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Pabouyio mporpamMmy COCTaBHUII:

IIOIIINUCAHO 311 KY3I'TY
[Tompa3smenenue: Kadhempa TEOPUH U METOOUKH
mpodeccruoHanbHOT0 00pa30BaHUS
IomXHOCTD: TpernoaBaTesb ( BhICIIas KBanupruKauoHHAS
KaTeropusi)

Iara: 20.02.2024 16:24:34

CrtpykoBa Onusa BuktoposHa

Pafoyas mporpamMma o6CyKIeHa Ha 3acelaHuy Kadeaps TEOPUK U METORNUKY TPO(HeCCHOHATBHOI0
o0pa30BaHus

IIporoxon Ne 6 oT 28.02.2024

IIOOIIUCAHO 311 KY3I'TY
[Topmpa3spenenue: Kadenpa TEOPUN U METOOUKY
mpodeccruoHanbHOT0 06pa30BaHUS
IMomKHOCTD: 3aBemyrouui Kadenpou (K.H., CII0)
Iara: 05.03.2024 13:54:14

Kabauesckas Enena BsaueciaBoBHA

CornacoBaHO LUKJIOBOU-METOOUYECKOU KOMUCCHEH 10 HAIIPaBJIEHUIO IIOATOTOBKY (CIIeNXanbHOCTH)
18.02.12 TexHONOTHS aHATUTAYECKOT'0 KOHTPOJII XUMUYECKUX COeTUHEHUN
[TpoTokon Ne ot 04.06.2024

MOOIMUCAHO 311 KY3ITY
[MTompaspenenue: Kabenpa TEOPUU U METOTUKY
mpodeccruoHanbHOT0 06pa30BaHUs
IomXHOCTE: IpenofaBaTens ( BRICIIAs KBanuGUKaIMoHHAas
KaTeropus)

Oara: 14.03.2024 11:30:52

CrtpykoBa Onusa BuKTOpoBHa

CornacoBaHO 3aMecTUATeneM gupekTopa mno YP UII0

MOOIMAUCAHO 311 KY3ITY
[Tompasnenenue: UHCTUTYT NPOGECCHOHATBHOT0 00pa30BaHus
IOMKHOCTb: 3aMEeCTUTENh JUPEKTOPa Mo yuebHou paboTe
Hara: 20.03.2024 14:46:43

[TonyaktoBa HaTtanbs CepreeBsa




CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATIBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Tata: 25.03.2024 09:26:21

bexkiieneBa Kcenus UropesHa




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
OCHOBHOU 06pa3oBaTebHOM mporpaMMhl B cooTBeTcTBUM ¢ ®PI'OC 1o crnermanbHocTy 18.02.12 «TexHOmorus
aQHaNUTUYEeCKOr0 KOHTPOJII XUMUYECKUX COeIUHEHUN».

Yuebnas gucuunnuHa «®usmka» obecrneyuBaeT GopMupoBaHUe TPODHECCHOHATBHEIX U OOIINX KOMIIETEHIUH
1o BceM BumaM gesaTenbHOCTH ®I'OC mo cnenuanbHOCTH 18.02.12 «TexHONOTUS aHATUTUYECKOTO0 KOHTPOISA
XUMUYECKUX COeTUHEHUN».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

OK 01 Bribupath cioco0sl pelieHus 3afayd IpoheccruoHalbHON NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3IUYHEIM KOHTEKCTaM

JINYHOCTHBIE Pe3yJIbTaTH: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATENIFHOCTH U CaMOOIIPENeNIeHuUIO;
HaJM4re MOTUBALUY K 00Y4EHUIO ¥ INYHOCTHOMY Pa3BUTHIO

METaHpeJIMeTHbIe pesyanaTH: OCBOEHHEIE 06y‘-IaIOH.II/IMI/IC5{ MeXIPEeOMETHERIE IIOHATUA 1
y'HI/IBepcaJ'IBHbIe yqeGHHe JZ[EI;ICTBI/IH (per'J'ISITI/IBHbIe, II03HABATEJILHEIE, KOMMy'HI/IKaTI/IBHbIe)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COUMANBbHOM MPAKTUKE;

TOTOBHOCTE K CaMOCTOHTeJ'IbHOMy TMIJTaHUPOBAHUIO U OCy'H_IeCTBJ'IeHI/IIO yqeﬁﬂoﬁ nesiTeJIbHOCTYH,
OpraHu3anuy y4eOHOTr0 COTPYOHUYECTBA C IIefarorn4eCcKUMy PabOTHUKAMU U CBEPCTHUKAMHU, K
y4aCTHIO B IOCTPOSHUY MHOUBUYaIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

[IpenMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTE IOHUMAHUS PO PU3UKU B SKOHOMUUYECKOH,
TEXHOJIOTUYECKOM, COLMANbHOU U 9TUYECKOU cepax NesTeTbHOCTH YeJI0BeKa; POJIX U MeCTa (pU3UKU B
COBPEMEHHOU Hay4HOU KapTHUHE MUupa

chOopMUPOBAHHOCTE CUCTEMEI 3HaHUH 0 GU3NIECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPUSIX,
OEeUCTBYIOMUX Ha YPOBHAX MUKPOMUDA, MaKpOMUPa U MeraMupa; IpefCcTaBlIeHul 0 CTPYKType
IIOCTPOeHUs GU3NYECKON TEOpUU

chopMUPOBAHHOCTE YMEHUS pa3findaTh YCIOBUS IPUMEHUMOCTH MOfeiell GU3n4eCcKux Tel U
MIPOIIECCOB (SIBIIEHUM)

chOopMUPOBAHHOCTh YMEHUN IPUMEHSTh 3aKOHEI KJITACCUYEeCKOM MeXaHUKY, MONEKYIIPHON QU3UKU U
TEPMOAVHAMUKHY, 3JIEKTPOAUHAMUKY, KBAHTOBOY (DM3UKY [ aHAJIN3a U 00BSICHEHUS SIBIICHUN
MUKDOMUPA, MaKpoMUpa 1 MeraMupa, pa3jandarh YCI0BUS IPUMEHNMOCTU PU3NUeCKUX 3aKOHOB,
TIOHUMATh BCeoOImii XxapakTep GyHIaMeHTaIbHEIX 3aKOHOB



OK 02 Hcmonb3oBaTh COBPpeMeHHEIe CPECTBA ITOKCKA, aHAN3a ¥ HHTEPIpeTaluu nHGopMauu u
“HGOPMAIMOHHbIE TEXHOJIOTHY [IJIS1 BEIIOJTHEHUS 3aiayd MPoheCCHOHATBHOM AeITeIbHOCTH
JINYHOCTHBIE PE3YJIbTAThl: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOTIPENeNIeHHUIO;
HaJM4re MOTUBALUY K 00YUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHHe Pe3yJIbTAaThl: OCBOEHHEIE 06y‘{aIOH.H/IMI/IC$I MeXIIpeOMETHEIE IIOHATUA U
YHUBEPCAJIbHBEIE yqe6Hb1e OeNCTBUSA (peTYHHTI/IBHHe, II03HaBaTEeJIbHEIE, KOMMYHI/IKaTI/IBHI)IG)
CIIOCOOHOCTH MX MCIIOIh30BAHMS B TI03HABATENILHON U COILIMaIbHOU IIPAKTHKE;

TOTOBHOCTB K CAMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBJIIEHUIO y‘Ie6HOﬁ nesaTeJIbHOCTH,
OpraHu3alluu yqe6Horo COTPYOHHUYECTBA C IIeJarorun4eCKuMu pa6OTHI/IKaMI/I " CBEPCTHHUKAMH, K
Y4aCTHUIO B IIOCTPOEHUN I/IH,HI/IBI/II[ya.TH)HOI;I 06pa3OBaTeHbH0171 TPAeKTOPHHU

[TpenMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTL YMEHUN IPUMEHSTL OCHOBOIIOJIAraolIe
ACTPOHOMHUYECKHE MOHATHS, TEOPHUH U 3aKOHEI IS aHAIKM3a U 00bICHeHUST (PU3NYECKUX IIPOLIECCOB,
IIPOMCXOMSIINX Ha 3Be3[aX, B 3Be3IHEIX CHCTeMaX, B MeKTaJlaKTUIeCKOM cpefie; OBUKEHNSI HeOeCHBIX
TeJl, 9BOJIIOIINY 3Be3[ 1 BceneHHON

OBJIa[IeHMe Pa3NMYHBEIMU CIIoco0aMu PabOTH ¢ HHpOpMaluei GU3nIecKoro ConepKaHus ¢
HCII0JIb30BaHMEM COBPEMEHHBIX HHGOOPMAalMOHHEIX TEXHOJIOTUM, Pa3BUTHe YMEHUN KPUTUYECKOTO
aHa/M3a 1 OIleHKM JOCTOBEPHOCTHU I0JIy4aeMol nHpopMaIuu

OK 03 I1naHupoBaTh U peanu30BEBAaThL COOCTBEHHOE TPOGECCUOHATIFHOE U INYHOCTHOE PA3BUTHE,
IPeNIPUHUMATEIBECKYI0 NesITeIFHOCTh B IPO(QEeCCroHaNbHON chepe, UCIOIb30BaTh 3HAHUS 110
(brHaAHCOBOY IPaMOTHOCTY B PA3/IMYHLIX KU3HEHHBIX CUTyallax

JInyHOCTHEIE Pe3yJIbTaTH: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATENIBHOCTH U CaMOOIIPENeNeHuIO;
Ha/JInyye MOTUBAIIUU K OﬁyquHIO U IMYHOCTHOMY Pa3BUTHUIO

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHERIE IIOHATUA 1
YHHUBEPCAJIbHEIE yqeGHHe JZ[GI;ICTBI/IH (perHHTI/IBHHe, II03HABATEJILHEIE, KOMMYHI/IKaTI/IBHBIe)
CITIOCOOHOCTD WX MCIIOIH30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

OBJIafleHKe HaBBIKAMHU y4eOHO-MCCIIeI0BATEIbECKOM, TPOEKTHON U COLUANbHOM MesITeTbHOCTH

[IpenmeTHEIE pe3yNbTaTH: CPOPMUPOBAHHOCTh YMEHUY UCCIEN0BaTh U aHaIU3UPOBATh
pa3HooOpa3Hble GU3NYeCcKue SIBIEHUS U CBOUCTBA 00BEKTOB, IIPOBONUTEL CAMOCTOSTENIEHEIE
HCCJIeIOBAHUS B PEAJIbHEIX U 1a60PaTOPHEIX YCIOBUAX, YUTATh U aHAIM3UPOBATh XaPaKTEPUCTUKHU
npubOPOB U YCTPOUCTB, OOBACHATh IPUHILIUIIE UX PAOOTHI

chopMUpOBAHHOCTh YMEHHUS pelllaTh PaCUeTHEIE 3aJaut C SBHO 3aflaHHOM ¥ HESIBHO 3aJjaHHOH
(bu3uIecKoll MOLENbo



