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1. O0mras xapakTepPHCTHKA padoued mporpaMMbl THCIHIITHHBI

1.1 MecTO OHCHHUIUIHHLI B CTPYKTYPe OCHOBHOHM 00pa3oBaTe/ILHOH MPOrpaMMbI

Ob6meobpa3oBaTenbHa gucHUNInHa «OPU3UKa» SBNSIETCS OUCIUINMHON 00S3aTeNbHOU TpeaMeTHOH
obnactu «EcTecTBennbe Hayku» ®I'OC cpemrero obmero o6pa3oBanus. B yuebntx nnanax [MTICC3 mucrunimHa
«®u3mKa» BXOOUT B COCTAB OUCIUITINH IPE/laTaeMEX 00pa30BaTeIbHON OpraHU3aIle.

1.2 ens u IUIaHHPYEMbI€ PE€3YIbTAThI OCBOCHHA TUCITHII/TUHLI, COOTHECECHHBIC C
IUIaHAPYEMBIMH PE€3YIhTAaTdMH OCBOCHHUA 06pa3OBaTeHLHOﬁ IPpOrpaMMbI

OcBoeHNe TUCITUIIIMHE HallpaBlleHo Ha GOopMUpPOBaHUe:

OK 01 BriOupath cioco0Hl pellleHus 3aiay IpodeCcCHOHATBHOM NesATeNbHOCTH, TPEMEHRTENBHO K
Pa3NHYHEIM KOHTEKCTaM

JITYHOCTHBIE Pe3YAbTaTh: CHOPMHUPOBAHHOCT MEPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHS HayKu B 0OIeCTBEHHOM MPaKTHKK, OCHOBAHHOTO Ha JUANore KyIbTyp, a TakKXKe
Pa3mUYHEX (GOPM OOINEeCTBEeHHOT0 CO3HAHMUS, OCO3HaHHe CBOET0 MecTa B IMONHKYNBTYPHOM MUpPe
MeTanpeaMeTHEE pe3yIbTaTH: BlafeHne HaBRKaMHU II03HABATEIbHOH, yIeGHO-HCCeIoBaTeNbCKOH 1
IPOEKTHOH JesSTeNbHOCTH, HaBRIKaMH pa3pelIeHus IpodaeM; ciocoOHOCTb ¥ TOTOBHOCTE K
CaMOCTOSITeTTEHOMY TTOMCKY METOIOB pellleHrs IPaKTHIeCKHUX 3aqay, IPUMeHeHUI0 Pa3THYHEIX METOIOB
TIO3HAHHUS

[TpenMeTHEIE pPe3yNbTATH: BNaieHNe OCHOBHRIMU METOMaM{ HayJHOT O TO3HAHUS, HCIONb3YeMEIMHU B
dbu3uke: HAONMONeHKe, OMHCAHNE, H3MepeHne, SKCIIePUMEHT; YMeHus o0pabaThHBaTh Pe3ynIbTaThH
H3MepeHuH, 00HApPYKHUBATh 3aBUCHMOCTh MeXTY GHU3NUECKUME BeTHINHAMHE, 00BSICHATD IONYIeHHEIE
pPe3ynbTaThl ¥ feNaTh BEIBOMBI

chOpMHUPOBAHHOCTh YMEHUS peliaTh GU3nIecKue 3aJadl;

c(hOPMHPOBAaHHOCTh YMEHHUS TPUMEHSTh IONyUYeHHbe 3HaHH I1sI 00bSICHEHUS YCIIOBHH TPOTEeKAHU
(u3ndecKux SIBAEHUN B IPUPOJEe U IS MPUHATHS TPaKTUUECKUX PeIleHUH B TOBCENHEBHOU XKU3HH.

OK 02 OcyIIecTBIAT IOUCK, aHANTU3 ¥ HHTEPIPeTANNI0 HHGOPMAIHK, He0OXOIUMOM IJIs BHITONHEHHUS
3amay npodeccroHanbHol 1edTebHOCTH

JINYHOCTHEIE Pe3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHHUIO, B TOM YHCTIe caMo0o0pa30BaHuio, Ha
TIPOTSIKEHWY BCeH JKU3HW; CO3HATENIHHOE OTHOIIEHUE K HeTIPePHBHOMY 06pa30BaHHUIO KaK YCIIOBHUIO
yCIlelHo# mpodhecCHoHaNbHOH B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpeaMeTHHIE Pe3yIbTaThl: TOTOBHOCTD M CHOCOGHOCTE K CAMOCTOSITeTbHON HHGOPMAaIMOHHO-
T03HaBATeNNbHOHN NesTeNbHOCTH, BlafeHue HaBRKaMy TONyYeHnss Heo0XooquMoi nHGOpMaIul u3
CTI0Bapel pPa3HbIX TUIIOB, YMeHNe OPUEeHTHPOBATHCS B PA3NIMYHEIX HCTOYHIKAX HHGOPMAIUY, KPUTHIECKT
OLIeHUBATE ¥ WHTEPIPETAPOBATh HH(POPMAIKIO, IONTydaeMyo U3 Pa3/IMYHEX HCTOYHIKOB

[TpenMeTHBIE pPe3YNbTaTH: CHOPMUPOBAHHOCTH COOCTBEHHOM TTO3UIINY 10 OTHOIIEHWIO K (PU3NIECKON
“HGOPMAINH, IONyIaeMoi U3 pa3HEX HCTOYHUKOB;

BJIafieHNe OCHOBOIIOIAraloIMMK GUINUECKUME IOHATHSMY, 3aKOHOMEPHOCTSIME, 3aKOHAMH ¥ TEOPUIMHU;
VBEPEHHOe TI0/1b30BaHne GU3NUECKON TEPMHUHOIIOTHE!N B CHMBOIIUKOM

OK 03 TInaHupOBaTh ¥ pEann30BEBATH COGCTBEHHOE TPO(GECCHOHANBHOE U TMYHOCTHOE PA3BUTHE
JINYHOCTHEIE Pe3YIIBTATH: OCO3HAHHEIH BRG0P OymyInel mpodeccuy ¥ BO3MOKHOCTEH peanu3aluu
CcOOCTBEHHHIX KM3HEHHHIX TITAHOB; OTHOIIIEHNE K TPO(QeCCHOHANBHON NesATeThHOCTH KaK BO3MOXKHOCTH
y4acTHsI B PEIIEHUH TUYHHIX, 00IIeCTBEHHBIX, TOCYAapCTBeHHBIX, 00IeHalMOHAIbHEIX TPOGIeM
MeTanpenMeTHbIE pe3yIbTaThl: YMEHUE CaMOCTOSITEITFHO ONMPeNesisiTh [eH NesSTeNTbHOCTH U COCTABMISITh
TIIaHH AeSITeNbHOCTH; CaMOCTOSITENIBHO OCYIECTBIISITh, KOHTPONUPOBATh ¥ KOPPEKTHPOBATh
HesiTeNbHOCTh; UCIIONB30BaTh BCe BO3MOKHEIE PECYPCH IS TOCTUKEHHUS TOCTABNEHHKIX el U
peanm3alMy IIaHOB AeSTeNTFHOCTH; BHOUPATh YCIEIIHbe CTPAaTer My B PA3IMYHBIX CUTYAIHIX
[TpenMeTHBIE pe3YyIbTaTh: CHOPMHUPOBAHHOCTH IPEICTABNEHNH 0 PONY ¥ MecTe QU3NKK B COBPEMEHHOH
Hay4YHOU KapTHHE MUPa; MOHUMaHue GU3NIecKON CYITHOCTH HabIIoOaeMbIX B0 BceneHHOM SIBIeHUH;
TIOHUMaHUE PONU QU3NKHU B (OPMUPOBAHUH KPYTo30pa U GYHKIMOHATBHOM TPAMOTHOCTH YeJIOBEKa AJis
peleHus TPaKTHYeCKUX 3a0ad
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OK 04 PaboTaTk B KONNEKTHRe W KOMaH[e, 3bGdeKTHBHO B3aUMOIEHCTBOBATE C KONETaMH, PYKOBOICTEBOM,
KNHeHTaMHu

JIMYHOCTHEIE pPe3ynbTaThl: HABRIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHMU MIIaAIIero BO3pacTa,
B3POCTEIME B 00pa30BaTeNbHOMH, 00IIIeCTBEHHO MONe3HOH, YIeOHO-HCCIeN0BAaTENbCKOMH, IIPOEKTHOH 1
OPYTHX BUaX OeITeNbHOCTH

MeTanpeaMeTHHE pe3yIbTaTH: YMeHNEe IPOOYKTHBHO 00NIATHCS B B3aWMOIeHCTBOBATE B IPOIIECce
COBMECTHOM IeITenbHOCTH, YUUTHBATh MO3UITUH IPYTUX YIaCTHAKOB NeITenbHOCTH, 3G GeKTUBHO
pa3pemniaTh KOHGIUKTH

[TpenMeTHEIE pPe3yNbTaThl: CPOPMUPOBAHHOCTE IPEICTABIEHUH 0 PONHU U MecTe GU3UKH B COBPEMEHHOHN
Hay4YHOH KapTHHE MHPa; IOHUMaHue (U3NIECKOH CYITHOCTH HaOMooaeMbIX BO BceleHHON SIBIeHUIH;
TIOHUMaHHe ponu GU3UKHU B GOPMUPOBAHAK KPyro3opa U QyHKIIMOHANBHON TPaMOTHOCTH YeTloBeKa T
pellleHns TPaKTHUYECKUX 3a7ad

OK 09 Hcnons3oBaTh HHGpOPMalOHHEE TEXHOJIOTUH B TPoGEeCCHOHANBHON NeATeNbHOCTH

JINYHOCTHEIE PE3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHMUIO, B TOM YHCTIe caMoo0pa30BaHuio, Ha
TIPOTSIKEHWY BCeH KU3HW; CO3HATETHHOE OTHOIEHUE K HeTIPePHBHOMY 06pa30BaHHUIO KaK YCIIOBHUIO
yCIlelHo# mpodecCHoHaNbHOM B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpenMeTHEe pe3yIbTaTH: YMeHNEe UCIIOIH30BATh CPENCTRBa HHGOPMAIMOHHEX ¥ KOMMYHUKAITMOHHEX
TexHonorul (manee - UKT) B pellieHNy KOTHUTUBHEX, KOMMYHIKATUBHEIX 1 OPraHU3alOHHEX 3a/1ad C
cobmonerreM TpeOoBaHUH IPTOHOMUKY, TEXHUKH 0830TaCHOCTH, TUTHEHH, PeCypcocOepekReHus,
TIPABOBBIX ¥ 3THYECKUX HOPM, HOPM MH(OPMaIMOHHOM 6e30MaCcHOCTH

[TpemMeTHEIE Pe3yNbTATH: BlafeHNe OCHOBHEIMU MeTOaMK Hay4HOTr0 TO3HAHHUS, HCIONb3YeMEIMHE B
¢duzvke: HAOMIONEHNe, OMUCaHNEe, U3MEPeHNe, IKCIIEPUMEHT; YMeHus 00pabaThBaTh Pe3yNbTaTH
M3MepeHui, 00HAPYKMBATh 3aBUCUMOCTE MEXKMY GU3NIECKUMY BeIUIHHAMH, OO BSICHITH NONYUYeHHEIE
Pe3ybTaTH U feNaTh BEIBOLE

