens u dpayurodepa.
5. EcTecTBeHHBIY CBET. BuALl MOISPHU30BaHHOTO CBETA.
Kputepuu ouenuBanus:
- 90-100 GanmoB - mpu ITPaBUILHOM U IIOJIHOM OTBETE Ha [[BA BOIIPOCA;
- 80-89 6a1oB - IPY MIPABUJILHOM ¥ IIOJIHOM OTBETE Ha OJWH U3 BOIIPOCOB U IIPABUJIBHOM, HO HE
IIOJIHOM OTBEeTe Ha IPYTOU U3 BOIIPOCOB;
- 60-79 Gamta - mp¥ MPaBUIILHOM U HETIONTHOM OTBETE Ha [iBa BOIIPOCA WIIM MTPABUIIBHOM U MOJTHOM
OTBETE TOJIbKO HA OIMH K3 BOMIPOCOB;
- 0-59 Ganna - mpHU OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCHL.
KonmnuectBo 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, ONpe/e/IsIioIIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
HABBIKOB U (MJ/IM) ONbBITA IESATEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUPOBaHUS KOMIIETEHIIHH



[Topsamok opraHu3alyy NPOBeNeHUs TeKYIero KOHTPOJIS U IPOMEeXYTOYHOM aTTeCTalluy [IpefCcTaBieH
B [TonmoXeHUU O HPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTecTaluu o0ydalouuxcsd,
OCBaMBaUINX 00pa30BaTeIbHEIE POTPAaMMEI CPEeTHET0 mpodeccuoHanbHOro obpasoBanus B KysI'TY (Mm 06/-
10).

6. AHbIe cBeJieHHsI M (MJIH) MaTepHaJIbI

ITpu ocyuiecTBIeHUH 00pa30BaTENbHOTO IPOIlecca MPUMEHSIOTCS CIeAyoIIue 00pa30BaTEIbHEIE
TEXHOJIOTHH:

- TPAIUIMOHHAS C HCIIOJIb30BAHNEM COBPEMEHHEIX TEXHUYECKUX CPEMCTE;

- HHTePaKTUBHAS
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