OK 04 9ddekTHBHO B3aHMOIEHCTBOBATE U PAa00TATh B KOJJIEKTHBE ¥ KOMaH/Ie

JINYHOCTHBIE PE3Y/IbTATH: HAJTH4KMe MOTUBALMU K 00YUEHHIO U THYHOCTHOMY Pa3BUTHIO;
IleJieHaNpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IleHHOCTeu HapopoB Poccuiickoy ®egepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILIHOHHOTO
MHUPOBO33PEHHUS, TPAaBOCO3HAHHUS, 9KOJIOTMYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIENIH ¥ CTPOUTH
KHU3HEHHBIE IIJIaHbI

MeTanpenMeTHHe Pe3yNIbTAThl: TOTOBHOCTE K CAMOCTOSATEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBJIEHUIO
yqe6H0171 OesaTeJIbHOCTH, OPraHu3alun yqe6H0ro COTPYOHHUYECTBA C IleJaroru4eCKuMu pa60THI/IKaMI/I u
CBEPCTHUKAMH, K Y4ACTHUIO B IIOCTPOEHUN HHI[HBHHyaHBHOfI O6pa30BaTeHBHOfI TPAEeKTOPHUH;

OBJIaJJ€HHE€ HaBbIKaMH y‘{e6HO-I/ICCJ'IeJIOBaTeJ'IbCKOI;I, HpOGKTHOfI U COLMANbHOM [EeSITEIbHOCTU

[TpemMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH ITPOTEKAHMS
Gbu3NIeCKuX SBJIEHUH

OBJIafleHVe OPTraHU3aI[MOHHKIMY U TI03HABATEIbHBIMU YMEHUSIMU CaMOCTOSITEIIBHOTO TPHOOPETEHNUS
HOBBIX 3HAHUH B ITPOIIECCE BHIOHEHUS MPOEKTHHIX U yUeOHO-KCCIIeN0BaTEILCKUX PaboT, yMEHUSIMHU
paboTaTh B I'pyIIe C BEIIOJTHEHNEM PA3IMYHbIX COIMAIbHLIX POJIeH, IIIaHHPOBaTh Pab0Ty TPYIIIIH,
PaloHAIBFHO PACIpPENeNsTh OesATeNbHOCTh B HECTAHTAPTHHIX CUTYAIMIX, afleKBaTHO OLIEHUBATh BKJIAJ
KaXkJIOT0 U3 YYaCTHUKOB I'PYIIH B PEIIEHHE PACCMAaTPHUBAEMOM TPOGIEMEL

c(hOPMUPOBAaHHOCTh MOTHBAIUY K OYOyIIEH ITPoheCcCHOHaNbHON NesITeTbHOCTH M0 CIIeHaTbHOCTSIM
(HbU3UKO-TEXHUYIECKOT'0 MPOGUIIS

OK 08 Hcnonmp30BaTh cpeficTBa pu3m4ecKom KyIbTYpHL [JIT COXPaHEHUS U YKPEIJIEHUS 3[0POBbS B
mporiecce IpodecCroHaNbHON IesITEFHOCTY U IOANePKaHU He00X0AUMOT0 YPOBHSA (PU3UIECKOM
HOATOTOBJIEHHOCTH

JIMYHOCTHLIE Pe3y/IbTaTH: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeNIeHNI;
HajM4yre MOTUBALUY K 00YUEeHUIO ¥ INYHOCTHOMY Pa3BUTHIO;

IieJIeHAIIPaB/IeHHOE PAa3BUTHE BHYTPEHHEN NO3UIMY IUYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHEIX
IeHHOCTel HaponoB Pocculickoi Oefmepanny, UCTOPUUECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAIULIUY,
(hopMHEpOBaHYe CUCTEME 3HAYUMBIX [[EHHOCTHO-CMEICJIOBEIX YCTAHOBOK, aHTUKOPPYIIIIMOHHOT O
MUPOBO33PEHHUS, IPABOCO3HAHNUS, 9KOJIOTMYECKON KYJIbTYPHI, CIIOCOOHOCTH CTABUTD IIeJIU ¥ CTPOUTH
JKU3HEHHEIE TJTaHBI

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHERIE IIOHATUA 1
YHHUBEPCAJIbHEIE yqeGHHe JZ[GI;ICTBI/IH (perHHTI/IBHHe, II03HABATEJILHEIE, KOMMy'HI/IKaTI/IBHBIe)
CITIOCOOHOCTH WX MCIIOIH30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

TOTOBHOCTB K CaMOCTOSATEJIbHOMY IIJIAaHUPOBAHUIO U OCYILI€CTBIIEHUIO yqeGHoﬁ nesTeJsIbHOCTYH,
opraHu3anuy yuebHOTO COTPYOHUYECTBA C MearoTHYeCKUMU PabOTHUKAMHU ¥ CBEPCTHUKAMHU, K
y4aCTHIO B IOCTPOEHUY MHIUBUYaIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

IIpemMeTHBEIE PE3YNIbTATH: CPOPMHUPOBAHHOCTH NIPECTaBIEHUHN 0 METOMlaX MONyYEeHUS HayUHBIX
aCTPOHOMHYECKHUX 3HAHUY; BllafleHue YMEHUSIMU CaMOCTOSATEIbHO (JOPMYIUPOBATh 1IETTh
HCCllefoBaHuA (MMPOEKTa), BEIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMST OCHOBOIIOJIATAIOMNUX (GU3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, ITPOBEPSATD UX SKCIIEPUMEHTAIbHBIMU CPENCTBaMU; MJTaHUPOBATh U
MIPOBOAUTD (pU3n4YecKre S3KCIIEPUMEHTHI, OIIMCHIBATh U @HAJIM3UPOBATh IIOJTYyYEHHYIO IIPU BBHITOTHEHUN
3KCIIepUMeHTa HH(pOpMaIuio, OIPeeNsiTh JOCTOBEPHOCTH IIOJTy4EeHHOI0 pe3yabTaTa
chOpMHUPOBAHHOCTh YMEHUM aHATU3UPOBATh U OIIEHUBATE IOCIENCTBUS OBITOBOM U IIPOU3BONCTBEHHOM
OesSTeNbHOCTH YeJIoBeKa, CBSI3aHHOM C GU3NYECKUMU IIPOLIeCcCaMy, C IO3UINHM 3KOJIOTUYECKOR
0e30IacHOCTH; IPEeCTaBIEHU N O PalliOHATBHOM IIPUPOIONOIL30BAHNH, @ TaKXKe Pa3yMHOM
KCIIOIb30BaHUU IOCTUXKEHUW HAaYKU U TEXHOJIOTUH OJIS1 JaJlbHEMIIero pa3BUTHS Y€JI0BEYECKOT0
o01mecTBa

B pe3ynbTaTe 0CBOEHHS MHUCHHIUIMHBI 00YYAOMIHHMCS B 00IEeM [0 TUCHHUIUIHHE T0/IKeH
JINYHOCTHBIE Pe3yIbTaTH:

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSTENILHOCTH ¥ CaMOOIIpeie/IEHHUIO;

- HAJTUYue MOTUBAIMY K 00YUYEHUIO ¥ TUYHOCTHOMY Pa3BUTHUIO

- HAJTUYue MOTUBALMY K 00YUYEeHUIO0 ¥ TUYHOCTHOMY Pa3BUTHIO;

- LleJieHaNpPaBlieHHOE Pa3BUTHE BHYTPEHHEN MO3ULKU JIMYHOCTH HAa OCHOBE JYXOBHO-HPABCTBEHHBIX



IeHHOCTel HapopmoB Poccuiickoii ®emepalinyl, UCTOPUUECKUX U HAIMOHAIbHO-KYJIbBTYPHEIX TPafgulUi,
dbopMupOBaHUE CUCTEMH 3HAYUMEIX IIeHHOCTHO-CMBICJIOBHIX YCTAHOBOK, AQHTHUKODPPYIIKXOHHOTO
MHUPOBO33PEHUS, IPABOCO3HAHUS, 3KOJIOTUYECKON KYIbTYPH, CIIOCOOHOCTH CTABUTH LIEJIM U CTPOUTH
KW3HEHHBIE TTTaHbI

MeTanpenMeTHEIE PE3YIbTATH:

- 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

- OBNIaJIeHNe HaBBIKaMHU yueOHO-UCCIIeIOBAaTETbCKOM, ITPOEKTHON U COLMANIbHOM AesITeTbHOCTH

- TOTOBHOCTh K CaAMOCTOSTEJbHOMY IJIAaHUPOBAHUIO U OCYIIECTBIIEHUIO YueOHOU [eSTeIbHOCTH,
OpraHM3anuu y4eOHOTO COTPYAHUYECTBa C MeJarorudeCKUMU paOOTHUKAMHU U CBEPCTHUKAMHU, K YUaCTHIO B
TTOCTPOEHUY MHOUBUAYANIbHON 00pa30BaTeNIbHON TPAEKTOPHUHY;

[IpenMeTHEIE PE3YIBTATHL:

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

- copMUPOBAHHOCTh CHUCTEMHBl 3HAHWN O HUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHSX,
OEeCTBYIOIIMX Ha YPOBHSIX MUKPOMHKPA, MAKpOMHUPa ¥ MeTaMupa; MPeACTaBIeHUH 0 CTPYKType MOCTPOEHHUS
(bu3uYeCcKoil TeOpUn

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

- copMUPOBAaHHOCTL YMEHUY NIPUMEHSITh 3aKOHBI KJIJaCCUUECKON MeXaHUKY, MOJIEKYISIDHOU (pU3UKU U
TePMOOMHAMUKHU, SNEKTPONMHAMUKY, KBAaHTOBOW (U3UKU IJIST aHANM3a U 00BICHEHUS SIBIeHUN MUKPOMUDPA,
MakKpoOMHpa ¥ MeramMupa, Pa3jndaTh YCIOBUSI IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIUM
XapakTep QyHIaMeHTalTbHEIX 3aKOHOB

- chOpMHUPOBAHHOCTb YMEHUH TPUMEHSITh OCHOBOIIOJIATaloNIe aCTPOHOMUYECKHE TIOHSITUS, TEOPUHU U
3aKOHBI /I aHanu3a ¥ 00bACHEHUS PU3NUYECKUX MPOLIECCOB, MPOUCXOASILUIAX Ha 3Be3HaX, B 3BE3MHHIX
CUCTeMaX, B MEXKTaJlaKTUUECKOH cpefie; MBUKEHUs HeOeCHBIX Tell, 9BOJIIOLUY 3Be3 1 BceneHHOM

- OBlafleHMe PA3NUYHHIMU crmoco6amMu paboTh ¢ wHDOpMauumeid GUIUYECKOTO COAEepPKAHUSI C
KCII0NIb30BaHUEM COBPEMEHHBIX MH(GOPMAIMOHHEIX TEXHOJIOTHUN, pa3BUTHE YMEHUM KPUTUUECKOT0 aHaln3a U
OLIEHKY NOCTOBEPHOCTH I0JTydyaeMoi HHGOpMaIuu

- chOpMUPOBAHHOCTh YMEHUH MCCIIeJOBATh U aHATM3UPOBATh PAa3HOOOpa3Hble PU3NYECKUE SIBIEHUS U
CBOMCTBa 0OBEKTOB, MPOBOUTH CAMOCTOSTEbHEIE UCCIIEIOBAHUS B PEANbHEIX U Tab0PaTOPHBIX YCIOBUSX,
YUTaTh U aHAIM3UPOBATh XapaKTEPUCTHUKY IPUOOPOB U YCTPOUCTB, 0OBICHSATH MPUHITUIIH UX PaGOTH