B pe3yiabTaTe 0CBOCHHS TUCHHIIIHHLI 00VIAIOMIKHACS B 00IIEeM M0 JHCIHUIUIHHE T0IXKEH

JINYHOCTHEIE Pe3yIBTATH:

- cOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIeCTBEHHOH MPAKTHKH, OCHOBAHHOT0 Ha OHANOre KyNbTyp, a TakKXkKe pasNuuHbX GOopM 00LUIeCTBEHHOTO
CO3HaHHS, 0CO3HAHKE CBOET0 MECTa B MOUKYIETYPHOM MHPe

- TOTOBHOCTh H CIOCOOHOCTH K 00pa30BaHHI0, B TOM YHCTIE CaMoo0pa30BaHKUI0, HAa MIPOTSKEHWH BCeH
KHU3HH; CO3HATENbHOE OTHOLICHHE K HEeIIPePEIBHOMY 00Pa30BaHKIO KAaK YCAOBHIO YCIENIHOH MTpodeCCHOHaNbHOM 1
00IIeCTBEHHON JesITeNbHOCTH

- 0CO3HAHHHH BHOGOP Gyayiled mpodheccHr W BO3MOXKHOCTEH peanu3alldd COOCTBEHHHEX XKM3HEHHEIX
[I7IaHOB; OTHOIIEeHHE K IPoheCCHOHANbHOM OesATeNbHOCTH KAaK BO3MOXKHOCTH VUYACTHS B PEUIEHHH JTHYHH,
001IIeCTBEHHEIX, TOCYTAaPCTBEHHEIX, 00IIeHAIMOHAIBHEX TPobieM

- HABHKH COTPYOHHYECTBA CO CBEPCTHHKAMH, NEeTbMH MIIAIIer0 BO3pacTa, B3POCHBIMH B
o6pa30BaTenbHOH, OOIIECTBEHHO MOME3HOH, y4eOHO-MCCHAeMOBATENbCKOH, MPOEKTHOH H APYTHX BHOAX
e TeNbHOCTH

MeTamnpeaMeTHEE Pe3yIbTAThL:

- BlafieHHe HaABHIKAMH MO3HABATENbHOH, y4eOHO-HCCIeN0BATENhCKOH U MPOEKTHOH OesITeNbHOCTH,
HaBHKAMH pa3pelieHus npodIeM; CIocoGHOCTh X TOTOBHOCTD K CAaMOCTOSITEIbHOMY IOMCKY METOMOB PeIleHus
IPaKTHUECKUX 33024, IPHMEHEHHIO PA3AMYHEX METONOB IO3HAHHUS

- TOTOBHOCTh W CIOCODHOCTh K CAaMOCTOSITENbHOH HH(pOPMAIXOHHO-IO3HABATENbHOH NesTeNbHOCTH,
BlaJeHKMe HaBHIKAMH MONy4YeHHS HeoOXOmuMOM MHGOpPMAIMH H3 CHAOBApeld pasHHX THIOB, YMeHHe
OpHMEHTHPOBATLCS B PA3fIUUYHEX HCTOUYHHKAX HHGOPMAIWH, KPHTHYECKH ONEHHMBATH ¥ MHTEPIPETHPOBATH
HH(POPMAIIHIO, TONYYaeMyi0 K3 Pa3IHYHBX HCTOYHUKOB

- YMEHHE CaMOCTOSTeNbHO OMpPEeNensaTh ey AesSTeNbHOCTH W COCTABNATh INaHH NeITelbHOCTH;
CaMOCTOSTENbHO OCYLUIECTBASATh, KOHTPOMHPOBATh H KOPPEKTHPOBaTh [AeSATENbHOCTh; HCIONb30BATh BCE
BO3MOXKHbEIE PECYPCH [/ HOCTHKEHHS IOCTABICHHHIX IleNell U peanu3allii IIaHOB NesATeNbHOCTH; BHOUPATh
YCIIEIHEEe CTPAaTeTHH B PA3MIMYHEIX CATYAIHIX

- yMeHHe HPOJYKTHBHO OOIIAThCS ¥ B3aHMOMEHCTBOBATH B MPOIECCE COBMECTHOM AeSTENbHOCTH,
VUHTHIBATE MO3UIMH OPYTHX YYACTHHKOB AEATEIbHOCTH, 3G GEeKTHBHO pa3pellaTh KOH(PIHKTE

- YMeHHe HCIO0hb30BaTh CPENCTBA HHGOPMAIHOHHEX ¥ KOMMYHAKAIHOHHEIX TeXHONOTHH (Hanee - UKT) B
pellieHHH KOTHMTHBHHIX, KOMMYHHKATHBHEIX M OpPraHH3alHOHHBIX 3amad ¢ cobmiomeHneM TpeOoBaHHI
9PTOHOMMKH, TEXHHKH 0€30IMaCHOCTH, THTHEHH, PecypcocGepexXeHns, IPAaBOBIX U 3THYECKHX HOPM, HOPM
MH(POPMAIMOHHON 6e30IacHOCTH

[TpenMeTHBIE Pe3yAbTATH:

- BlafeHHe OCHOBHHIMHM MeTOJAaMM HAay4YHOTO MO3HAHHS, HCIOIb3YeMHIMH B (Gu3uKe: HaOMOgeHNE,
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OTMMCaHWe, W3MepeHWe, 3KCIEePUMEHT; yMeHHUs o0pabaTHBaTh pe3yibTaTH H3MepeHu#, o0HApyXKUBaTh
3aBUCHMOCTh MEXMY (U3NYECKUMH BeNWYWHAMH, OOBSICHSTH MONYUEHHBIE PE3YNbTATH M HENaTh BHIBOIH

- chOpPMHUPOBAaHHOCTE YMEHHUS pelllaTh GU3NUecKue 3aaul;

- ¢(hOPMUPOBAHHOCTH YMEHUS MIPUMEHSITh MOJYyYeHHBEe 3HAHUS AN 0OBSICHEHUS YCIOBUM MPOTEKAHUS
($br3MYecKUX ABTIEHUN B IPUPOIE U A7 IPUHSITUS IPaKTHIECKUX PEIIeHNH B IOBCENHEBHOM KU3HHU.

- ¢hOPMHUPOBAHHOCTH COOCTBEHHOM TIO3UITMHY TI0 OTHOIIEHHUIO K (GU3NYecKod WHOOPMAIMH, TIONydaeMod 13
Pa3HEIX UCTOYHUKOB;

- BTIafleHNe OCHOBOIOIaTraoMy GU3NIeCKUME OHATHIMHY, 3aKOHOMEPHOCTSAMY, 3aKOHAMU U TEOPHUSIMY;
VBEPEHHOE TI0NIb30BaHne GU3NUECKON TEPMHUHOIIOTHE!N B CHMBOJIUKOH

- chOpPMUPOBAHHOCTD IPEICTABIeHNH 0 PONU X MecTe (pU3UKU B COBPeMEeHHOU Hay4YHOHU KapTHHE MHUDa;
moHHMaHWe (U3UIECKOH CYNTHOCTH HabniomaeMbXx BO BceleHHOW SBIeHWH; MOHWMaHHE PONU (U3UKH B
dbopMupoBaHUM KPyro3opa ¥ GYHKIHOHANBHON IT'PaMOTHOCTH YeJIoBeKa IJIS PellleHus IPaKTHIeCKUX 3a0ad

2. CTpykTypa ¥ cofepXaHHe THCIUIITHHDBI

2.1 O0BbeM THCIUIIUTHHLI M BHOLI YI€0HOH PadoThI

®opma oBygenns KonuuecTBo 9acosB
oo 30 | 030
Kypc 1 / Cemectp 1
00BbeM THCTHIUTHHEI 52
B TOM HHCIIE:
JIeKyuU, ypoKu 38
AabopamopHele pabombot
npakmuyeckue 3aHAmus 10
Koncynerauuu
CamocTosiTenbHast patoTra 4
[TpoMexXKyToUHas aTTecTallus
WupuBUyanbHOE TPOEKTHPOBAHUE
dopMa MPOMEKYTOTIHOH aTTECTAlluH
Kypc 1 / Cemectp 2
00beM THCTHIUTHHEI 74
B TOM HHCIIE:
NeKUUU, YPOKU 24
AabopamopHele pabombol 22
npakmuyeckue 3aHamus 22
Koncynerauuu
CaMocTosiTenbHast patoTa 6
[TpoMexXKyToUHas aTTecTallus
WupuBUyanbHOE TPOEKTHPOBAHHUE
®dopMa MPOMEKYTOTIHOH aTTECTAIluH mibdepeHITIPOBaHHEH 3a4eT

2.2 TeMaTHYeCKHH IIaH U COAEePKaAHHE THCHUILTHHBI

HawmenoBanue|ComepxkaHue ydeOHOTO MaTepwana W (GOpMB OpraHuM3anuu pgesTensHocTH|OGBEM
Pas3menoB ¥ TeM |06ydalomuxcs B Hacax

Pazpgen 1. O®u3znKka U MeTOOLI HAYIHOTO HO3HAHUSA 4
1. ®u3vka - pyHIaMeHTanbHas HaykKa o IpPUPOfe.

EcTecTBeHHO-HAYYHHE METON TO3HAHUS, €ro BO3MOXHOCTH ¥ TPAHUIE|2
IPUMEHUMOCTH., JKCIEDUMEHT M TEeOpHs B IPOIecce MO3HAHUS IPUPOMHL.
MopenupoBanue GU3NIECKUX SBIEHUH M IIPOIECCOB. POMNb 9KCIIepUMEHTa ¥ TEOPUH B
mpolecce MO3HaHUS NpUponsl. du3ndeckas BeIMYMHA. [10TPEITHOCTH W3MEpPEHUH
¢dusmaeckux BenmurH. Ou3ndyeckre 3aK0HH. [PaHUIE TPUMEHUMOCTH QUIUIECKUX
3aKOHOB. [ToHSATHE 0 pU3NYECKOH KapTUHE MHUPa. JHaUeHUEe (U3UKU IPH OCBOEHUH

mpodeccuti CIIO.
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1.2. MaTemMaTHKa B Kypce GU3WKH: CKaJIpHble ¥ BEKTOPHLIE BeNUYUHH, 3TIeMEHTHI|2
BEKTOPHOH anreGpEL

Pazpen 2. MexanuKa 22
2.1. [IpepMeT ¥ 3afadl KJIaCCHUECKON MeXaHUKH, KuHeMaTHdecKne XapaKTepUCTHKH
MEXaHHYECKOTO JTBUKEHUS.