- ¢hOpMUPOBAHHOCTL YMEHHUS PellaTh pacueTHHIE 3afjayy C SIBHO 3afaHHOW M HESIBHO 3aJaHHOM
(bu3uYeCcKoil MOLIEbIo

- cOPMHUPOBAHHOCTb YMEHHUS 00BSICHATh 0COOEHHOCTH MPOTEKaHUST GUINUECKUX STBJIEHUH

- OBJIafieHNe OPTaHU3Al[MOHHBIMU ¥ [TO3HABATENIbHEIMU YMEHUSIMHE CaMOCTOSITEJIBHOTO ITPHOOPETEHUS
HOBBHIX 3HAHUH B IIPOIECCE BEITIOJHEHUS IIPOEKTHHIX ¥ yUeOHO-UCCIIe0BaTeNTbCKUX PAaboT, ymeHusIMu paboTaTh
B TPYIIE C BHIIOJIHEHNWEM DPa3JIMYHBIX COIMANIBHEIX POJIEH, MJIAHUPOBATH Pab0OTy IPYNNE], PAlMOHAIBHO
pacnpefensaTh OeATeIbHOCTh B HeCTAHOAPTHBIX CUTyallMsAX, aJleKBaTHO OILleHMBATh BKJIA[ KaXJOro U3
y4aCTHUKOB T'PYIIIIH B peIlleHre paccMaTPUBaeMou TPo6IeMbl

- chOpMUPOBAHHOCTh MOTUBALIMK K Oynyiie# mpodeccroHambHOM AesITeNbHOCTH 0 CIEeINaTbHOCTAM
(bU3UKO-TEXHUUECKOT0 TPoduUIs

- cbOpMUPOBAHHOCTE NIPEACTaBIEHUN O MeTofaX IONy4eHUsl HaydHBIX aCTPOHOMUYECKUX 3HAHUU;
BllafleHNe YMEHUSIMU CaMOCTOSTENbHO GOPMYINPOBaTh IejIb UCCIefoBaHUs (IPOEeKTa), BEIABUTATh TUIIOTE3E
Ha OCHOBE 3HAHUS OCHOBOIONArawImux (GU3UUYEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, NMPOBEPSTh HX
9KCIIEPUMEHTAIPHBIMY CpPEICTBaMHU; IIJIaHNPOBATh U MPOBOAUTh (PU3UUYECKUE SKCIIEPUMEHTHI, OMUCHIBATh U
QHAJTM3WPOBATh MONYYEHHYI0 TP BHIIOJTHEHUU SKCIEpPHMeHTa WH(OPMAaIuio, ONpenessTh JOCTOBEPHOCTD
TIOTyYEeHHOT0 pe3yibTaTa

- chopMUPOBAaHHOCTb YyMEHWW aHANIM3UPOBATh M OIEHUBATb IMOCNENCTBUS OBITOBOU WU
MPOU3BOACTBEHHON HeATEeNbHOCTH YeJioBeKa, CBSI3aHHOU € (QU3NYeCKUMH IIpolleccaMy, C MO3ULUU
9KOJIOTHYECKOHM 6e30IaCHOCTH; IPEACTaBIEeHNH O PAlMOHAbHOM IIPUPONOIOIE30BaHNN, a TAKKE PAa3yMHOM
HCIIOJTb30BAHUY JOCTUKEHUHN HAYKH ¥ TEXHOJIOTHH [IJIST HalbHEUIIEero Pa3BUTHS YeI0BEYECKOT0 00IIecTBa



2. CTpyKTypa M cojepKaHHe TUCIHILUTHHbBI

2.1 O6beM THCHHUIIHHBI ¥ BUHI YI€OHOH PadOThI

Dopa 06ywenms Konu4yecTrBo 4acos
(01 3®(03®
Kypc 1/ Cemectp 1
O0BeM JTUCIHIIIMHBI 24
B TOM YHUCJTIE:
AeKUuulU, ypoKu 16
nabopamopHblie pabomevl
npakmuueckue 3aHsamus
Koncynbsranun
CamocrosTenbHas pabora 8
[TpoMexKyTOUYHas aTTecTalus
VnpuBugyanbHOe IPOEKTUPOBaHNE
®opmMa MPOMEKYTOYHOH aTTeCTAHH
Kypc 1 / CemecTtp 2
00BbeM JTHCIHILTHHBI 66
B TOM YHUCJIE:
AeKuulU, ypoKu 44
n1abopamopHble pabomel 6
npakmuyeckue 3aHAMUA 12
Koncynbsranun
CamocrosTenbHas pabora 4
[TpoMeKyTOUYHAs aTTecTalus
VBpuBunyanbHOe IPOEKTUPOBaHNE
®opMa NPOMeKYTOYHOH aTTeCTAlHH ouddepeHIInPOBaHHEHN 3a4eT
2.2 TeMaTHYECKHUH IIaH U COEPXKAHUE TUCIUTUTHHBI
HaumeHoBanue|ComepxkaHue yue6HOT0 MaTepHasa U GOPME OpraHU3aluu OeaTenbHOCTH|O0beM
pa3mesnnoB U TeM |00yJarOUIMXCsI B
Jacax
Pazpgen 1. ®u3uKa U MeTOdbl HAYYHOI'O IIO3HAHUS 2
1. ®usuka - PpyHmaMeHTambHas HayKa O IIPUPOJE.
EcTecTBeHHO-HAy4YHbIM MEeTOH IO3HAHUS, €T0 BO3MOXHOCTH ¥ TPaHHULI
IMIPUMEHUMOCTH. JKCIEPUMEHT U TEOPUS B IIPOIECCe MO3HAHUS IPUPOLHL. |2
MopenupoBanue Gpu3nuecKux sBIEHUM U MpoleccoB. Poib sKCIIepuMeHTa
U TEOPUM B IIpoOllecCce MO3HAHUS Npupopbl. du3uveckass BeJIHUUYHUHA.
ITorpenrHocTy u3MepeHu GU3nUeCKux BenuuuH. Pusnveckrue 3aKOHHI.
I'paHuIBl TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IoHATHE 0 GU3UYECKOMH
KapTuHe Mupa. 3HaueHue Gu3uku npu ocBoeHuu npodeccust CII0.
Pazpgen 2. MexaHHKa 8




2.1. TlpegmeT u 3afjay¥ KJIaCCUYECKOUW MeXaHUKH. KuHeMaTHyeckue
XapaKTePUCTUKY MEXaHUYECKOT0 OBUKEHHUS.

I[Tepememenue. [lyts. CkopocTh. PaBHOMEpHOEe NpPSMOJHUHEWHOE
OBUXKEHUe. YCKopeHHe. PaBHOIlepeMeHHOe IPSIMONMHENHOEe [BUKEHHUE.

2

2.2. CoGogHOe mageHme. [IBUKeHHUE Tejla, OPOLUIEHHOTO MOM YIJIOM K
ropu3ouTy. [locTymaTenbHOE U BpalllaTeIbHOE NBUKEHKME TBEPOro Teja.

2.3. B3aumopeiictBue Ten. [IpUHIUD CyNepHO3ULHUU CUI. 3aKOHBH
MexaHuKu Hpl0TOHA

HuepnuansHas cucteMa oTcyera. Cuma. Macca. CuIE B MeXaHHKE.
[BuxeHue HeOeCHBIX Tel U UX UCKYCCTBEHHHIX CIIYTHUKOB. fABIeHus,
HalsofaeMble B HEMHEPIMAIBHEIX CUCTEMax 0TCYeTa.

2

2.4. UMnymnbc cUTBL. 3aKOH COXpaHEHUs UMITy/Ibca. PeakTHBHOE [BUXKEHUE.
Pa6oTa cuibl. MOIIHOCTE. 3aKOH COXpPaHEeHHs MeXaHWYeCKOH SHEepPTHH.

2

CamMocTosiTenbHasi padoTa 00yJaIOIIUXCS

I/I3yquHe " KOHCIIEKTHPOBAaHHE TEMEL <<J1BI/I}KGHI/IG HeOeCHEBIX TeJl U UX
HUCKYCCTBEHHBIX CIIYTHHUKOB. HBJ’IeHI/IH, Ha6J'IIOJZ[aeMbIe B HEMHEPIHUaJIbHBIX
CHCTEMAax OTCYETa».

Pa3gen 3.

OCHOBBI MOJIEKY/IAPHOH (U3UKH U TEePMOTHHAMHUKH

3.1. IIpepMeT u 3ailauu MOJIEKYISIPHO-KMHETHYeCKOM Teopuu (MKT).

JKcnepuMeHTanbHEIE goKa3aTenbcTBa MKT. AGComoTHAS TeMIepaTypa
KaK Mepa CpeJHel KMHEeTUYEeCKON SHEPTHUH TEIJIOBOTO OBUKEHMS YaCTHI]
BemecTBa. Mogens upeanbHOro ra3a. CBa3b MEX[y NaBlIeHUEM U CpefHEeU
KMHETHYEeCKOM 9Hepruel NoCTynaTeIbHOT0 TEIJIOBOTO ABUKEHUS MOJIEKYI
HeasbHOTO ra3a.

2

3.2. YpaBHeHnue MeHneneeBa-KnaneiipoHa. ['a30Brle 3aKOHE. BHYTpeHHAS
SHEPTHUS UOeaTbHOro rasa. TepMogrHAMUKA.

Pa6oTra mnpu um3MeHeHuM o0ObeMa HOEANbHOTO Ta3a. 3aKOHH
TepMopuHaMuku. OCHOBEL TEPMOMHAMUKY. PaboTa ¥ Temsomepenadya Kak
criocoOs M3MEHEHUS BHYTPEHHeN 5HePTuU. YpaBHEHUE TEIJIOBOTO
OGamanca. IlepBoe u BTOpOe Hayalla TePMOOMHAMUKHU. AnmabaTHBIH
npouecc. KIIMI temmoBoro psuratens. Llukn Kapso.

4

CamocTosiTeIbHasI padoTa 00y4aromuxcsa

V3ydyeHune ¥ KOHCIEKTHPOBaHUE TEMHI «AOCOJIOTHAS TeMIepaTypa Kak
Mepa CpefHel KMHETUYEeCKOM 3HEePrUU TEeNJI0OBOTO [BUKEHUS YaCTHUI]
BeIeCTBa».

I/I3yquI/Ie " KOHCIIEKTHPOBAHNE TEMEL «HachimeHnHbe U HeHaCHII[eHHEIe
TapklL. ABcomoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3oyXa».

2

Hroro:

24

HauMmeHnoBaHue
pa3mnenoB u TeM

ComepxkaHue y4ebHOT0 MaTtepuana ¥ GOPMEl OPraHU3aLUY HesATEIbHOCTH
00yJaromuxcs

CemecTtp 2

Pa3gen 4.

JneKTpoguHaAMHKa

14

4.1. TIpegmeT U 3afa4y 371€KTPONUHAMUKY.
OnexTpuyeckoe B3auMopelicTBue. 3akoH KynoHa. 3aKOH COXpaHeEHUS
3JIeKTPUYeCcKOro 3apsifa.

4.2. OnekTpuYecKoe IIOJie, er0 CHUJIoOBasd XapaKTepucTuka. [IpmHIUD
CYIIEPIIO3ULIKY TI0MeH.

Pabora cun snekrpocraTudeckoro nons. Iloreruuman. PasHocTh
NOTeHIKasnoB. CBA3b MeX[Y HalpsAKeHHOCThIO U Pa3HOCTHI0 IOTEHIINATIOB
3JIEKTPOCTATHYECKOTO [I0JId.

[Monspu3anusa OUSNEKTPUKOB. JHePTHUsl 3apsSxkKeHHOT0 KOHMeHcaTopa.
OHeprus 31eKTPUYECKOro IOJd.




4.3. TToCTOSHHBIN 371€KTPUYECKUM TOK. 3aKOHHI IIOCTOSHHOTO TOKA.
YcnoBus ¥ medcTBUSA 3JIEKTPHUUECKOro ToKa. Cuja ToKa U IMJIOTHOCTh
ToKa. 3akoH OMa [/Is ydyacTKa LielMu. DJIeKTPUIeCcKOe CONPOTUBIIEHUE.
CBepXIpOBOAUMOCTh. JJIEKTPOABUKYIIAS CUJIa UCTOYHUKA TOKA. 3aKOH
Owma [id MOJIHOM Lenu. Bupgbl coeguHEHUS TPOBOOHUKOB. 3aKOH [KOynd
- Jlenna. PaboTa 1 MOLTHOCTh 37IEKTPUYECKOTO TOKA. IIEKTPUUECKUN TOK
B Pa3JIMYHHLIX cpefaXx. [1na3ma. InekTponus. OCHOBHEIE HOCUTENU TOKa B
pa3nuyHbX cpefgax. Co6CTBeHHAs MPOBOAMMOCTEL IOJYIPOBOJHUKOB.
[TonmynpoBOOHUKOBEIE TTPUOOPHL.

4.4, MarsuTHoe nojie. BeKTOp MHOYKIUYM MarHUTHOTO Ionf. [IpmHOUI
CyTIepIO3ULNY MarHUTHEIX IIOJIEH.

MarsuTHOe 10Jie TPOBOOHKKA C TOKOM. JleliCTBHe MarHUTHOIO IOJIS Ha
IPSIMOJIMHEMHEIN IIPOBONHUK C TOKOM. 3aKOH AMmepa. BsauMmopeicTaue
TOKOB. Pa6oTa 110 mepeMeIeHnio MPOBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
[elicTBUe MarHUTHOTO IIOJIS Ha OBUXKyLuiicsa 3apsan. Cumna JlopeHIa.
YckopuTenu 3apsaKeHHbIX YacTuil.Macc-crekTporpad.

4.5. flBneHUe 5/IeKTPOMarHUTHOU UHOYKIUH. 3aKOH 3JI€KTPOMarHUTHOU
UHOYKIUU.

IToTox BekTOpa MarHuTHOU MHAYKIUU. JIC MHOYKUUHU B OBUXKYLIUXCS
nposopHuKax. [Ipasumo Jlenna. fBneHue caMOMHOYKIMY. MHIYKTUBHOCTb.
Mar=HuTHEIe CBOKCTBa BellleCTBa. DHEPrys MarHUTHOTO HIOJS.

Pa3gen 5.

Koe0aHus ¥ BOJTHBI

16

5.1 Mexanuueckue KonebaHus. YIIpyrue BOJIHEL.

KonebaTenbHoe mBuxkeHue. [apMoHuueckue Konebanus. CBOOGOONHEIE U
BLIHYKIEHHbIE MeXaHHU4YecKue Kojebanus. IIpeBpalleHue 3HEPTUU NPU
Kone0aTenbHOM [BUXKEHHHU. IlomepeyHble W NPOLOJbHLIE BOJIHHI.
XapakTepuCTUKY BONHEL. CBOMCTBA MeXaHUYECKUX BOJIH. 3BYKOBbIE BOJIHEL
YbTpa3ByK U €ro NpUMeHEHHE.

5.2. OnekTpoMaruuTHHEe Konebanusi. KonebaTenbHbli KOHTYP.

CBoOopgHble U BHIHYXKJEHHEE 3JIeKTPOMarHUTHEE KoyebaHUL.
[IpeBpameHne 3Hepruu B KoyebOaTelbHOM KOHType. 3aTyxalouue
3JIeKTpOMarHuTHee KojnebGaHus. [eHepaTop He3laTyXaloMUuX
37IeKTPOMATrHUTHHIX KonebaHuil. [lepeMeHHBN TOK. AKTUBHOE, EMKOCTHOE
U UHOYKTUBHOE COIIPOTUBJIEHUS IlepeMeHHOro ToKa. PaboTa 1 MOUIHOCTD
tToka. ['eHepartopr Toka. TpanchopmaTopsl. I[lonydyeHue, mepegada u
pacIpeneneHue 371eKTPOSHEPTUH.

5.3. BuxpeBoe 3/eKTpHUYeCKOe IMojie. DIeKTPOMarHUTHLE BOJIHBEI, UX
CBOMCTBA.

JNMeKTPOMArHUTHOE TOJie KaK OCOOHM BuUM MaTepuu. OTKPHITHIH
KoyeGaTenbHEIN KOHTYD. M306peTenue paguo A. C. [TomoBsM. [Iuama30Hb!
3JIeKTPOMATrHUTHHEIX M3JIYyUeHUH U UX NpPaKTHUYeCKoe NpPUMeHeHHUe.
[TpuHIUNIE PafAOCBSI3U U TEJIEBUNEHUS.

B TOM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT

10

HpaKTI/I‘-IeCKOG 3augatue 1. Pemmenue 3amay Ha ompeneiieHne mapaMeTpoB
TapMOHNYECKUX Koyie0aHU MeXaHU4YeCKON CHCTEMEL.

IIpakTuyeckoe 3aHsTHEe 2. PemleHue 3agay Ha ONpe[eleHHUe
XapaKTEePUCTHUK BOJIHOBOIO IIPOIiecca.

HpaKTI/I‘IeCKOG 3aHdaTHe 3. PelleHue 3ajgay Ha MCCIeOBaHUEe BIUSHUS
KOHOEeHCATOPa W KaTYIIKN MHOYKTUBHOCTHU B LIEIIKM IIEPEMEHHOT0 TOKa.

JTaGopaTtopHas paboTa 1. PacueT morpeurHocTedl pe3ynbTaToOB H3MEePeHuUs.

Jla6opaTopHas paboTta 2. OnpeneneHre YCKOPEHUS CHUJIBL TSIXKECTH C
IIOMOIIBI0 MAaTEMATUYECKOTI'0O MasdTHHUKA.

CamocTOosiTeTbHAsI padoTa 00yJalomuxcsa

W3y4yeHre ¥ KOHCIIEKTUPOBAHUE TEMEl «3BYKOBEIE BOJHHL. YIBTPA3BYK U
€ro IpUMeHEeHUe».

V3yueHre U KOHCIEKTHpPOBaHUE TeMH «[lepeMeHHBIN TOK. AKTUBHOE.
EMKOCTHO€ ¥ UHAYKTUBHOE COIIPOTUBJIEHUS [IEPEMEHHOT0 TOKa».

Pa3gen 6.

OnTuka

14




6.1 T'eomeTpuyeckas onTuka. JINH3HL.

[TpsMonuHeNHOe paclpocTpaHeHre CBeTa B OMHOPOOHOU cpene. CKOPOCTh
pacnpocTpaHeHUs CBeTa. 3aKOHHI OTpaXKeHUsd U IIPeIOMJIeHUS CBeTa.
[TonHOe BHYTpeHHee oTpaxeHue. ['ma3 Kak omTHYeCKas CHUCTeMa.
Omnrtuyeckre NpuOOPHL.

6.2. BoiHOBEIE CBOMCTBA CBeTa. [IpUHLIUI OTHOCUTEILHOCTH JUHINTEHHA.
HHuTepdepennus ceeta. KorepeHTHOCTh. Mcnonb30BaHue UHTEPGhEPEHIIUN
B HaykKe U TexHHKe. Judpakuus cBera. [JudpaknuoHHAsS pelieTKa.
ITonsipusamnus ceeta. [lonapoupsl. [lucnepcus cBeta. MHBapHaHTHOCTH
MOJYJISI CKOPOCTH CBeTa B BakKyyMme. I[IpocTpaHCTBO U BpeMs B
CITeITabHOM TEOPUU OTHOCUTEIBHOCTH.

B TOM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

ITpakTHueckoe 3aHATHe 4. PellleHne 3aay Ha TOCTPOeHHEe U300paKeHus B
TOHKOU JIMH3E.

[IpakTudeckoe 3aHATHE 5. PellleHre 3ama4d Ha BOJTHOBYIO ONTUKY.

[IpakTuueckoe 3ansatue 6. PemeHue 3agayd Ha ameMeHTH CTO.

Jla6opaTtopHas pabota 3. OmpeneneHue MapaMeTPOB AUPPAKIMOHHOHN
peLIeTKH.

Pazgen 7.

KBanToBasi ¢pusuka. Pu3uka aroMa ¥ aTOMHOI0 siipa

14

7.1. IlpegMeT ¥ 3ailauy¥ KBaHTOBOM (u3uku. KBaHTOBas rumoTe3a IImaHKa.
Bremnuit poToanekTpuieckuit apdexr.

TennoBoe u3nydenue. Pacupenenenue 3HePTUU B CIeKTpe abCOIOTHO
yepHoro Tena. OnwiTe A. I'. CToNneToBa, 3aKOHE BHEITHETO PoTO3dhdeEKTA.
YpaBHenue A. JWHIITENWHA [N BHeHIHero ¢oToabdekTa. BHyTpeHHUN
dboTo3bdekT. TUmb GOTO3IEMEHTOB.

7.2. ®oToH. KOpHyCKyIIpHO-BOJIHOBOU OyanusM. MoIenu CTPOEHUS
aroma. KBaHTOBEIE ITOCTY IATH Bopa.

Omnwitel I1. H. Jle6emeBa u C. . BaBumoBa. ['unote3a JI. [le Bpoiins o
BOJIHOBEIX CBOMCTBax MUKpoUacTHUL . [ubpakiius 371eKTPOHOB. [laBieHue
ceeta. CooTHOIIEeHWEe HeompemeneHHOcTeld [eiisenbepra. OObsCHEHHE
JINHEeNYaToro CIIeKTPa aToMa BOLOpOHa Ha OCHOBE KBAaHTOBHIX IIOCTYJIATOB
H. Bopa. CrioHTaHHOE ¥ BEHIHYXKIEHHOE U3/IyueHue 9Hepruu. Jla3ep .

2

7.3. CocraB u CTpOEHHEe aTOMHOTIO dAnpa. H3oTtonwl. EcTecTBeHHasd
PagOaKTUBHOCTE. 3aKoH PagroOaKTHUBHOI'O pPacianga.

HI[BpHBIe CHIJIEI. ,He(beKT MacCCHl M QHEPrus CBA3U sAapa. HnepHHe peakKnuy,
PeaKuuy nejeHud u CUHTe3a.