[Tepememenue. Ilyts. CropocTh. PaBHOMepHOe TNpPSIMONHHEWHOEe [OBUXKEHHeE.|2
YckopeHve. PaBHOIepeMeHHOe IPSIMONUHEHHOe OBUXKEHHE.
2.2. CrobGomHoe mafeHue. [IBUKeHNEe Tefla, OPOINeHHOTO O YTIOM K TOPU30HTY. 2
2.3. PaBHOMepHOE [BUAXKEHUE 10 OKPYXKHOCTH. 2
[MocTynaTenbHOE U BpalllaTelbHOe OBIKEHNE TBEPHOTO Tela.
2.4. BaaumopenicTBre Tefl. [IpHHIIAT CYyIepIo3uIIAX CHJl. 3aKOHB MeXaHUKHM HpioTOHA
HWuepnuanbHas cucTeMa oTcdeTa. Cuna. Macca.. CHUNIE B MeXaHUKe. [|BUXKeHHe
He0eCHHX TeN W WX MCKYCCTBEHHHBIX CIYTHWUKOB. {BneHus, Habniomaemsie B|2
HeHHepIMaNbHEX CUCTeMaX OTCYETa.
2.5. UMmynbe cumbl. 3aK0H COXpaHeHHS UMIYIbCa. PeaKTUBHOe BUKEHHE. 2
2.6. Pabota cunel. MonmHoCTh. 3aKOH COXPaHEHUS MEXaHMIeCKOH SHEPIUH.
Pafora moTeHImanbHEX cuil. JHEprus. Kunetuueckast sHeprus. [loTeHIManbHast
SHeprud. [IpuMeHeHNe 3aK0OHOB COXPaHEHHUA. 2
2.7. PaBHOBecHe MaTepHallbHON TOYKHM KM TBEPAOTO Tena. [|BUXKeHHe XUOKOCTEU U
Ta30B.
MowMmeHT cunsl. YCoBre PaBHOBECHS TBEPAOTO TeNa. 3aKOH COXpaHeHUS SHEPTHU B|2
OUHAMHKe XHATKOCTH U Ta3a.
B ToM uMcNe, MPaKTHYECKUX 3aHSATHH U TaGopaToOpHbLIX paboT 6
[IpakTndeckoe 3aHATHe 1. PelneHme 3agad Ha KMHeMaTHKY IOCTYIATENbHOTO|2
OBUKEHUS TeTl.
[TpakTuueckoe 3aHsATHE 2. PeleHue 3amad Ha AMHAMUKY IIOCTYIATENBHOTO OBIKEHUS (2
[TpakTHdeckoe 3aHsATHE 3. PelleHue 3afad Ha 3aKOHH COXPaHEHUS B MeXaHUKE 2
CaMocTosTe ILHAsA padoTa 00yIaIoNIUXCs 2
H3yueHne ¥ KOHCIEKTHPOBaHHE TeMH «[IBMXKeHHe HeOeCHEIX Tell ¥ UX HCKYCCTBEHHEIX
CTIYTHUKOB. fBNeHMsI, HAOMOqaeMble B HEMHEPIMAIBHBIX CUCTEMaX 0TCYeTay.

Pazpen 3. OCHOBBI MO/IEKYTAPHOH GH3UKH H TEPMOTHHAMHUKH 12
3.1. [IpenMer ¥ 3afadyu MOTIEKYNApHO-KRHEeTHYeCKo Teopun (MKT).
JKcnepHMeHTaNbHEE JoKazaTenbcTBa MKT. AGconioTHas TeMIlepaTypa Kak Mepa
cpengHell KMHETHYECKOU SHEPruM TEIJIOBOI0 OBHKEHUS HacCTHI[ BelllecTBa. Momens
WOeanbHOro rasza. CBA3b MeX[Oy [aBleHUeM U CpefHel KUHeTHYEeCKOU 3Heprueu
TIOCTYTIaTeNIbHOTO TEIJIOBOTO IBUKEHNS MOJIeKYT HAEanbHOTO Ta3a. 2
3.2. YpaBHeHnue MeHpeneeBa-Knanelipora. ['a30Brle 3aK0OHE. BHYTpDeHHSST SHEPIrus
HIeanbHOT0 ra3a. TepMoIuHaMUKa.
Pa6oTa mpu u3aMeHeHUN 00beMa UAEANbHOTO ra3a. 3aKOHK TePMOJUHAMUKH, OCHOBEL
TepMoguHaMuku. PaGora u Temnmomepemada Kak cIoco0B W3MeHEHWS] BHYTPEHHeH
9HEepruu. YpaBHEHHUe TelnoBoro Hananca. [lepBoe u BTOPOe Hadana TePMOOWHAMUAKY. |2
AnmuabaTHrri mporecc. KIIII Temnororo gpuraTens. Llukn KapHo.
3.3. ArperatTHEIe COCTOSIHUS BellecTBa. Pa30Bble nepexorl. BraXkHOCTE BO3AyXa. 2
[peofpa3oBanue 3HePTUM B (Ha30BHX nepexomax. CTpoeHNe ra3000pa3HbIX, KUIKUX U
TBepAsx Ten. CBolicTBa XHUAKocTel. McmapeHuWe W KOHMOeHcanusa. KumeHwue.
HacrimeHnHbe ¥ HeHACHIEHHEE Naphl, AGCONMIOTHAS W OTHOCUTENbHAS BIaXKHOCTh
BO3ayXa. [IlcuxpoMeTp, rurpoMeTrp. Todka pocH. Mopenb CTPOeHUS TBEPHOBIX Tell.
MexaHu4decKre CBOMCTBA TBEPOEIX TeTl.
B ToM uMcNie, MPaKTHYECKUX 3aHSATHH U TaG0OpaToOpHbLIX paboT 4
[TpakTuueckoe 3ausaTHe 4. PeleHue 3amad 10 MONEKYISIPHON QU3NKe. 2
[TpakTHYeCKOe 3aHATHE 5. PellleHre 3aa4d 10 TEPMOOUHaMHUKE. 2
CaMocTosTe ILHAsA padoTa 00yIaIoNIUXCs 2
H3ydeHne U KOHCIEKTHPOBaHME TeMbl «ADCOTIOTHAS TeMIIepaTypa Kak Mepa cpepHeti|1
KMHETUYECKOH SHEPTHH TEIJIOBOTO OBUKEHUS YaCTHUI] BEIIECTBaY.
H3ydeHne ¥ KOHCIEKTHpPOBaHHe TeMhl «HackhlleHHBe W HeHaCHIeHHEe Mmaphl.|l
AGCOMIOTHAS ¥ OTHOCUTETIBHAS BIIaKHOCTH BO3MyXa».

Pazpen 4. JMeKTpoauHaMHKa 14
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4.1. IIpegmeT ¥ 3aa4yH 37IeKTPONUHAMUKH. 2
OnekTpUYeCcKoe B3auMOfelicTBYe. 3aK0oH KynoHa. 3aK0H COXpaHeHUs 311eKTPAYeCKOro
3apsga.
4.2. JneKTpUYeCKoe II0Jle, er0 CUNOBasl XapaKTepUCTUKaA. [IpHHINI Cynepno3ulun
onen.
PafoTa cun amekTpocTaTHUecKoro mofs. [loTennuan. Pa3HOCTh MOTeHIManoB. CBsi3k|2
MeX[y HalPsSKEHHOCTHIO ¥ PA3HOCTHIO IIOTEHIMAN0B 311eKTPOCTaTUYeCKOr 0 OIS,
4.3. [IpoBOJHUKYN U OU3NEKTPUKHU B 31IeKTpAYeCcKoM none. KoHIeHCaTOPhl, UX BUAHL, |2
CTOCOGH COeTUHEHUS.
[Tonsprsanusa OU3NEKTPUKOB. JHEPrUsl 3apsXeHHOT0 KOHAeHCATOpa. JHeprus
37IEKTPUYECKOT0 II0TIS.
4.4, TIOCTOSIHHEIN 3711eKTPAYECKUY TOK. 3aKOHEl IIOCTOSTHHOTO TOKA. 2
YcroBusa u gelicTBHS 371€KTPUYECKOro ToKa. CHia ToKa ¥ MNOTHOCTh TOKa. 3aKoH OMa
0N ydacTKa LelU. JNeKTPUYeCKoe CONpOTUBNeHUe. CBepXIPOBOOUMOCTE.
JNeKTPOABUXKYIIAas CHJla HCTOYHHWKA TOKa. 3akKoH OMa [Nd MONHOU Ienu. Bupsl
COeIWHEHHS MPOBOOHHKOB. 3akKoH [Xoyns - Jlenma. PafoTa @ MOIIHOCTH
3NEeKTPUYECKOT0 TOKa. JNeKTPUUYeCKUU TOK B Pa3NUUYHHX cpepax. [Inasma.
Jnextponui. OCHOBHEHE HOCHTENM TOKa B pPa3NMUHEX cpefaxXx. CoOcTBeHHAs
IPOBOTUMOCTE ITONYIPOBOOHUKOB. [T0NYIPOBOMHHAKOBEE IPHOOPHL.
4.5. MarguTHOe nojie. BeKTOp MHAYKIIMY MarHUTHOTO nonsl. [Ipuanun cynepnosunuu|2
MarHUTHBIX TIOTIeH.
MarH¥ATHOe MONle NPOBOJAHWKA C TOKOM. [lelicTBMe MarHHTHOTO IONS Ha
TIPSIMONMHENHHIH TPOBOJHUK C TOKOM. 3aK0H AMmepa. B3auMonericTeue ToKoB. PaGoTa
TI0 TIepeMeIlleHHI0 TPOBOAHUKA C TOKOM B MarHUTHOM IIOTIE.
4.6. [TlelicTBHe MarHATHOTO 107 Ha OABUXKYIIUICA 3apsn. Cuna JlopeHia.
YcropuTenu 3apsKeHHBIX YacTul. Macc-cmekTporpad. 2
4.7. flBnenue 31eKTPOMardiuTHON MHAYKUKY, 3aKOH 3J1eKTPOMArHUTHOU UHAYKIIAN.
[ToTok BeKTOpa MarHUTHON MHAOYKIHH. JJ1C MHAYKIMY B OBUXKYIINXCSA MIPOBOAHUKAX.
[TpaBuno JleHua. fIBnenue caMoUHOYKIUK. UHOYKTUBHOCTE. MarHUTHEIE CBOUCTBA
BellleCTBa. JHEPrus MarHuTHOIO IO, 2
HunuBHAyaIhbHOE MPOEKTHPOBAaHHE
Hroro: 52
IIpomexyTouHasa aTTecTamusd -
Hawmenosauue|ComepxkaHnue ydeOHOTO MaTepwana W (GOpMB OpraHmM3anuu [OesTenbHoCTH|OGBEM
pa3menoB U TeM |00ydaromuxcst B Yacax
Cemectp 2
Pazpen 5. |K011e6amm H BOJIHBI 28
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5.1 Mexanunueckre Konebanus. YIpyTrue BOIHEL

KonebaTtensHoe mBuxenue. [apMoHUYecKue KoneGanusi, CBOGOMHEIE ¥ BHHYKISHHEIE
MeXaHW4YecKue KoneGauwus. [IpeBpallieHrie SHEPTUY MPHU KONe0aTeTbHOM IBUKEHWH.
[MonepeuHtle U IPOLONIbHEIE BOJTHE. XapaKTePHUCTUKHY BONHEL, CBONCTBA MEXaHNIECKUX
BOJIH. 3BYKOBEIE BOJIHEL YNIBTPa3ByK U €T0 IpUMeHEHNE,

5.2. JNMeKTpoMarHuTHHe Konebanusi. Kone0aTenbHHIE KOHTYD.

CBofomHbIE U BHHYX/IEHHBIE 37IeKTPOMATHUTHEIE KonebaHust, [IpeBpalieHre SHEPTUA
B K071e6aTenbHOM KOHTYpe. 3aTyXalollue 3JIeKTPOMarHuTHee Konebanus. ['eHepaTop
He3aTyXaloIuX 37MeKTPOMAarHUTHHX KojeGaHui. [lepeMeHHBIH TOK. AKTHBHOE,
E@MKOCTHOE W WHAYKTHBHOE CONPOTHBIIEHUS MEePEMEHHOro ToKa. PafoTa ¥ MOIMHOCTH
ToKa. ['eHepaTopk ToKa. TpaHchopMaTopH. [lonydenne, nepefada U pacupeneneHne
37IEKTPO3HEPIUH.