2

7.4. CiocoObl HAOIIOMEeHNS U PETUCTPAINY 3aPAKEHHBIX 4acTull. LlemHas
peakitus feleHus suep.

AnepHas osHepretuka. TepMmMosafepHHU cuHTe3. [lonydeHue
PaguoaKTUBHBEIX M30TOIOB U WX IIpUMeHeHue. buonoruyeckoe meicTBre
PaguoaKTUBHLEIX H3Iy4eHHUU. OneMeHTapHBe YaCTHULB. YCKOPUTEIH
3JIeMeHTapHBX dacTull. OyHOaMeHTalbHbBE B3aUMOOENCTBUS U CHUJIHL.
KBapku.

2

7.5. CIIOHTaHHOE U BBIHYXK[IEHHOE U3JIy4eHNe SHEPTUHU.

7.6. fAmepHas sHepreTuka. TepMosiOepHbIN CUHTES.

Pa3gen 8.

Crpoenue BceeHHou

8.1 IIpuMeHUMOCTb 3aKOHOB (GU3UKU [Jif OOBICHEHUS HPUPOIH
KOCMHUYEeCKUX 00beKTOB. CoJTHeUHAasd CHUCTeMa. 3Be3[bl U UCTOYHUKHU UX
SHepruu

NN

8.2. l'amakTuka. IIpocTpaHCTBEHHO-BpEMEeHHbIe MacIITaOw HabmogaeMoi
Bcenennoii. TeMHas1 MaTepusl U TEMHas SHEPTHUS.

2

HpOMe)KyTO‘IHaﬂ aTTeCcTanus

IOuddbepeHMPOBaHHLIN 3a4eT

HHJIHBPIJIyaJ'ILHOB IMPOEKTHPOBaHHue

Hroro:

66

Bcero 3arop

90




3 MarepHuaIbHO-TeXHHYECKOe U YIeOHO-MeTOAHIeCKoe o0ecreueHne TUCIUIUTHHEBI (MOYJIs1)

3.1 CnenuanbHbIEe NOMENIEHHUS I/IS1 pea/Iu3allii IPOrpaMMBbI

Yueburiil Kaburet, maboparopus ¢ 1a6OPaHTCKOM KOMHATOM, YIOBIETBOPSIONIEe TPeOOBAaHUAM

CaHUTAPHO-3MUEMHUOJIOTHUYECKUX NTpaBull © HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbEIE
THUIIOBHIM

o0opymoBaHMeM, ITO3BOJNSIONIMM NOCTHXKeHMe 00yJanmuMucs ycranoBneHHHXx ®TOC COO Tpe6oBaHUiA
K

IpeIMETHHIM, MeTAlPeAMETHHM M JTUYHOCTHEIM PEe3yJbTaTaM OCBOEHUS IPOTPaMMBl y4eOHOU
OUCLUIIIAHEL

B ToM uucne, B coctaB y4eOHO-METONUYECKOTO ¥ MAaTePUAJIbHO-TEXHUYECKOT0 00ecieueHnst KabuHeTa

BXOISIT:

— IOCKa;

— I0CafIOYHEIE MECTA 110 KOIMYECTBY 00yUaroLUINXCs;

— paboyee MeCTO IpPenomgaBaTes;

— MHOTO(YHKIHOHAIBHEIM KOMILJIEKC IIPEofiaBaTeNs;

— HarJIsigHBIE IOCOOHS;

— nHGOPMalu¥OHHO-KOMMYHUKaTUBHEIE CPENCTBA.

3.2 UadpopmanuoHHOE 00ecIeYeHHE peaIn3alHi MPOrPaMMbI

3.2.1 OcHOBHas nMUTEpaTypa

1. Msakumes, I'. 4. ®usuka. 10 kmacc. ba3oBwit u yrnyOneHHb ypoBHY : YueOuuk / I'. 4. Makuiues, b.
B. Corckuit H. H. [TapdentbeBa H. A. ByxoBiies. - Mocksa : HUL] UH®PA-M, 2023. - 432 c. - ISBN 978-5-09-
103619-0. - URL: https://znanium.com/catalog/document?id=432632 (mata ob6parmenus: 27.04.2024). - TekcT
: 9JIEKTPOHHBIM.

2. Mskumes, I'. 4. ®usuka. 11 knacc. ba3oBelil 1 yrioy6néHHbl ypoBHY : YueOuuK / [. . Msakumes, b.
b. Yapyruu B. M. [TaptderTreBa H. A. ByxoBies. - Mocksa : HUI] UHOPA-M, 2023. - 436 c. - ISBN 978-5-09-

103620-6. - URL: https://znanium.com/catalog/document?id=432633 (mata obpamenus: 27.04.2024). - Tekct
: 3JIEKTPOHHHIN.

3.2.2 lononHUTE/IbHAs IUTEpaTypa

1. Bacumnes, A. A. ®usuka: yuebHoe mocobue mns CIIO / Bacumees A. A., ®emopos B. E., Xpamos JI. [I..
- 2-e u3p., ucnp. u gomn. - MockBa : KOpaiit, 2023. - 211 ¢c. - ISBN 978-5-534-05702-7. - URL:
https://urait.ru/book/fizika-514208 (maTta o6pamenusi: 27.04.2024). - TeKCT : 37I€KTPOHHBIH.

3.2.3 MeTonuuyeckas JTUTEpaTypa

1. ®u3uka : MeToOMYECKHe MaTepuans mis obydatomuxcs 1 Kypca cuenuanbroctu CITO 18.02.12
«TeXHONOTHS aHATUTHUYECKOTO KOHTPOJIS XUMUUECKUX COeTUHEHUN» 09HOU GopMbl 00yuenus / Kysbacckuit
TOCYHapCTBEHHH TeXHUYeCKu# yHuBepcuteT uM. T. ®. ['opbaueBa ; Kadbenpa Teopuu U METOOUKHU
npodeccroHansHOro o0pasoBanusi, coctaButenb: FO. B. CtpykoBa. - Kemeposo : Ky3I'TY, 2023. - 1 daiin (805
K6). - URL: http://library.kuzstu.ru/meto.php?n=10683 (maTta obpamenusi: 27.04.2024). - TekcT :
3JIEKTPOHHBIH.

3.2.4 HTEpHET pecypcChl

1. Egunas komnekuus [{udpoBex 06pa30BaTeIbHEX PECYPCOB [DIEKTPOHHEN pecypc]. - PexxuM mocTyma:
http://school-collection.edu.ru/, cBOGOTHEIH. - 3aTJI. C 9KpaHa.
2. EpuHOe OKHO JocTyna K UH()OPMAaIMOHHEIM pecypcaM [INneKTpPOHHEN pecypcl. - PexxuM gocTtymna:
http://window.edu.ru/, ceobomHEI. - 3aTyI. C 9KpaHa.
3. GenepanbHBIN LEeHTP WHGOOPMAIMOHHO-00pa30BaTENbHEIX PECYPCOB [DNMEKTPOHHHIN pecypc]. -
Pexuwm
moctyma: http://fcior.edu.ru/, cBobogHEIN. - 3aT1. C 3KpaHa.


https://znanium.com/catalog/document?id=432632
https://znanium.com/catalog/document?id=432633
https://urait.ru/book/fizika-514208
http://library.kuzstu.ru/meto.php?n=10683

4. ®usuKa [OneKTPOHHH pecypc] : HaydHO-MeTonuYeckul XypHan / U3paTensckuil noM «IlepBoe
ceHTAOpPs». - PexxuMm moctyma: https://fiz.1september.ru/, cBoGopHEI. - 3ary. ¢ SKpaHa

4. OpraHd3anus CaMOCTOSITeTbHOH PabdoThI 00yYarOIIHXCS

CamocrosiTenbHag pabora o6y4alomuxcs OCyLlecTBIsgeTcs B 06beMe, YCTAaHOBIEHHOM B pasfelie 2
HaCTOSIIe! TPOrpaMMbl AUCIUIIINHEL (MOIYIIS).

Onst camocTosTenbHONW pPaboTH 00y4armUXCs IPENYCMOTPEHH CIeUWallbHEIE NOMEIIeHHUs,
OCHallleHHHE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO NOOKNIOYEHHUS K HHGOPMAIUOHHO-
TEJIEeKOMMYHUKAIIMOHHON ceTn "WHTepHeT" ¢ ofecredyeHNEeM [OCTyNa B 3JEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3l'TY.

5. ®0HI OLEHOYHBIX CpencCTB [OJisd IPOBeJEeHHusI TEKylniero KOHTPOJs, l'lpOMB)KyTO'-IHOﬁ
aTTeCTalluu 06yqa101unxc5l II0 THCITHUIIVTHHE

5.1 ITacnopt ¢oHAa OIEHOYHBIX CPENCTB

(TemeI) pasgena Kon PesynbTathl, HeoOXoAEMble mnA|®opMa Tekymer ol
KoMIeTeHIMH |(OPMHUPOBAHHS COOTBETCTBYIONEH|KOHTPONS pe3yIbTaTOB,
KoMmeTeHIHH Heob6XoaHMBIX st
bopmMuposammsa
CoOTBeTCTBY e i|
KoMmeTeHmHH




Pazgen 1. ®u3suka H
MeTonmBr Hay4YHOT O
no3nanus

1.10u3uka - QyHnamMeHTanbHas Hayka O mpupoje. ECTeCTBEHHO-HAyYHbIHi METOJ] MO3HAHHS, ero|
[BO3MOXKHOCTH W TPAHHIBL 1T TH. u TEOPHS B TpHPOEL|

0K 01,
0K 02

| JTAYHOCTHEIE Pe3yIIbTaThl:
- TOTOBHOCTH K CaMODPa3BUTHIO,

SABIIEHUR U (0 TEOPHH B Ipolecce
ImpUpOnEL [ ——— TlorpemsocTi uaMepeHnn rpnanqecx{nx BenuYHH, DH3UYECKHE 3aKOHHL,
ICpaHHUIbBI TPHMEHUMOCTH (GHu3HYecKux 3aKoHOB. [ToHATHE 0 QU3HYeCKOH KapTuHe MUpa. 3HaueHHe YU3UKH|
npu ocsoeruu npodeccuit CII0

OK 03,
OK 04,
0K 08

ITEJIBHOCTH M CaMOOTpefie/IeHHIo;
- Hanmume MoTHBauME K 00ydYeHHIO ul
THYHOCTHOMY Pa3BUTHIO
- Hanuume MOTHBALH K OOYUEHHIO H
nmnacmomy Pa3sBUTHIO;

|VCTHBIH ompoc.

Pa3BUTHE BHYTD!
M03MUMM NHYHOCTH HAa OCHOBE AYXOBHO-|
HPAaBCTBEHHHX LEHHOCTEH HapOAOH|

Pasnen 2. MexaHHKa

2.1. ipeamer u saxaun & JecKHe XapakT u

OK 01,
0K 02

|IBHKEHHS.
it TlyT. CKOpOCTS.

0K 03,

MPAMOTTHHEHOe IBHKeHHe.

2.2. CroGonHoe nanenue. [IBUXKeHHe Tela, GPOLIEHHOrO NMOJ YIJIOM K TOpU30HTY. IlocTynarensHoe y|
[BpalaTenbHoe NBHKEHHE TBEPAOro TeMa.

2.3. BsaumopeiicTeue Tel. [TpuHLIMIT CHJI. 3aKOHBI BIOTOHA

ViHepumanbHas cucTema oTcueta. Cuna. Macca. CHJIH B MexaHHKe. [[BHXKEHHe HeGECHBIX TEN W WX
[MICKYCCTBEHHBIX CIIYTHHKOB. SIBNIEHHs, Ha0/IOIAEMEIE B HEMHEPIHA/bHBIX CHCTEMAX OTCYeTa.

2.4. IMIyTbC CHMEL 3aKOH PeakTuBHOE Pabota cumel. MomHoCTS. 3aKoH|
(COXpaHEHNMs MEXAHHUECKOM SHEPrHH.

0K 04,
0K 08

T[IpoBepoynas pabota

Poccuiickoii ®enepauyy, HCTOPAYIECKHX H|

HaLMOHANBHO-KY/IBTYPHHX — TPAAHLHIL,

(bopMupOBaHHE CHCTEME 3HAYHMELX|

LLeHHOCTHO-CMEIC/IOBEIX YCTAHOBOK,
HOTO

VCTHBIIH 1 NHCHMEHHBI OTIpOC.
TIpoBepoyHas paboTa.
IMpaxTiyeckue padorst
CamocTosTeNsHbIe paGOTEL

npasocosnaﬂux 9KOJOTHYECKO KYNBTYDHL,|

CTOCOGHOCTH CTABHTh NETH H CTPOHTH|
nnanHb

MeTarnpenMeTHEIE Pe3ybTaTH:
- OCBOEGHHBIE o6ydalomuMuc sl

HEE TIOHSATHS I

yueGHBIE neﬁcrsnx (perynsatusHbie,

- cnocaﬁnocn HX HCHONB3OBAHHSA B
HOM 1

- TOTOBHOCTP K CaMOCTOSATENbHOMY|
NIaHUPOBAHMIO H OCYIIECTBIEHUIO yueGHOH|
IesTenbHOCTH, OPraHM3alkH y4eGHOro|
TPYAHHYECTBA C TNefarori4yecKuMH

Pasznen 3.

TepMOAHHAMHKH

OcHOBBI|
MonexynapHOE QuIMKH K

3.1. TIpenMeT ¥ 3a1a4i MOJIEKYNIAPHO-KHHETHYeCKo# Teopuu (MKT).

SKCrepuMeHTaNbHbE JoKasaTenscTea MKT. AGCOmoTHas TeMIepaTypa KaK Mepa CpeHeil KHHeTHIeCKOiil
[9Hepruu TEMIOBOro NBMAKEHNUs YACTHI BemecTsa. Moie/b uIeanbHoro rasa. CBi3h MEXMy ABICHAEM K
lcpe/Heil KHeTIIeCKOH aneprnen TIOCTYTIATe LHOTO TeMIOBOTO ABHIKEHHA MOTEKYI HIeANLHOTO rasa.

3.2, Me, Ta3oBble 3aKOHbl. BHYTPEeHHsAs 9HEPrus MeaNbHOro rasa.|
TepMoTUHAMUKa.

0K 01,
0K 02
0K 03,
0K 04,
0K 08

[PaGoTa mpu M3MeHeHHH 00beMa MIeanbHOro rasa. 3akOHBI OCHOBI
Pabota u KaK criocobst BHYTpeHHeil SHeprHH. Ypaxﬂeﬂne remronoro Ganarca
IepBoe 1 BTOpoe Havasa TepMONWHAMUKH. AnuabatHsii npouecc. KITJI terosoro asuratens. Liukn Kapso.

Paszpgen
DnexTponmmamuka

4

|4.1. TlpeaMeT u 34y dNEeKTPONHHAMUKH.
[9nexTpuyeckoe B3auMOReHCTBHE. 3aKOH Ky/oHa. 3aKOH COXPAHEHHS 37IeKTPHYECKOrO 3apsia.
4.2. DeKTpHYECKOe NOMe, €r0 CHIIOBAs XaPAKTEDHCTHKA. [[DHHIIAT CYTIepIO3HIIAH TIONei.

paboTHUKAMU U CBEDCTHHKAMY, K y4aCTHIO B
nocTpoenun HHAMBHAYaNbHOIM
06pasoBaTenbHOM TpaeKTOpUH
- oOBnajmeHHe HaBHKaMH
HCcCcnenoBaTeNnbCKoOH,
COUMaNbHON NeATeNbHOCTH
TOTOBHOCTE K CaMOCTOSNTETLHOMY|
[IaHAPOBAHMIO M OCYIIECTBIIEHHIO y4eOHOI
nesTenbHOCTH, OpraHW3auUMH y4eGHOTO|
COTpYmHEYECTBA C MeAarorHYecKHMH|
paGoTHUKaMU W CBEDCTHHKAMH, K y4aCTHIO B
MOCTPOEHHH HMHAMBUAYANbHOH|
oGpasoBateNLHOi TpaeKTOpHH;
[IpenMeTHbIE Pe3ybTaThl:
- CchopMuUpOBaHHOCTs MOHMMaHHS POTH]

yueGHO-|
npoexTHOH

|VCTHBIH W MHCHMEHHBIH OTPOC.
ITposepounas pabora.
TpakTryeckue padoTs.
CamocTosTebHbE PaBOTHL.

buszuku B 9KOHOMHYECKOIN,
TEXHONIOrHYECKOH, COLMANLHON M STHYECKOH|
chepax meATeNbHOCTH YenoBeKa; PONH H|

VCTHBI 1 THCEMERRBH OmpoC.

[PaGoTa CHMJI 3MEKTPOCTATHYeCKOTo monsd. IloreHuuwan. PasHocTh moTeHnuanos. Cea3b Mexnuy|OK 04, MecTa QU3MKH B COBPEMEHHOH Hay4HOIil
BI0 H PA3HOCTBIO TIO anexrpoc'rarmle:xoro nons. OK 08 KapTune Mupa
T Oneprus OHeprus 3eKTPUYECKOro MoJs. - chOpMMPOBAHHOCTH CHCTEMbI 3HAHHI Of
14.3. TIOCTOSHHBII 9MEKTDHYeCKHii TOK. 3aKOHEI TIOCTOSHHOTO TOKA. (H3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
Vcnosusi M eHCTBHS 3N€KTPHYECKOro Toka. CHyla TokKa M IIIOTHOCTE TOKa. 3aKoH OMa /I yyacTKa Lernu. | TeopusX, AeHCTBYIOWMX Ha YPOBHAX|
Snextprueckoe comporusenue. C b. OMeKT Ias CHTa WCTOYHWKA TOKA. 3aKoH| MUKDOMHPA, MaKpOMHPAa H MeraMupa;
(OMa 715 TONHOW Lenu. BHbl COeMHEHHs] MPOBOAHMKOB. 3aKoH JIkoyns - JleHua. PaGoTa H MOIIHOCTH| PEACTaBIEHHA O CTPYKTYPE MOCTPOEHHUs
lanexTpruecKoro Toka. DNEKTpHUECKH TOK B PasNMUHEX cpefax. Ilmasma. Dmektponus. OCHOBHHE| bu3mieckoit Teopun
[HOCHTEIH TOKA B D cpenax. C B T - COOPMHPOBAHHOCTh YMEHHs PasiH4aTh|
ImpHGOpEL yCTOBHA NPHMEHHMOCTH MoOJelei|
|4.4. MarsuTHOe n1o7ie. BeKTOp HHAYKIUA MarHHTHOTO MO TIPHHLKII CYTIePIO3KIMK MarHHTHEIX ToJeit. busyeckux Ten M mpoueccos (aBneHuit)
MarsuTHOE MOTE C ToKoM. nons Ha d - COOPMHPOBAHHOCT yMEHHIl IPHMEHATH
ITokoM. 3aKoH AMmepa. BUE TOKOB. PaboTa 1o C TOKOM B MAarHHTHOM| 3aKOHH KIacCHYeCKOo# MeXaHHKH,
nore. MONeKyAIpHOM DU3MKH W TEPMOJMHAMAKIL
|[[leficTBHE MarHMTHOTO MO/ Ha IBUAKYIMICS 3apsi. Cuna JlopeHa. 97IeKTPONUHAMHUKH, KBaHTOBOH U3UKH M|
Vekopurenn wacrm M Tporpad. ananu3a 1 0GBACHEHNUS AB/CHHI MHKPOMHDA,
14.5. SIBNIeHHe ONIEKTPOMATHATHOI HEMYKIHH. 3KOH 9/eKTPOMArHATHO! HHIYKIHH. MakpoMHpa i MEraMupa, PadiuyaTh yCIoBHs|
MoToK BeKTOpa MarHUTHOM MHAYKIHH. OJC B Tpasuno Jlenna, IPHMEHHMOCTH (H3HYECKHX 3aKOHOB,
SIBnenue camomHIyKIMH, HHIyKTHBHOCTS. MarHHTHEI CBOMCTBA BEIIECTBa, DHEDIAS MATHATHOTO MO, mommMath  BCceoGmuii  XapakTep|
(DYHIAMEHTAbHEIX 3aKOHOB
- CchopMHPOBAHHOCTS yMeHHi MPHMEHSTH)
0CHOBOMONIATAOMHEE  ACTPOHOMHYECKHE|
MOHATHS, TEOPHH W 3aKOHHI [N1% AHANH3a H]
06BACHEHUS QH3MYECKHX NPOLECCOB
MpOMCXOAAIMEX Ha 3Be3[ax, B 3BE3[HHIX
CHCTeMaX, B MEKranakTH4ecKod cpene;
nBuKeHHs HeOeCHBIX Tell, 3BOMIOLUH 3Be3]] H|
BeenenHoi
- OBTaZieHre Pa3NMHYHBIME CIIOCOGaMH PaboTE|
c i) 0 c|
mcnonp30BAHHEM COBpeMeHHHX|
MHGOPMALMOHHBIX TEXHONOTHH, Pa3BHTHE|
YMEeHHMil KDUTHUECKOTO aHaNM3a M OIEeHKH|
Tony4aeMoi
Pasnen 5. Ko 5.1 Vrpyrie BonHHL OK 01, - ymermit H|VCTHHT 1 i ompoc.
BB KoneGarensuoe Taps e C n 1e|OK 02 T o pacoTiL.
I SHEpriH MpH HOM Tlonepe " BonHEL|OK 03, SIBNIEHHS M CBOCTBA OGBEKTOB, MPOBOJUTS| Hpak'mecxne paboTsl
XapakTepuCTHKH BOMHEL CBO@CTBA MEXAHHYECKUX BOTH. 3BYKOBEIE BOTHEL YTbTDA3ByK u ero npumenerne. |OK 04, Tenbibie B TOATENbHEE PAGOTHL
5.2. ONeKTpOMarHuTHEIE Konebanus. KoneGaTenbHeli KOHTYD. 0K 08 1 71a60paTOPHBIX YCJIOBHAX, YMTATh nnaﬁoparopﬂue paboThL.
CBOGOMHHE H BHHYXKISHHEe eKTPOMATHATHHE KoeGanns. [[peBpamenye oHePrH B KoTebaTenbHoM, ananM3npoBaTh XapaKTePUCTAKH TPHOOPOB 1|
KOHTYpe. 3aTyXalolie 9NeKTPOMATHHTHbE KoneOanus. [eHepaTop HEe3aTyXaloWMX d/eKTPOMArHATHELX YCTDOUCTB, OGBACHATS IPHHIHMIBL HX PAGOTH
koneGannii. TlepeMenHslii TOK. AKTHBHOE, €MKOCTHO H HEJYKTHBHOE CONDOTHB/ICHHS TIEDEMEHHOTO TOKA. - ChOPMHPOBAaHHOCTH yMeHHS pemats
IPaGoTa ¥ MOIIHOCTb TOKa. [eHepaTopsl Toka. T| Tl , TIepefjaya u pacueTHsle 3ajayM C SBHO 3afaHHON |
lanexTposHepriy. HesIBHO 3a7IaHHOi (HM3NIECKOi MOTIETBI0
5.3. BuxpeBoe 9eKTPHYECKOe 107Ie. NeKTPOMArHUTHBIE BOJHBI, HX CBOACTBA. - chOpPMHPOBAHHOCTh YMEHHS OGBSACHATS|
9nexTpOMarHHTHOE MoMe KAk 0COBHIi B MaTepHi, OTKPEITE KoTe6aTe bl KoHTYp. M3o6peTerie panuo ocoGenHOCTH mpoTeKaHES (H3MYECKHX|
IA. C. TTonoseiM. [IHana3soHsl 37EKTPOMarHUTHBIX M3/Ty4eHHH M MX NPaKTHYeCKoe npuMeHeHHe. [IPHHIKMIL] sBnenuit
[PAIIHOCES3H  TeNeBHIICHHUSL. - OBnajeHHe OPraHM3ANHOHHHMHE H
TpakTHyeckoe 3aHsATHe 6. Pemenue 3agay Ha TniapaMeTpoB rap: it Mo3HaBaTeNbHBIMH YMEHHAMH
[MeXaHHUECKOI CHCTEMSL. caMOCTOATENbHOT0 NIPHOBPETEHAs HOBHIX|
TMpakTayeckoe 3ansThe 7. PelleHne 3ana4 Ha ONpe/ie/eHue XapaKTePHCTHK BONHOBOrO MPOLECCa. 3HaHMI B IPOLECCE BHIIONHEHHA TPOCKTHELX
Mpakrtuueckoe sansTie 8. Pemenue 3ajmau Ha BIHSHES pa M KaTyiKu i yueGHO-MCCEI0BATENBCKHX paboT,
[MHAYKTHBHOCTH B LIETH [IePEMEHHOT0 TOKa. ymenusiMmu paGoTaTh B rpymnme
TTaGopatopras paGoTal PaceT TOrpOWINOTEl pesyILTToD Hanepei. BLIONHERNEM PAa3THUKEX COUMANBHHX
CHIIBL TAXKECTH C TIOMOIIBI0 MaTeMaTHYeCKOTO MasTHHKA. pored, mmaHMpOBaTh PaGoTy TpymmEL,
PaLHOHANIBHO PACIPENeNATh IeATENBHOCTD B
HeCTaHNAPTHBIX CHTYaUMsX, a@eKBaTHO|
oLeHHBATH BKJIAJl KAX/I0T0 H3 yYaCTHHKOB|
rpynne B pemenme paccmaTpuBaeMoiil
npoGeMer
- COPMEPOBAHOCTE MOTHBAINN K GyAymei
nmpogeccHOHaNbHOH MNeATENBHOCTH IO|
CrIenuanbHOCTAM — DU3HKO-TeXHHYECKOTO|
podpuns
- chopMHEPOBaHHOCTL TpPEeNCTAaBIeHHH Of
MeTOmax MONyYeHMS  HAYHHBIX]
aCTPOHOMHYECKHX 3HAHUH; BlajfeHHe|
YMEHHSIMH CAMOCTOATEIIbHO (POPMYTHPOBATE)
e s (TTpoexTa), BEHIIBHUTATE)