5.3. BuxpeBoe sneKTpudYecKoe mose. IeKTPOMaraiTHEIE BOJIHE, AX CBOWCTBA.

DNeKTPOMarHuTHOE ToJie KaK 0COOHU BUA MaTepuu. OTKPHTHE KonebaTenbHBIH
KOoHTYyp. U300peTenne pammo A. C. ITomoBwM. [Mama30HH 37TeKTPOMaTHUTHEIX
H3NyUeHUH U WX IPaKTAYeCKoe NIpUMeHeHUe. [IpHHINNE PafUOCBI3H U TeJIeBUIeHU.

B TOM 4HCIe, IpAaKTHYECKHX 3aHATHH U 1a00paTOPHLIX paboT

18

HpaKTI/I‘-IeCKOG 3aHATHE 6. PemeHWe 3apmad Ha onpenereHne MapaMeTpOB
TapMOHHYECKHX KoneGaHul MeXaHHYEeCKOH CHCTEMEL.

HpaKTI/I‘-IeCKOG 3aHdATHe 7. PemeHue 3amad Ha onpepeyieHle XaPaKTePUCTHK
BOJIHOBOT'O IIpoIecca.

HpaKTI/I‘-IeCKOG 3aHATHe 8. PellleHue 3afad Ha ACCNEeNOBAaHUE BIUSHUSA KOHOeHCaTODa
1 KaTYIIKNA UHAYKTABHOCTH B IIEIIN II€ePEMEHHOTI0 TOKa.

JTaGopaTtopuas padoTa 1. PacueT IOrpelHOCTel pe3ynIbTaTOB H3MepeHHs.

JlaGopatopras pabGora 2. OmpenerneHne YCKOPEHHUS CHIIH TAXKECTH C IIOMOIIBIO
MaTeMaTAYecKOTo MasgTHHUKA.

JTaGopaTopHas paGoTa 3. MccnenoBaHue 3aTYXaONIMX S7eKTPOMATHUTHEIX KONeGaHuH.

JTaGopaTtopuas padoTa 4. Onpenenenre yIeIbHOTO COMPOTHBIEHHS IIPOBOIHUKA.

JTaGopaTopHasg paGoTa 5. OmpemeneHne COMPOTHBIEHUS METOAOM aMIIepMeTpa-
BOJIBTMETPA.

JlaGopartoprasi paboTa 6. M3ydyeHne TeMmepaTypHOH 3aBUCUMOCTH CONPOTHUBIEHUS
METAIJIOB.

JTaGopaTtopHuas padota 7. OnpeneneHre HHOYKTHBHOCTH KATYIIKH.

CaMocTosaTenbHasA pa60'ra 06yqamnmxca

I/I3yquHe N KOHCIHEeKTUDOBaHHE TEeMBbI <<3By'KOBI:Ie BOJIHEI. yanpaBBy'K n ero
IIpEMEHEHHUEe».

—_

H3yyeHre U KOHCIIEKTHPOBaHWe TeMbl «[lepeMeHHEIH TOK. AKTHBHOEe. EMKOCTHOE U
WHYKTHBHOE COIIPOTHBIIEHUS IEPEMEHHOT0 TOKa».

Pa3gen 6.

OnTukKa

16

6.1 'eomeTpuyecKas ONTHKA. JIMH3EL

[IpaMonuHeliHOe pacHpoCcTpaHeHWe cBeTa B OOHOPOONHON cpene. CKopocTh
pacnpocTpaHeHHs CBeTa. 3aKOHH OTPaXeHWUs W IIPeJIOMIeHHS cBeTa. [lonHoe
BHyTpeHHee oTpaxenue. [71a3 Kak onTrdeckas cucteMa. OnTrYecKue TpuOOpPHL.

6.2. BonHoBEEe CBOKCTBa cBeTa. [IpUHINI OTHOCUTENIBHOCTY JUHINTEHHA.
HnTepdepenimsa ceeta. KorepeaTtHocts. Mcnonb3oBanue HHTepdepeHINY B HayKe U
TexHUKe. Nudpaknus ceeTa. [udpaknuoHHas pelleTKa. [longpH3alus cBeTa.
[Monspoupnel. [Jucnepcus ceeta. MHBapHaHTHOCTE MOLYTII CKODPOCTH CBETA B BaKyyMe.
[TpocTpaHCTBO U BPeM4 B CIIEI[HAIBHOM TEOPUH OTHOCUTEIBHOCTH.

B TOM 4HCIe, IpAaKTHYECKHX 3aHATHH U 1a00paTOPHLIX paboT

10

[pakTuyeckoe 3auaTre 9. Pemenne 3afayd Ha NOCTPoeHHE M300pakKeHNS] B TOHKOH
TIMH3E.

[TpakTrueckoe 3aHATHE 10. Pelienre 3afay Ha BONIHOBYIO OIITHKY.
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[TpakTtuueckoe 3auatue 11. Pemrenve 3amaud Ha snemeHTH CTO.

JlabopaTopHas paGora 8. OmpemeneHWe MOKa3aTeNns MpeNoMIeHHs CTeKma
HHTEeP()EPEHIMOHHHM METOMOM.

[\]

JTaGopaTtopuas padora 9. Onpenenenre TapaMeTPOB NUGPAKIHOHHON PEITeTKH.

CaMocTosaTenbHasA pa60Ta OGY'-IaIOI[HfIXCﬂ
I/I3yquHe 1 KOHCIIEKTHDPOBaHUE TEMEI «HMcnonb3oBaHuEe I/IHTepCbepeHL[I/II/I B HayKe 1
TEXHHUKE».

Pazgen 7.

KBanToBas (l)IfI3IfIKa. O®u3uKa aToMa M aTOMHOTO Aapa

26

7.1. TlpenmerT ¥ 3amauu KBaHTOBOU Pu3uku. KBaHTOBas runoTe3a [InaHKa. BHemHui
doTtosnexrTpuueckuil adhheKT.

TenmnoBoe u3nydenue. Pacnpenenenre sHePTUH B CIIEKTPe aGCOIOTHO YePHOTO Tena.
Omnnithl A. T'. CTOneToBa, 3aKOHH BHEITHETO ¢poToaddekTa. YpapHeHHe A. DUHINTeHHA
On1g BHemHero GoTtosbdekrTa. BEyTpeHHNN (oTosddeKT. TUNH HOTOITIEMEHTOB.

7.2. ®oToH. KOpHyCKYNsIPHO-BONHOBOU [Oyanu3M. Mopenu CTPOeHUS aToMa.
KmanToBre moctynaTel bopa.

Onwuta I1. H. JleGenesa u C. . Basunosa. [unotesa JI. [le Bpoiinst 0 BONHOBHX
CBOMCTBaX MUKpodYacTull . IudpaKuusd 3MeKTPOHOB. [laBneHue cBeTa. COOTHOUIEHNE
HeollpemeneHHOCTel [eiizeHOGepra. OO0bsACHeHHe JTHHEHYATOTO CIEKTpa aToMa
BOLOPOMda Ha OCHOBE KBAHTOBHIX nocTynatoB H. bopa. ClIOHTaHHOe ¥ BHHYXIEHHOE
H3nydeHne 2Heprun. Jlazepsl.

7.3. CocTaB U CTpOeHHe aTOMHOI0 sapa. 30TonsL.
Anepurle cumnnl. JedbeKT MacCH 1 9HEPTHUS CBA3M SOpa.

7.4. EcTecTBeHHas pagi0aKTHBHOCTh. 3aKOH Pagu0aKTHBHOTO paciasa.
AnepHBle peakilu, peaKIuy AeNeHUs U CUHTEe3a.

7.5. CnocoOnl HaOMIONEHHs ¥ PeTHCTPAIIMH 3apsIXKeHHBIX YacTull. llemHas peakuus
OeneHus AOep.

fAnepHas sHepreTuka. TepMoOsepHBIN cUHTe3. [lonydeHWe pafli0aKTUBHEIX U30TOMOB
W WX TIpHUMeHeHHe. buonormdyeckoe [OelCTBAEe pPaJHOaKTHBHBEIX H3NYUYEeHHUH.
OneMeHTapHBIE YacTHIE. YCKOPUTENH 3NeMeHTapHHX 4acTull. OyHmaMeHTaNbHEE
B3aMMOJENCTBUS U CUIIBI. KBapKH.

B TOM 4HCIe, IpAaKTHYECKHX 3aHATHH U 1a00paTOPHLIX paboT

14

[IpakTnueckoe 3aHsaTHEe 12. PellleHue 3agad Ha paclpefelieHHe SHEPTUH B CIEKTPe
u3ny4deHusi abCOMOTHO YePHOTO TeNa.

[TpakTrueckoe 3aHATHE 13. PellieHne 3afjay Ha BOJTHOBLIE CBOMCTBA MUKPOYACTHII.

[\

[TpakTrueckoe 3aHATHE 14. PelieHue 3afad Ha COCTaB X CTPOEHUE aTOMHOTO sApa.

[\

HpaKTI/I‘-IeCKOG 3aHaTHe 15. PemeHue 3apmay Ha CIIEKTPHI H3NNYYEeHNSa aTOMa
BOOOpOOA.

[\]

[MpakTuueckoe 3aHATHe 16. Pellenue 3amad Ha onpefelleHNe XapaKTEPUCTHK
MOHU3UPYIOLIUX U3IYUEHUH.

[\]

JTaGopaTtopuas padota 10. Onpenmenenune paboTH BRIXOMA SMEKTPOHA U3 BeIleCTBa

JTaGopaTtopuas padora 11. [IpoBepKa 3aKOHOB BHeIIHeTo GoToadhdeKTa.

CaMocTosaTenbHasa pa60'ra 06yqamnmxca

I/I3yquHe 1 KOHCIEKTUDPOBaHUE TEMBEI «CHoHTaHHOE U BRIHY2KAEHHOE HU3IYUYEeHHUe
JHEPTUB».

I/I3yquHe 1 KOHCIEKTHDPOBaHHE TEMBEI <<HJ1epHa${ JHepreTHKa. TepMOﬂJIepHLIfI
CHHTE3».

Pazgen 8.