Paspen 6. OnTHka 6.1 TeomeTpuyecKas ONTHKA. JIMH3BI. 0K 01, runoTes3s Ha OCHOBEe 3HaHHAYCTHEI M IHChMEHHBIH 0IpocC.
T i cBeTa B it cpefte. CKOPOCTB PacnpoCTpaHerus creta. 3akonsl|OK 02 ocHoBOmONarapwmuX u3nyecknx|IIpoBepoUHbIE PAGOTEL.
l0TpazkeHHs H IpeloMIeHHs ceeta. [lolHOe BHyTpeHHee oTpaxkeHHe. [71a3 Kak onTHdeckas cuctema./OK 03, 3aKOHOMEPHOCTEH 1 3aKOHOB, MPOBEPsATH Hx|[IpaKTHdIecKue PaboTsl
OnTHYecKHe TPUBOpHL. OK 04, 5KCTIepUMeHTaNbHEME  CDENCTBaMu;|CaMOCTOSITENbHEE PAGOTHL.
6.2. BonHOBEIe CBO#CTBA CBeTa. [[PHHIIMIT OTHOCHTENMLHOCTH DHHIITeHHA. 0K 08 nnaHUpoBaTh W MPOBOAUTH d)mnqecmxe JTaGopaTopHEIe PabOTHL.

cBeta. KorepeHTHOCTb. Mcnonb3oBanne HETePQePeHInH B HayKe H TeXHHKe. Jlnppakuus|

pemeTka. cBeTa. cBeTa HOCTH|
Monynx CKOPOCTH CBeTa B BaKyyme. IT H BpeMs B TEOpUK
MpaxTiueckoe 3amsTie 9. Pemenye 3aad Ka TOCTPOEHHE H306PAXKEHHs B TORKOH JHH3E.
ITpakTHyeckoe 3anaTHe 10. Pelenue 3aay Ha BOJHOBYIO ONTHKY.
lpakTHyeckoe 3anaTie 11. Pemenue 3amay Ha anements CTO.

pabora 3. O

HOCTH

¥ peleTkH.

THL u

MonyuYeHHY TpPH  BHIIOJHEHHUH|

ocToRepHoCT: HomyseRKOO peaysTata

yMeHHit
U oueHWBAaTh MOCTENCTBUS GHITOBOW Hl
IPOU3BOACTBEHHOM NEATENbHOCTH YeNloBeKa,

¢ du o
MO3MLUMA IKOJNOTHIECKOH

mpencTaBIeHHH O palHOHAaIbHOM|

a Takxke
MCTIONB30BAHME MOCTHXEHWH HAyKW H|
TEXHOJIOTHH AN [aNbHEHIIEro pasBHTHS

0 obmecTsa




Pasgen 7. Kpamtosas|7.l. [Ipenmer u 3amaun kBaHToBO# Qu3uku. KsanTopas runotesa Inanka. Bremnuii gorosnexrpuyeckuii|OK 01, VCTHBIN H MACBMEHHBIH OIPOC..

(pusmka. ®usuka aToma mlsdext. OK 02 [TpoBepouHbe paBoTEL.

aTOMHOTO siIpa TenoBoe u3nyyenue. Pacnpenenenne sHepruyu B crekTpe abcomoTHO HYepHoro Tena. Omeitel A. T'.|OK 03, TIpakTHYecKHe PaboThl

CToneTora, 3aKoHH BHemHero hoTosdhexTa. YpasHeue A. DiHmTeiiHa 411 BHeMHero hotosddexta.[OK 04, CamocTosTebHbE PaBOTHL.

BryTpenmmit GoToadbext. Thmbt GOTOINEMEHTOB. 0K 08 ITaGopaToprbie paboThL

7.2. doToH. KOpIycKyNpHO-BONHOBOI Ayanu3. Mofienu CTpoeHs aToma. KsanToBbe nocTynatel Bopa.

Onsirsi T1. H. JTeGenesa n C. . Bapunosa. Tunotesa JI. Jle Bpoi/s 0 BONHOBLIX CBOACTBaX MUKDOYACTHI .
7IEKTPOHOB. cseta. Coo i Teit a. O

nmmefivaToro CreKTpa aToMa BOMOpOfa Ha OCHOBE KBAaHTOBEIX MocTynaTos H. Bopa. CrionTamHoe ]

[BBIHY K€ HHOE H3/TydeHHe SHepriH. JIa3ephl.

7.3. CocTaB 1 CTpOeHHe aToOMHOTO sApa. H30Toms!. ECTecTBeHHas PAAMOAKTHBHOCTb. 3aKOH PagHOaKTHBHOTO|

pacrana.

Aneprere cume. [leeKT MacCh U 9HEPTHS CBA3M AMPa. SNepHEIe PeaKUuH, PeakuH NeNeHns i CHHTe3a.

7.4. CiocoGel ¥ PerHcTpalHu yacTul. Llensas peakuus feneHus suep.

Sinepnas omepreTnKa. TepMOsSIepHELi CUHTe3. [[oTydeHHe PAHOAKTHBHAIX H30TOTIOB M HX MPHMEHEHHE.|

[BuoOrHyecKoe neidcTBHe DaAMOAKTHBHBIX HM3/y4YeHHH. DNeMeHTapHble HacTHUB. YCKOPHTeH|

eMenTapHbIX YacTHI, DyRAMEHTATbRE B3aMMOTEHCTBAS i CHITL. KBapii.

7.5. CHOHTaHHOE M BHIHYXK/IEHHOE H3JTy4eHHe OHEePrHH.

7.6. slnepuas snepretuia. T it cunTes.

Pasmen 8. Crpoenmne[8.1 [IpuMEHMMOCTh 3aKOHOB QH3UKH [N 0GBICHEHHS NPUPOIE KOCMHYECKHX 00bekToB. ComnedHnas|OK 01, VCTHBI onpoc

Bcenenmoit lcrcTeMa. 3Be3ME H HCTOHHKH HX SHEDTHH OK 02

8.2. Tanaktuka. [TIpocTpaHCT MacTahbl i it. Temnast matepus u|OK 03,

Iremnas omeprus OK 04,

OK 08

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS UJIH HHbIE MaTepHaJIbl

5.2.1 OueHouHbIE CpeACTBA NIPH TEKYNIEM KOHTPOJIe

Tekymui KOHTPOIb 0 AUCIUIIIMHE OyOeT 3aKiIoYaThCsd B YCTHOM U MUCEMEHHOM OIIPOCEe 10 TeMaM
OUCLHUIIMHEL, ITPOBEPKE MPAKTUIECKUX U CAMOCTOSITENIbHEIX PAb0oT, OTYETOB TI0 TabOpPaTOPHEIM paboTaM.

IIpumMepHasi TeMaTHKa KOHTPOJILHBIX BOIIPOCOB

[Tepememenune. [Iyte. CKOPOCTE.

CB0oOOOHOE IafieHue.

[NocTynaTenbHOe U BpalllaTeNIbHOE IBUXKEHUE TBEPHOTro Tela.

BzaumopeiicTBue Ten. [IpUHIUT CyTIEPIO3UIMY CUJI. 3aKOHBI MexaHUKU HbloToHa

Cuna. Macca. Cumbl B MeXaHUKe.

WMnymbec cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTUBHOE IBUXKEHUE.

Pa6oTa cuibl. MOIIHOCTE. 3aKOH COXpaHEeHHsS MeXaHUYeCKOH SHepPTHH.

PaboTa HMOTeHIMANLHEIX CUII. JHeprus. KuHeTuueckas sHeprus. [loTeHIManbHAS 9HEPTHU.

[IpuMeHEHNE 3aKOHOB COXpaHEHUS.

PaBHOBeCHE MaTepUalbHOM TOYKM M TBEPAOTO Tema. [IBUXKEHUE XKUTKOCTEN U Ira30B.

MoOMEeHT cuibl. YClIOBUE paBHOBECHS TBEPHOTO Tejla. 3JaKOH COXpPaHEHHWS SHEePTruU B [JUHaAMHUKE
XKUAKOCTH ¥ rasa.

CBsI3b MeXMY [aBleHUEM U CPeNHeN KUHeTUYeCKON 3Heprue MoCTynaTeIbHOTO TEI0BOTO IBUXKEHUS
MOJIEKYT UIeaNbHOTO Ta3a.

PaboTa npu n3MeHeHUN 00beMa UIeaTbHOTO ra3a. 3aKOHH TepMoOuHaMuKu. OCHOBH TEPMOOWHAMUKH.

ITpeoOpa3oBaHue 3HePTUH B (a30BHX mepexomax. CTpoeHMe ra3000pa3HbIX, KUOKUX U TBEPOBIX TEIl.
CpoiicTBa XKugkocTel. VcriapeHre u KoHaeHcanus. Kumnenue.

JNeKTpruYecKoe B3auMonelicTBue. 3akKoH KynoHa. 3aK0H coXxpaHeHUSs 5JIEKTPUIECKOr0 3apsaa.

PaGota cun snekTpocTtaTtudeckoro monsi. [loreHuuasn. Pa3HocTs moTeHumanos. CBA3b MEXAY
HAIPSAKEHHOCTHIO ¥ PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPOCTAaTUYECKOT0 MOJIS.

TMonsgpu3saims OU3NEKTPUKOB. JHEPTUS 3apSIKEHHOTO KOHIeHCAaTOpa. JHEePrus 3JIeKTPUIECKOT0 MO,

YcnoBuss u meNCTBUS 37E€KTPUUECKOro ToKa. CHila TOKa U IJIOTHOCTh TOKa. 3akoH OMa [jigd yd4acTKa
Lenu. INeKTPUIecKoe COPOTUBIIEHHE.

PaGoTa ¥ MOIITHOCTE 3J€KTPUUYECKOTO TOKA. JJEKTPUUECKH TOK B PA3NMHUYHEIX cpefmaX. MarHUTHOe
TI0JIe MPOBOJHUKA C TOKOM. [IefiCTBME MArHUTHOTO II0JIS Ha IPSIMONUHENHHIN IIPOBOJHUK C TOKOM. 3aKOH
Awmmepa. BaumopeiicTBre TOKOB. PaboTa 1Mo mepeMenieHnio TPOBOJHNKA C TOKOM B MAarHUTHOM IIOJIe.

YckopuTtenu 3apsKeHHbIX YacTull. Macc-cuektporpad.

IToToK BeKTOpa MarHUTHOM MHAYKUKUKU. IC MHAYKINY B ABUXKYLIUXCS IPOBOAHUKAX. MHIYKTUBHOCTb.
MarHuTHbEIE CBOMCTBA BellleCTBa. DHEPTHUSI MarHUTHOTO TTOJIS.

Kone6aHus 1 BOJTHEL.

TapMoHMYeCKHe KoneGaHusI.

[TpeBpaleHye 9HEPTUK IPH Koj1e0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKUX BOJIH.

JneKTpoMarHuTHEIE Kojebanus. CBOOONHEIE U BRHIHYKIEHHEIE 3JIEKTPOMArHUTHLIE KojebaHus.

[TpeBpalrieHue 3HEPTUHU B KonebaTenbHOM KOHTYPE.

[lepeMeHHEIN TOK.

PaboTa 1 MOIIHOCTH TOKA.

TpaHcdopmaTOpHL.

ONeKTpOMarHUTHEIE BOJIHE U UX CBOUCTBA.



Ontuka. 3aKOH OTpaXkeHus U NPeJIoM/IeHHs cBeTa. [loHOe BHyTpeHHEe OTpaXkKeHue.
WnTepdepenuns ceeta. Mudpakuus ceeta. [longpusanus cseta. [Jucnepcus cBeTa.
KBanToBas runorte3a KpanTa. BHemnuit GoTosnekTpudeckuil 3pdexr.
®oTtoMm. Mopenu cTpoerusa atoma. KBauToBbIE ITOCTyIaTH bopa.
Jlazepel.
CocTaB u CTpOeHHEe aTOMHOTO siipa. EcTecTBeHHas pafii0aKTUBHOCTD. LlenmHas peakuus nejneHus sgep.
Kpurepuu oreHUBaHUS:
- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOIIPOCA;
- 80-89 6annoB - IpHU MPaBUILHOM U ITOJTHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha
BTOPOH;
- 60-79 6anyioB - IpU NPaABUILHOM OTBETE Ha OJUH M3 BOIPOCOB MJIM HACTHYHOM OTBETE Ha o00a
BOIIPOCA;
- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJLKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU MPaABUILHBEIX
OTBETOB Ha BOIIPOCHL.
IIIxana oleHNUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[ITkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENBHO Xopomo  (OTIHYHO

IIpoBepouHas padora
[puMeps! 3aa4 Uit TPOBEPOYHON PabOTHI:

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

2. Kamens 6pormen nop yrinoMm 30 rpaj K TOPU30HTY CO CKOpOoCcThio 10 M/c. OmpeaenuTs HaabHOCTD
mosnera.

Kputepuu oneHuBaHu:

- 90-100 6anmoB - MpH TIOJTHOM PEIIeHUH ABYX 3amay;

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

- 60-79 6annoB - mpHU IPABUILHOM U IIOJTHOM PEIIeHNH OMHOHN 3a0ayy;

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

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

IIpakTHYecKue padoThI
[TpakTHYeCcKye U CaMOCTOSTe/IbHbIe pPAa0OTH IIPUBEIEHEl B METOOUYECKUX YKa3aHUAX K IPAaKTUYECKUM
3QHSTHUSIM U CAMOCTOSITEJIbHEIM PaboTaM 1Mo Auctuiiuse «Ou3nka».

JIaGopaTopHBIEe PAadOTHI

JTa6opaTopHEEe pabOTH NPUBENEHH B METOOUYECKHUX YKa3aHMUAX K jTabopaTopHEIM paboTaM mo
pucuuiuHe «Ou3nuKa».

Otuét 1o nabopaTopHeM pabotam. OTUET IpeRCcTaBsieTCcs B OyMaxxHoM Bupe. OTYET

HOJIXKEeH COepIKaTh:

1. Ha3BaHwue mabopaTOpHOU PAaOOTEL.

2. Ilenb naGopaTOpHOM pabOTHI.

TpeboBaHUS K OTYETY 110 TabBOpaTOPHEIM paboTam

3. [TpuOopH ¥ TPUHATIEKHOCTH.

4. CxeMy WM PUCYHOK YCTAHOBKY, & TAKXKe PUCYHKH, IOSICHSIONINE BEIBOL pabognx hopmyT.

5. OCHOBHEIE PaCYETHEIE (POPMYIIEL C 00sI3aTEIHHBIM TIOSCHEHUEM BEJIMYMH, BXOASIIUX B GOPMYITY.

6. TaOJIHIIEL.

7. llpumepH pacuéra.

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

9. BeiBop o mabopaTopHou paboTe.

KpuTepuu oneHUBAHMS:
- 90-100 GamnmoB - MPH BHIIOJIHEHUU BCEX MYHKTOB B MONHOM 00BEéMe, 6e3 omuboK; CHeTaHbl



[IPaBUJIbHEIE BEIBOJEL;
- 80-89 6anioB - IPY BHIIONIHEHUHU BCEX NIYHKTOB B IIOJIHOM 00BEME, HO [ONMYIIeHE He3HAUUTEIbHEE
omubKY B pacyeTax He BIUSIONIME Ha BEIBOL;
- 60-79 6asIoB - P BHIIONHEHUH BCEX IYHKTOB B IIOJIHOM 00BEMeE, HO B pacyeTax [JOIYIUIeHH OUUOKY,
BIIMSIIONIVE Ha BEIBOT;
- 0-59 6asIoB - mpy 0OPMIIEHHH Pa3TelioB B HEIIOJHOM 00bEMe.
KonmuuecTso 6annos 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH

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

dopmoil TPOMeXKYTOUHON aTTecTaluu sABIsgeTCS OUdPepeHINPOBAHHEINM 3a4eT BO 2 CeMecCTpe, B
IIPOIIECCE KOTOPOTO OIpeesieTcss ChopMUPOBAHHOCTE 0003HAUYEHHHIX B pabodell mporpaMMe KOMIIETEHIIHUH.

O6yuatommuiicst cnaéT quddepeHIUPOBAaHHEIN 3a4YeT, eCITU IPUCYTCTBYIOT BCE YKa3aHHBIE 3JIEMEHTHI.

B cnyyae Hanuuyus yuyeOHON 3aJ0NXKEHHOCTH, 00ydalOMIUINCS CAMOCTOSITEILHO BHIIIONHSET
nmabopaTopHEe paboThl, 0POPMIIIET IT0 HUM OTYET, IPENCTaBIsIeT BHIIONHEHHEIE B TeTpany IpakKTUYecKue U
CaMOCTOSITEJIbHEIE PAOOTHL.

[Tpu poBeneHNY IPOMEKYTOYHOT'0 KOHTPOJIS o0ydaromuMcs OyLeT 3afaHo gBa BOIPOca, Ha KOTOPhIE
OHHU JOJIKHH JaTh OTBETHL.

Hanpuwmep:
Bompocs! fj1sl TOATOTOBKY K 3a4€Ty BO 2 CeMeCTpe:
1. MexaHn4ecKue U 3JIEKTPOMaTrHUTHEE KOJie0aHus.
2. BonHE B ynpyroii cpefe. 9neKTPOMarHUTHEIE BOJTHHL.
3. Pacuér untepdepeHINOHHON KapTUHEI OT OBYX KOT€PEHTHEIX 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 - IpPY MPABUJILHOM ¥ IIOJIHOM OTBETE Ha OJWH U3 BOIIPOCOB U IIPABUJIBHOM, HO HE
IIOJIHOM OTBEeTEe Ha IPYrOU U3 BOIIPOCOB;
- 60-79 Gana - Ipy IPaBUJILHOM U HETIOJIHOM OTBeTe Ha [Ba BOIIPOCA UJIK IPaBUIILHOM U [IOJTHOM
OTBETE TOJIBKO Ha OLMH U3 BOIIPOCOB;
- 0-59 Gasta - IpU OTCYTCTBUM IIPABUIILHEIX OTBETOB Ha BOIIPOCHL.
Konunuectso 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, Ope/e/IsIiolIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
HABBIKOB U (MJ/IM) ONbBITA IESATEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUpPOBaHUS KOMIIETEHIIHH

HOpHJIOK OPraHu3aly IIPOBEOEeHNsI TEKYIIEero KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu IIPeaCTaBJIeH
B [Tonm0XeHUU O HMPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluu 00ydalouuxcs,
OCBaMBaUINX 00pa30BaTEIbHEIE MPOTPAMMEI CPETHET0 mpodeccuonanbHoro obpasoBanus B KysI'TY (Mo 06/-
10).

6. Uuble cBegeHusI U (MIM) MaTepHaIbl
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