Crpoenue Beenennoi

8.1 HpI/IMeHI/IMOCTL 3aKOHOB CbI/I3I/IKI/I ons 00bsICHEHUS IPpUPOOBRl KOCMHYECKHUX
00bekToB. CONHeYHas chcTeMa. 3Be31bl U UCTOUHUKH UX JHEeprun

8.2. T'anakTrka. [IpoCcTpaHCTBEHHO-BPeMeHHEE MacinTaOw HabGnonaeMol BceneHHOM.
TeMmHas MaTepHs U TeMHasl SHEPTH.

[N}

Hroro:

74

Bcero 3a rog

126
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3 MaTepurasibHO-TEXHUYECKOE U y4e6GHO-METOANYECKOE 06ecneyeHne AUCLMNANHBI (MOAY/IS)

3.1 CneuymarnbHble MOMELLEHUA 419 peanuns3aynm nporpamMmmbl

Y4yebHbll KabuHeT, nabopatopua ¢ nabopaHTCKOW KOMHaTON, yAoBneTBopsAlowWwMe TpeboBaHUAM
CaHWTapPHO-3NNAEMMNONOTNYECKMX npaBua 1 HopmatmeoB (CaHlMuH 2.4.2 Ne 178-02) n oCHalWeHHbIE TUMOBbLIM
obopyaoBaHMeEM, MO3BONAKOLWMM AOCTUXEHME 06YydYaloWMUMUCS YCTaHOBNEHHbIX PIOC COO TpeboBaHUl K
npeAMEeTHbIM, MeTanpeaMeTHbIM U IMYHOCTHbIM pe3y/ibTaTaM OCBOEHMWS NPOorpamMmmbl Y4eOHOW AUCLUUNANHDI.

B TOM uucne, B cocTaB y4ebHO-MeTOAMYECKOTO U MaTepuanbHO-TEXHUYECKOTo obecneyeHus KabuHeTa
BXOAT:

- [OCcKa,;

- nocafouHble MecTa Nno KoMM4ecTBy 06yyatoLmxcs;

- paboyee MecTo npenofasatens;

- MHOTFO(YHKUMOHaNbHbLIA KOMMNNEKC npenojaBaTens;

- HarnagHble nocobus;

- MH(OPMaLMNOHHO-KOMMYHWKATUBHbIE CPeACTBa.

3.2 NHdhopmaumnoHHoe obecneyeHne peannsalnn nporpaMmmel

3.2.1 OcHoBHasa nuTepartypa

1. AmuTpueBa, B. ®. dusnka gna npodeccuii U cneunanbHOCTeR TEXHUYECKOro Npoduns : y4ebHuK ans
o6pasoBatesibHbIX yupexaeHuii ClNO Ha 6a3e 0CHOBHOro obLero 06pa3oBaHna ¢ NoOAyYeHeM cpefjHero obLiero
obpasoaHus / B. . mutpuesa ; B. ®. Imutpuesa. - 2-e nsg., crep. - Mocksa : Akagemus, 2017. - 448 c. c. -
(MpotheccnoHansHoe o6pasoBaHue). - URL: http://academia-moscow.ru/reader/?id=213496#copy (gata
obpauleHuns: 28.05.2021). - TeKCT : 3/7E€KTPOHHbINA.

2. ®upcos, A B. du3uka ana npodeccuin n cneunanbHOCTeR TEXHUUYECKOTO U eCTECTBEHHO-HAY4YHOr0
npoguneli : yuyebHnK ana obpasoBatenbHbiX yupexaeHuii CMO Ha 6a3e OCHOBHOro obuiero o6pasoBaHus ¢
nony4vyeHnem cpegHero obuiero obpasosaHusa / A B. dupcos ; A. B. dupcos ; nog pegakuymeii T. W. TpodmmoBoia. -
MockBa : Akagemwusa, 2017. - 352 c. c. - (MpogeccnoHanbHoe ob6pasoBaHue). - URL:
http://academia-moscow.ru/reader/?id=227482#copy (gata obpauieHns: 28.05.2021). - TEKCT : 3N1eKTPOHHbIN.

3.2.2 [lononHnTenbLHaa nuTepartypa

1. Tpoumosa, T. L. dusmka ans npodeccnii n crneLnanbHOCTEN TEXHUYECKOTO U eCTECTBEHHO-HAYUYHOr 0
npocunein. C60pHMK 3adad : yuyebHoe nocobue gna obpasoBaTenbHbIX yupexgeHuii CMNO Ha 6a3e OCHOBHOIO
obuiero ob6pasoBaHuMsA C NoayyvyeHnem cpefgHero obwero o6pasosaHusa / T. . Tpodumosa, A B. dupcos ; T. V.
Tpogumosa, A. B. dupcos. - Mocksa : Akagemus, 2017. - 288 c. c. - (IMpogeccmoHanbHoe o6pa3oBaHue :
O6uweobpasoBaTenbHble AgucuunamHbl). - URL: http://academia-moscow.ru/reader/?id =292230. - TekcT :
HEMoCPeACTBEHHbIA + 3/1EKTPOHHBINA.

2. Omutpuesa, B. ®. dusmka ana npogeccuii n cneunanbHOCTen TexXHUYeckoro npomng. CO0pHUK 3agay
: yue6HOoe nocobue ana o6pa3oBaTeNbHbIX YUpPeXAeHUWI, peanusytowmx nporpammbl o6uiero o6pasosaHus no
npogeccusam HavyanbHOro NpPoheccMoHanbHOro 06pasoBaHna 1 CneunanbHOCTAM cpeaHero nNpoeccMoHanbHoro
obpa3oBaHua TexHuyeckoro npoguns / B. . AmuTpuesa ; B. ®. Amutpuesa. - 7-e u3g., ctep. - Mocksa :
Akapgemwnda, 2017. - 256 c¢c. c. - (MpogeccmoHanbHoe ob6pasoBaHue). - URL:
http://academia-moscow.ru/reader/?id=257669#copy (gata obpaiieHns: 28.05.2021). - TEKCT : 3N1EKTPOHHbIN.

3.2.3 MeToanyeckas nutepatypa

1. dusmka. KonebaHus. OnNTuka : MeTogMYecKne ykaszaHus K nabopaTopHbiM paboTam Ans CTYAeHTOB
nepBoro Kypca cneymanbHocteid CMNO 11.02.16 "MoHTaxX, TeXHU4YeCcKoe 06CNy>KMBaHNE N PEMOHT 3M1EKTPOHHbIX
npn6opoB 1 ycTpoiicTB" 23.02.07 "TexHMUeckoe 0BCNYXWBaHME W PEMOHT ABUraTesneil, CUCTEM W arperaTtos
aBTomMo6unein” 09.02.07 "WNHpopmaynoOHHble CUCTEMbI U MporpamMmupoBaHme” 18.02.12 "TexHonorus
aHaNMTUYECKOr0 KOHTPONS XUMUYECKMX COefMHEeHMI" /| MUHUCTepCTBO HayKu M BbIiCLLEro o6pas3oBaHus
Poccuitickoii ®epepaunn, KysbacCckuii rocyfapCTBEHHbIA TexHUYecKuil yHuBepcuteT um. T. @. Mopbauesa,
Kaegpa Teopumn 1 MeToAMKM NpogeccMoHansHOro o6pasoBaHus ; coctasutens T. B. JlaBpswmnHa. - Kemeposo :

Ky3l'TY, 2019. - 33 c. - URL: http://library.kuzstu.ru/meto.php?n=9526. - TeKCT : HEMOCPEACTBEHHbI +

3N1EKTPOHHBIN.
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2. du3uka : MeToaMyeckue ykasaHusa K nabopatopHbim paboTam no usnke Ana cTygeHToB 1 Kypca
cneyunanbHocTn CrO 18.02.12 "TexHONOrMs aHaNMTUYECKOT0 KOHTPO/A XMMMNYECKNX COEAUHEHMIA" OUYHON (hopMbl
06y4yeHns / MuUHUCTEPCTBO Haykum u Bbicwero o6pasoBaHus Poccuiickoin degepaumn, Kysbacckuii
rocyflapCTBEHHbI TeXHUYeCKWid yHusepcuTeT um. T. ®. FopbauveBa, Kadegpa Teopuum M MeTOAUKMU
npogeccrnoHanbHOro obpasosaHus ; coctasutenun: T. B. JlaBpsiwmnHa, A. A. ManbwuH. - KemepoBo : Ky3l'TY,
2019. - 73 c. - URL: http://library.ku7.stu.ru/meto.php?u =5797 (gata o6paweHuns: 29.05.2021). - TekcT :
3M1EKTPOHHBIMN.

3. du3nka : MeToAgMUecKue Matepuansl Ans CTyAeHToB 1 Kypca cneuuansHocTtu CMO 18.02.12
"TexHONOrna aHaIUTUYECKOTr0 KOHTPOS XMMUYECKNX COeUHEHUIA" 04HON opMbl 06yYeHUs /| MUHUCTEPCTBO
Hayku U Bbicllero obpasoBaHus Poccuiickoit depepauun, Kysbacckuil rocyapCTBEHHbIA TeXHUYECKMI
yHuBepcuteT uMm. T. ®. opbauvesa, Kadegpa Teopuu u MeTOAMKU NpodeccuoHanbHOro obpasoBaHus ;
coctaguTtens T. B. JlappawwuHa. - KemepoBo : Kys3l'TyY, 2019. - 37 c. - URL:
http://library.ku7.stu.ru/meto.php?u=5474 (gata obpauwieHns: 29.05.2021). - TEKCT : 3NEKTPOHHbI.

4. ®u3nKa : METOAMYECKME YKa3aHUS K MPaKTUYECKMM 3aHATUAM U CaMOCTOSITe/IbHON paboTe Ans
cTyfneHToB 1 Kypca (cemecTp 2) cneumanbHocTeidr CMO 18.02.12 "TexHoNorusi aHaIMTUYECKOTro KOHTPONA
XUMUYECKNX COeJMHEHWNIA" OUYHOI hopMbl 06yUeHns / MUHUCTEPCTBO HayKM U Bbicllero o6pasoBaHus Poccuiickoi
depepaunm, Kysbacckuii rocyjapCTBeHHbI TexXHUYecKuii yHuBepeuteT um. T. @. FopbayeBa, Kageapa Teopun u
MeTOAMKMN NpotheccMoHanbHOro obpasoBaHus ; coctasuTens AL A ManblimH. - Kemeposo : Ky3l'TY, 2019. - 63 c.
- URL: http://library.kuzstu.ru/meto.php?n=5625 (garta obpalieHuns: 29.05.2021). - TeKCT : 3/IEKTPOHHbIN.

3.2.4 VIHTepHeT pecypchbl

1. EgmHaa konnekuma LiMpoBbix 06pasoBaTenbHbIX PECYPCOB [DNeKTPOHHLIA pecypc]. - Pexum gocTyna:
http://school-collectiou.edu.ru/, cBo60AHbIN. - 3arn. ¢ aKpaHa.

2. EauHoe OKHO focTyna K MH(OPMaLMOHHbIM pecypcam [3NeKTpoHHbIA pecypc]. - Pexxum goctyna:
http://wiudow.edu.ru/, cB060AHbIN. - 3ar/. ¢ 3KpaHa.

3. ®epgepanbHbIi LEHTP UH(OPMaLMOHHO-06pa3oBaTe/lbHbIX PecypcoB [DNeKTPOHHbIN pecypc]. - Pexum
poctyna: http://fcior.edu.ru/, cBO60AHbIN. - 3arf. ¢ 3KpaHa.

4. ®un3uka [INeKTPOHHbIA pecypc] : Hay4yHO-MeToauyecknin xypHan / N3gatensckuii gom «lepsoe
CeHTAbpA». - Pexum goctyna: https:/fi7.1september.ru/, cBO60AHbINA. - 3arn. ¢ akpaHa

4. OpraHusaumns camocToATeIbHOM paboTbl 06y4YaoLLNXCs

CamocTosATenbHas paboTta 06y4aroLLMXCA OCYLLECTBASETCA B 06bemMe, YCTAHOB/NEHHOM B pasfene 2
HacTosAWel NnporpaMmMbl AUCUMNANHBL (MOAyNs).

[ns camocToaTeNbHON paboThbl 06y4YaloLMXCa NPeayCMOTPEHbI CreLanbHble NOMeLLeHNs, OCHALLEHHbIe
KOMMbIOTEPHON TEXHUKOW C BO3MOXHOCTbI MOAKMIOYEHUA K MH(OPMaLVOHHO-TENEKOMMYHUKALMOHHOW CeTU
"NHTepHeT" ¢ obecneyeHneM AOCTyNa B 3/1eKTPOHHYI0 MH(hOPMaLMOHHO-06pa3oBaTe/ibHy0 cpedy KyslTY.

5. POHJA OLEHOYHbIX CpeacTB And npoeeAeHNA TEKYLLETr0 KOHTPOJIA, I'IpOME)KyTO'—IHOVI
atrTectaynmn o6yL|ar0|.|.|,|/|xcs=| no gncunninHe

5.1 MacnopT (hoHAa OLEHOUYHbIX CPEACTB

HaumeHoBaHue CogepxaHue (Tembl) pasgena Kopg Pe3ynbTaTbl, Heo6Xx0AWMble ANA (opmupoBaHus dopma TeKyl ero
Nepaspenos KOMMETEHLMN COOTBETCTBYHLWEN KOMNETEHL N KOHTpONS
AVCLUNANHDI pesynbTaTos,

Heob6Xxo0AMMbIX ANs
hopmMupoBaHus
COOTBETCTBYHO W el
KOMMEeTEHLNK
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Pazgen 1. PH3HKa M|
MEeTOOLl HAayIHOro
NO3HAHKSL

1.10u3uKa - GyHNaMeHTaNbHAd HayKa O IPHPOIE.
EcTecTBEHHO-HAYYHBHIH MeTOJ OO3HAHHSA, €ero
BO3MOXHOCTH H TpaHHIOb MPHMEHHMOCTH.
JKCIEepHMEHT H TEOPHSA B IpOIEecce HO3HAHHA
npuponel. MopgenupoBaHue QU3NUYECKHAX ABIEHHH U
porieccoB. Posb SKCIIepHMeHTa U TEOPHH B IPOILIECCe
D03HAHAS OpHpofe. OdH3ndecKasds BeNHIHHA.
TlorpemHOCTH H3MepeHHH (QHU3AIECKHX BENHUHH.
dr3udyecKHe 3aKOHB. [paHMNB NPHMEHHMOCTH
(u3MIecKUX 3aK0HOB. [ToHATHE 0 PHU3UIECKON KapTHHE
MHpa. 3HaueHHe QU3UKH IPH OCBOEHHH Ipodeccuit
CIIO

OK 01
OK 03,
OK 04,
OK 06

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B IIOIHKY/IETYPHOM MEpE;

0CO3HAHHEIE BEIGOp Oynymel mpodeccHr 1 BO3MOKHOCTEH
peanm3alii COGCTBEHHBIX KH3HEHHHX MIAHOB;
OTHOIIEeHHe K MpodecCHOHANbHOH NEATEeNbHOCTH Kak|
BO3MOXKHOCTH Y9YacTHA B pEMEHHH JIHYHHX,
0GIecTBEHHbIX, [OCYLAPCTBEHHbIX, 0OIMeHANOHANbHELX|
pobnem;

HaBEIKH COTPYNHHYECTBA CO CBEPCTHHKAMH, IETHMH
MIafiIero BO3pacTa, B3POCHBEIMH B 00pa3oBaTeNbHOMH,
00MecTBEeHHO [0JIE3HOH, y4eGHO-HCCIef0BaTeNbCKOH,
POEKTHOH M [PYrdX BHAAX MEATENbHOCTH;
TOJIEpAHTHOE CO3HAHWE U MOBE[EHHE B MONHKYIBTYPHOM
MHpE, TOTOBHOCTE M CIIOCOBHOCT BECTH [JHATIOr C [PYTHMA
MFOMBMHE, [OCTHATATh B HEM B3aMMOIIOHMMAHHS, HAXOTHTh
o6mpre Lend I COTPYSHHYATH [N HX TOCTHKEHHS,
CII0COGHOCTE MPOTHBOCTOSTH HIAEONOIHE KCTPEMH3MA,
HalHOHANH3Ma, KCEeHOGOoOHH, OHCKPHMHHALHE IO
COLMANBHBIM, PEJHTHO3HEIM, PACOBBIM, HAI[HOHAIbHEIM
NpA3HaKaM H [PYTHM HEraTHBHHIM COLHANbHEIM
SABJICHHSIM.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H IMPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cmocoGHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY IOHCKY METO[OB|
pelIeHns MPaKTHIeCKUX 3a/ad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNd AeATeNbHOCTH
1 COCTaBATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYIECTBNATh, KOHTPONHPOBaTh K KOPPEKTHPOBAThH
IesTeNbHOCTh; MCIOJNB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHXKEHHS [MOCTAaBIeHHBIX LeNell W peann3alnn
[JIAHOB [€ATENBHOCTH; BEIGHPATH YCIEIIHbE CTPATETHH B|
Pa3NHAIHBIX CHTYALX;

YMeHHe IpOIyKTHBHO OGIIATECS M B3aHMO[EHCTBOBATE B
[Ipoliecce COBMECTHOMH NeATeNbHOCTH, YIHTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(QQeKTHBHO
paspemraTe KOHQIHKTEL

TIpenmMeTHEIE:

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEPHMeHT; yMeHHZ o00pabaTelBaTh
pe3ynbTaTE M3MepeHHH, 00HApYXHBATH 3aBHCHMOCTD
MexIy QH3IMYEeCKHMHE BeJIHYHHAMH, OOBACHATH
[ONy9eHHEIE Pe3yNBTATEl H [EeNaTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3a1adn;
C(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABIEHHE B NPHpPOMNE W ONA OPHHATHS
[IPAaKTHYECKHX PellIeHnH B IOBCETHEBHON KI3HH;
C(OPMHPOBAHHOCTE IIPENCTABIEHUA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (QH3MIECKOH CYITHOCTH HaGMIONaeMBX BO
BceneHHOH dBNEeHHH; MOHMMaHHE DONH QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHON
[PAMOTHOCTH 9eNoBeKa [ PEeIIeHHd MPAaKTHIECKHX|
3amay;

cGOpPMHpPOBAHHOCTE YMEHHA HCCIENOBaTh M|
aHANM3ApPOBaTh pa3sHOOOpa3HEe PH3NIECKHe ABICHHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHITE CBIA3b
OCHOBHBIX KOCMHYECKHX 0GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

BlafleHHE OCHOBONOJNArawMHAMA (GH3NIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

BlafeHHe YMEHHSIMHE BBIIBHTATh THIOTE3Hl HA OCHOBE
3HAHHESA OCHOBOMONATrAKMHAX bH3AIECKHX|
3aKOHOMEPHOCTEH H 3aKOHOB, [IPOBEPATH HX
SKCIIEPHMEHTANBHBIME CpPelCcTBaMH, GOPMYNHPYS Lemb
HCCIIeOBaHMNS;

BJIaJieHre MeTOIaMH CaMOCTOATENBHOrO [IJIAHAPOBAHAS H|
npoBefeHns QH3NIECKHX SKCIEPHMEHTOB, ONUCAHAL H|
aHanu3a MOJNy4YeHHOH H3MepHTeNbHOH HHGOpMAalHuH,

OIpefeneHns [OCTOBePHOCTH II0JTyYeHHOI'0 pe3yneTaTa.

YCTHBII ompoc.
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1.2MaTeMaTHKa B Kypce GH3HKH: CKANdpHEE K
BEKTOPHBIE BETMYMHEL, 371EMEHTHI BEKTOPHO anrefpsl.

OK 02

JIMIHOCTHEIE:

[OTOBHOCTH H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCTIE
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycOemHOH OpodecCHOHANbHOX H
0GILIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHO K nesATenbHOCTH,
BllafleHHE HAaBEIKAMH [OJNYyYEeHAS HEeOoOXOZHMOH
nHEGOpPMAaNHE K3 CI0Baped pa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECH B Pa3NMYHBX HCTOUHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONyIaeMyE0 K3 Pa3iIHbIX ACTOYHHKOB.
TIpenmMeTHEIE:

COpPMHIPOBAHHOCTh COBCTBEHHOMH MO3MALUMK 10 OTHOLIECHHAIO
K Gu3ndecKold HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
HOHATHAAME, 3aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOM;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 ofmux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHCTBHE Bo BceneHHOH QH3MUIECKHX
33KOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;
chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATh OCNENCTBHS GBITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH POLECCAMH, C HO3HIHUE SKO0NOrHYeCcKOH
6e30MacHOCTH.

TIpoBepouras paboTa

Paznmen 2. MexaHHKa

2.1. IlpegMeT U 3afadd KJIACCHUECKOH MEXaHHKH.
KrHeMaTHYeCKAe XapaKTePHCTHKH MEXaHHYeCKOro
npuxeHnd. Ilepememenne. [lyTe. CKoOpoOCTb.
PaBHOMEpHOe MPAMONMHEAHOE [BHKEHHe. Y CKOpEeHHe.
PaBHONIEpEMEHHOE IPAMOIMHEAHOE BUKEHHE.

2.2. CBoGopHoe nanenune. [ BukeHne Tena, OPOIIEHHOr0
O[T YT7I0M K TOPH30HTY.

2.3. PaBHOMepHOE [BHKeHHe [0 OKPYXHOCTH.
TlocTymaTenbHOe U BpallaTeNbHOE IBAKEHHE TBEPHOro
Tena.

2.4. B3aumopeiicTeue Ten. [IpHHIMN CyNepHO3UINN
cun. MHEepuuanbHasg cucTeMa oTcdera. Cuna. Macca.
3akoHE MexaHHKH HporToHa. CHIEL B MeXaHHKe.
IBuxeHHe HeGECHEIX TeNl H HX HCKYCCTBEHHBIX
coyTHEKOB. SfBneHnd, HabGnopgaeMee B
HeHHepLHaNbHbIX CHCTEMAX OTCYeTa.

2.5. UMmoynec cHnbl. 3aK0H COXpaHEHHS HMIYJbCA.
PeakTHBHOE [IBHIKEHHE.

2.6. Pafora cunel. PaBoTa moTEHUHAANBHBIX CHII.
MomHocTe. JHeprud. KmHeTHdecKas SHeprud.
TMoTeHUHanbHad SHEPrud. 3aK0H COXpPAaHEHHST
MeXaHHYecKOH SHepruu. [IpEMeHEHHe 3aKO0HOB
COXpaHEeHHS.

2.7. PapHOBecHe MaTepHanbHOX TOYKH H TBEPHOrO
Tena. MoMeHT cunel. YCIIOBHE pPaBHOBECHS TBEPHOrO
Tena. JIBEHXeHHe XKHIKOCTeH H rasob. 3aKoH
COXpAHEHHS SHeprid B THHAMHUKE KHIKOCTH U rasa.
TpakTHdecKoe 3aHATHe 1. Pemenne 3amay Ha
KHHEMaTHKy IOCTYIATeNbHOrO [BAKEHAS TEN.
TpakTHueckoe 3aHATHe 2. PemeHne 3amay Ha
IHHAMHAKY DOCTYIATENBHOTO [BAKEHAL

TpakTHYecKoe 3aHATHE 3. PelleHne 3afad Ha 3aKOHEL
COXpAHEHHS B MEXaHHKE

OK 02,
OK 04,
OK 09

JIIIHOCTHBIE:

[OTOBHOCTB H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycHemHOH OpodecCcCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

HaBEIKH COTPYNHHYECTBA CO CBEPCTHHKAMH, IETHMH
MafIero BO3pacTa, B3POCHBEIME B 00pa30BaTeNbHOMH,
00MEecTBEeHHO [0JIEe3HOH, y4eGHO-HCCIef0BaTeNbCKOH,
POEKTHOH M [PYrdX BHAAX MEATENbHOCTH.
MerTampenMeTHbIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAMOHHO-I03HABATENbHO K neATeNnbHOCTH,
BlafleHHe HaBEIKAMH [ONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHE K3 CI0Bapeld pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONYIaeMyE0 K3 Pa3HIHEIX ACTOYHHKOB;
yMeHHe IpOIyKTHBHO OGIIATECS M B3AHMO[EHCTBOBATE B
[IpoLiecce COBMECTHOMH NeATeNbHOCTH, YIHTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(QQeKTHBHO
paspemraTe KOHQIHKTEL

YMeHHe HCIO0Nb30BaTh CPEACTBAa HHPOPMALMOHHBIX K
KOMMYHHKAIHOHHEIX TexHonmoruii (manee - UKT) B
peleHMH KOTHHTHBHBX, KOMMYHHKaTHBHBIX H|
OpraHM3alAOHHEX 3afad C coOnofeHneM TpeGoBaHMH
SPrOHOMHKH, TEXHHKH 0e30HacHOCTH, THTHEHEH,
pecypcocGepezKeHns, IPABOBBIX M 3THIECKAX HOPM, HOPM
nHGOPMALFOHHOH 0e30IaCHOCTH.

TIpenmMeTHEIE:

CopMIPOBAHHOCTH COBCTBEHHOH MO3AIUMH 10 OTHOMIEHHAIO
K Qu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BlafleHHE OCHOBONOJNArawMHAMA (GH3NIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

C(OPMHEPOBAHHOCTE IIPENCTABIEHUHA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (H3MIECKOH CYITHOCTH HaGMIOIaeMBX BO
BceneHHOH dBNeHHH; MOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHON
[PAMOTHOCTH YeNoBeKa [/ PEeIIeHHd NPAaKTHIECKHX|
3amay;

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEpHMeHT; yMeHHA o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HApYXHBATH 3aBHCHMOCTB
Mex[Iy OQH3IMYECKHMHE BeIHYHHAMH, OOBACHATH
[ONTydeHHEIE Pe3y/bTaThl H MeflaTh BBIBOJEL;
CHOpPMHEPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHAd o MeHcTBHE Bo BceneHHOH QH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;
chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
aHANH3EPOBATE U OLEHHBATh LOCNENCTBHS GBITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OH3MIECKIMH IPOLECCAMH, C IHO3HUILHUEA SKO0NOrHYECcKOH
6e30MacHOCTH.

YCTHEIA 1 THECBMEHHELA
ompoc.

TIpakTHIecKHe paGoTe
TpoBepounas paboTa.
CaMOCTOATENbHEE
paBoTEL.
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Pazgen 3. OcHOBBI|
MOJTEKYISIpPHOH
GbH3IHKH "
TEPMOTHHAMHKH

3.1. TIpenMeT U 3afadyy MONEKYIAPHO-KHHETHUYECKOH
TEeopuH (MKT) a4 TEpMOLHHAMHUKH.
OKcoepHMeHTanbHBe [JoKa3zaTenscTBa MKT.
AGconioTHas TeMmIepaTypa KakK Mepa cpefHel
KHHETHIECKOH SHEPIHH TEITOBOr0 MBHKEHMS YacTHI]
BemecTBa. Moens HeanbHOro rasa. CBI3b MEXIY
naBNeHHEM H cpefHel KHHETHYECKOH sHepruei
[OCTYIIATENbHOr0 TEIJIOBOr0 [BHXKEHHA MONEKYT
eanbHOro rasa.

3.2. Ypaeuenue Menpeneesa-Knanefipora. I'azoBele
3aKOHBL. BHYTpeHHAS SHEpPrus HIeanbHOro rasa.
PaGoTa mpu M3MeHEHHH 00beMa HOEanbHOTO rasa.
3aKOHBl TepMONMHAMHUKHA. OCHOBEL TEPMOJMHAMHKH.
PaGoTa ® Temnmomepefada Kak CIOCOGH H3MEHEHHS
BHYTpEHHE! SHeprun. YpaBHeHHe TelnoBoro Gamamca.
Tlleppoe H BTOpPOe Hadana TEPMOJHHAMHKH.
AnmaBaTuei mporecc. KIII TemnoBoro mBHraTend.
1Tukn KapHo.

3.3. ArperaTHble cOCTOfHHA BemecTsa. ®a3oBEe
nepexofel. I[IpeoGpa3zoBaHne SHePrHH B (a30BEIX
nepexopnax. CTpoeHHe razooGpa3HBIX, KHAOKHX H
TBepAblX Tel. CBoicTBa xKuAKocTel. McnapeHne u
KoHfeHcannda. Knmenmme. HackmeHHBHE ®
HeHACHIeHHble Maphl. AGCOMIOTHAS M OTHOCHTENBHASL
BJIaKHOCTH Bo3MyXa. [IcmxpoMeTp, rarpomerp. Todka
pockl. Mofiens CTpoeHns TBEPMBIX Tenl. MexaHndecKne
CBOFCTBA TBEP[EIX TEl.
TIpaKTHYECKOE 3aHATHE
MOJIeKyIpHOH GU3HKe.
IlpakTHdecKoe 3aHATHe 5. Pemenne 3agad mo
TEepMOIHHAMHKE.

4. PemeHne 3agadv o0

OK 01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpaKTHIecKHe paGoTs
TIpoBepouHas paboTa.
CaMOCTOATENbHEE
paBoThL.
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Pazgen
OIeKTPOTHHAMHKA

4.

4.1. TlpemMeT H 3afaydd 37MeKTPONHHAMHKH.
OneKTpHueckoe B3amMofmeldcTBhe. 3akoH KynoHa.
3aKOH COXpaHeHHS 51eKTPHIeCKOro 3apsafa.

4.2. OneKTpHYecKoe [OJe, €ero CHIOBAf
XapaKTepHCTHKA. [IpHHIHAI CYNepHO3HIHH MOTeH.
PaGoTa CH 37€KTPOCTATHIECKOro Hond. [loTeHIman.
PasmocTe mnmoTeHHnEanoB. CBA3b MeXLY
HanpaXKeHHOCThI0O M pPA3HOCTBIO IIOTEHIIHANOB
9J1eKTPOCTAaTHIECKOr0 0N,

4.3. IIH3NeKTPHKH B 3MEKTPHUYECKOM IMOJe.
Tondpr3anusd [H3JIEKTPHKOB. [IDOBOTHHKH B
N1eKTprIecKoM mone. KoHTEHCATODPHl, HX BH[IEL,
crmocoGbl coefHHEHHA. JHEPrusd 3apAXKeHHOro
KOHIEHCATOpa. JHEprus SJIeKTPHIECKOro Momd.

4.4. TlocTOSHHEIA 3/1eKTPHUECKHN TOK. 3aKOHEL
HOCTOAHHOTIO TOKa. YCNOBHA H HEHCTBHA
3J1EKTPHYECKOro ToKa. CHyla TOKa M IUIOTHOCTH TOKA.
3akoH Oma g ydacTKa LelH. 3NeKTpHYecKoe
CONpPOTHBIEHHE. CBepXIpPOBOTHMOCTH.
3neKTpofBHKYasd CAa HCTOYHHUKA ToKa. 3akoH Oma
1715 MOJHOM Henu. BEAE COeNHHEHHS MPOBOSHHUKOB.
3akoH [Ixoynsa - Jlenma. Pa6ora @ MOMHOCTH
3JIEKTPHYECKOr0 TOKa. 37eKTPHYECKHH TOK B
pasnu4HbX cpepax. [Tnasma. 3nekrponns. OCHOBHEIE
HOCHTENH TOKa B pas3/lMdHEIX cpefax. CoGcTBeHHAsS
HPpOBONHEMOCTH HONYyNIPOBOMHHKOB.
MMonynpoBOOHHEKOBEE HOPHGOPE.

4.5. MaranTHOe Hone. BekTop HEAYKIIMHA MAarHATHOLO
mond. [IpHHIOAN CYMepHo3MUHH MarHWTHEIX HOJed.
MarauTHOe [ole OPOBONHHKA C TOKOM. [JleficTBue
MarHATHOrO [0S HAa OPSMONHHEHHEIA IPOBONHAK C
TOKOM. 3aKoH AMmepa. BaaumopericTie TokoB. PaGoTa
10 IepeMEIIEHNE0 IPOBOJHAKA C TOKOM B MarHATHOM
mone. JelicTBAe MarHATHOIO MOMNS Ha [BHKYMHAACT
3apan. Cuna JlopeHIa. YCKOPHUTENH 3apaXeHHHX
JACTHIIL.

4.6. NleiicTBHe MarHMTHOIO MOJNA Ha ABHXKYIMHHACH
3apan. Cuna JlopeHIa. YCKOPHUTENH 3apaXeHHHX
JaCTHIL.

Macc-cnekTporpad.

4.7. TloToK BEKTOpa MarHMTHON HHOVKIHH. HBleHHE
5NeKTPOMarHUTHO R HHEOYKLHH. 3aK0H
3JIeKTPOMarHuTHOR HHEAYKHHH. 3[0C HHOIYKUHH B
IBUKYIMEXCA IpoBonHUKax. [TpaBuno Jledna. fpnenne
caMOMHAYKIMA. MHIYKTABHOCTE. MarHATHEIE CBOHCTBA
BEIeCTBa. JHEPTHA MarHATHOrO IO,

OK 01,
OK 02,
OK 03

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

0CO3HAHHEIE BEIGOp Oynymelt mpodeccHr 1 BO3MOKHOCTEH
peanm3alii COGCTBEHHBIX KH3HEHHHX MIAHOB;
OTHOIIEHHe K MpodecCHOHANbHOH NeATEeNbHOCTH Kak|
BO3MOXKHOCTH Y9YacTHA B pEMEHHH JIHYHEHX,
0GIeCcTBEeHHbIX, [OCYLAPCTBEHHBIX, 0OIMeHANOHaNbHELX|
pobnem.

MerTampenMeTHbIE:

BlafeHHe HABEIKAMH [I03HaBAaTeNbHOH, ydeGHO-
HCCNeNoBaTeNbCKOH H NPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMHE pa3pelleHHs HOpoGineM; cmocoGHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY [OHCKY METO[OB|
pelIeHns MPaKTHIeCKUX 3a/jad, IPAMEHEHHNIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
nHQOPMAMOHHO-I03HABATENbHOK neATenbHOCTH,
BlafleHHe HaBEIKAMH [OJNYyYEeHAS HEOoOXOZHMOH
nHEGOpPMAaNHE K3 CI0Baped pa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECH B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONyIaeMyE0 I3 Pa3HIHbIX ACTOYHHKOB;
YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNn AeATeNbHOCTH
1 COCTaBNATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYIECTBNATh, KOHTPONHPOBaTh K KOPPEKTHPOBAThH
IesTeNbHOCTh; MCIONB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHAKEHHS [MOCTAaBIeHHBIX LeNell W peann3alnn
[JIAHOB [€ATENBHOCTH; BEIGHPATH YCIEIIHbE CTPATETHH B|
Pa3NAYHBIX CHTYALAX.

TIpenmMeTHEIE:

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTEH H3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTD
Mex[Iy QH3IMYEeCKHMHE BeJIHYHHAMH, OOBACHATH
[ONy9eHHEIE Pe3yNBTATEl H [EeNaTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PelIaTh QH3NIECKHe 3aIadn;
C(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABIEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHAX PellIeHnH B IOBCETHEBHON KI3HH;
cOpPMHpPOBAHHOCTE YMEHHA MCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

CopMHIPOBAHHOCTh COBCTBEHHOMH MO3ALUMH 10 OTHOLIECHHAIO
K Gu3ndecKod HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (GH3NIECKHMH,
[OHATAAME, 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH;
YBEpEHHOE M0JIb30BaHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANM3EPOBATE U OLEHHBATh LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH POLECCAMH, C IHO3HUILHUEA 9KONOrHYeCcKOH
6e30IIaCHOCTH;

COPMHEPOBAHHOCTE IIPENCTABIEHUA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (H3MIECKOH CYITHOCTH HaGMIOLaeMBX BO
BceneHHOH dBNeHHH; MOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHON
[PAMOTHOCTH 9eNoBeKa [/ PEeIIeHHd MPAaKTHIECKHX|
3amay;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 ofmux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHdd o eHCTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlaleHHe YMEHHSIMHE BBIIBHCATh THIOTE3Hl HA OCHOBE
3HAHHOSA OCHOBOMONATAKMHAX bH3AIECKHX|
3aKOHOMEPHOCTEH H 3aKOHOB, [IPOBEPATH HX
SKCIIEPHMEHTANBHBIME CPelCcTBaMH, GOPMYNHPYS Lemb
HCCIIeIOBAHMNS;

BJIaJieHre MeTOIaMH CAaMOCTOATENBHOrO [IJIAHAPOBAHAS H|
npoBefeHns QH3NIECKIX SKCIEPHMEHTOB, ONHUCAHAS H|
aHanu3a MOJNy4YeHHOH H3MepHTeNbHOH HHGOpMAaluH,

OIpeneneHns NOCTOBePHOCTH IOy YeHHOI'0 pe3ynpTaTa

YCTHEIA 1 IHECBMEHHBLIA
ompoc.
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Pazgen 5.
Kore6aHust M BOJIHBI

5.1 MexaHn4yeckne KoneGaHuA. YIPYrHe BOJHEL.
KoneGarenbHoe [BHxeHHe. [apMoOHHYecKHe
koneGannd. CBoGOogHBE H BHHYX[EHHEE
MexaHRYecKre KoneGanus. [IpeBpalerne sHEPruy IpH
KoneGaTenbHOM [BHXKEHHH. IlomepedHEE H
[IPOO/IBHEIE BOJHEL XapaKTepPHCTHKH BONHEL CBOHCTBA
MeXaHHIeCKHX BONH. 3BYKOBBIE BONHEL YJBTPa3BYK H
ero IprMeHeHne.

5.2. 3nekTpomarauTHEEe KoneGauus. KoneGaTenbHE
KOHTYp. CBoGOmHBEE H BHHYXKIEHHEBE
5IeKTPOMArHUTHEE KoneGaHud. [IpeBpaimeHune
SHepruu B KonmeGaTelbHOM KOHTYpe. 3aTyxaloline
3JeKTpOMarHuTHEE KoneGaHmda. [eHepaTop
He3aTyXakoIHX 3JeKTPOMArHATHEIX KoneGaHMH.
TlepeMeHHBEIH TOK. AKTHBHOE, E€MKOCTHOE H
HHIYKTABHOE CONPOTHBIEHHA IEPEMEHHOr0 TOKa.
PaGoTa W MOIHOCTh TOKa. ['e€HepaTOpH TOKa.
TpancdopmaTophsl. IlonydeHHe, mepefada H
pacrhpefieNieHne S1eKTPO3HEeprHi.
5.3 Buxpesoe 31eKTpPHUYECKOE
none. S7MeKTPOMAarHUTHOE MONEe KaK OCOGHIH BHI
MaTepHH. 3NeKTPOMarHUTHEE BONHEL, HX CBOHCTBA.
OTKpBITELE KoneOaTenbHBIE KOHTYp. U3o06pereHue
panuo A. C. ITonoBeiM. Jlrana3oHEl 3/1eKTPOMArHHTHBIX
H3Ny9eHHH W HMX IPaKTHYeCKOoe NPHMEHEHHE.
TIpHHIANEL PATHOCBA3H U TeNIEBHICHI.
TpakTrdecKoe 3aHATHe 6. Pemenne 3amay Ha
oIpefeneHre NapaMeTpoB rapMOHHYECKHX KoneGaHni
MeXaHHIeCKOH CHCTEMBL.

TpakTHueckoe 3aHATHe 7. PemeHne 3amay Ha
oIpeeneHne XapaKTePACTHK BOJTHOBOIO IIPOLIECCA.
TpakTnueckoe 3aHATHe 8. PemeHne 3amady Ha
ncclefoBaHNe BIAAHMA KOHNEHCATOpPa M KATYMIKH
HHIYKTHBHOCTH B LIENH IePEMEHHOr0 TOKA.
JlaGopaTopHas paGora 1. Pacuer morpemsocTei
PpEe3yNbTaTOB H3MEpEeHHs.

JlaGopaTopHas paGora 2. OupefeneHue yCKOPEHHSA
CHJIEL TSKECTH C IOMOIIBI0 MaTeMAaTHYEeCKOro
MasATHHAKA.

JlaGopatopHas paota 3. MccrenoBaHHe 3aTyXawoNInX
3J1eKTPOMarHATHBIX KosleGaHnH.

JlaGopaTopHas pabota 4. OmpefeneHde yOenbHOTO
COLPOTHBIIEHMS IPOBOHAKA.

NlaGopaTopHas pabGoTa 5. Oupenenenue
COLPOTHBIEHAA METOJOM aMIepMeTpa-BoIbTMETpA.
JlaGopaTopHas paGora 6. U3ydeHne TeMmepaTypHOR
3aBACHMOCTH COIPOTHBIEHASA METAIIOB.
NlaGopaTopHas pabGoTa 7. Oupenenenue
HHIYKTHBHOCTH KATYIIKH.

OK 01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .
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Pazgen 6. OnrHKa

6.1 TeoMmeTpruecKas oONTHKa. IIpsAMonuHedHOe
pacopocTpaHeHHEe CBeTa B ONHOPONHOH cpefe.
CKOpOCTE PacIpoCTPAHEHH CBETA. 3aKOHBI OTPAKEHH
H [IpenoMIEHHS cBeTa. [loNHOe BHYyTpeHHEe
orpazxenne. JIMH3EL [71a3 KaK ONTHYECKAs CHCTEMA.
OnTryecKne MprGOPEL.

6.2. BonHoBHE cBOHcTBa cBeTa. [IpHHIHD
OTHOCHTENBHOCTH JHHMTeHA. UHTepdepeHIud cBeTa.
KoreperTHocTe. Mcnone3opanne HHTepdepeHIHHA B
Hayke W TexHHKe. ludparund ceeta. JudpakinonHas
pemerka. [longpu3anumd cBeTa. [lONAPOHMEL.
Iucoepcus ceeTa. MHBAapHAHTHOCTH MOIYNS CKOPOCTH
cBeTa B BakKyyMe. IIpOCTpaHCTBO H BpeMs B
CIIeLHaNbHOR TEOPHH OTHOCHTENBHOCTH.
TpakTHdecKoe 3aHATHe 9. Pemenne 3agay Ha
[OCTpoeHre n300pazkeHns B TOHKOH JIHH3E.
IIpakTHueckoe 3aHATHE 10. PemeHue 3apmav Ha
BOJIHOBYIO OITHKY.
TIpaKTHYECKOE 3aHATHE
anemeHTsl CTO.

11. PemeHne 3amay Ha|

JlaGopaTtopHas paboTa 8. OmpepeneHue moKasaTens
[IpeIOMTIEHAS CTEKNTa HHTEPQEPEHIHOHHEIM METOIOM.
JlaGopaTopHas paBora 9. OnpepeneHue mapaMeTpoB
nudpaKIMOHHOM pEMeTKH

OK 02,
OK 04

JIMIHOCTHEIE:

[OTOBHOCTH H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCTIE
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

HaBEIKH COTPYNHHYECTBA CO CBEPCTHHKAMH, IETHMH
MIafiIero BO3pacTa, B3POCHBEIMH B 00pa30BaTeNbHOMH,
00MecTBEHHO [0JIEe3HOH, y4eGHO-HCCIef0BaTeNbCKOH,
POEKTHOH M [PYrdX BHAAX MEATENbHOCTH.
MerampenMeTHBIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOH
HHPOPMAIMOHHO-I03HABATENbHOK neATenbHOCTH,
BllafleHHE HAaBEIKAMH [OJNYyYEeHAS HEeOoOXOZHMOH
nHEGOpPMaNHE K3 CI0Bapeld pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH OLEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONYIaeMyE0 K3 Pa3HIHbIX ACTOYHHKOB;
YMeHHe IpOIyKTHBHO OGIIATECS M B3aHMO[EHCTBOBATE B
[Ipoliecce COBMECTHOMH NeATeNbHOCTH, YIHTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(QQeKTHBHO
paspemaTe KOHQIHKTEL

TIpenmMeTHEIE:

CopPMIPOBAHHOCTh COBCTBEHHOH MO3ALUMAK 10 OTHOLIEHHAIO
K Qu3ndecKod HHGOpMAlWH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOM;

COPMHEPOBAHHOCTE IIPENCTABIEHUHA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (QH3MIECKOH CYITHOCTH HaGMIOLaeMBX BO
BceneHHOH dBNeHHH; NMOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHK Kpyroszopa X GYHKIHOHANBHOH
[PAMOTHOCTH YeNoBeKa [/ PEeIIeHHd MPAaKTHIECKHX|
3amay;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(U3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
[OHATAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH [POLECCAMH, C IHO3HIHUEA SKO0NOrHYECcKOH

6e30MacHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .
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Pazgen 7.
KeanToBasi ¢pu3uka.
PHU3MKa aToMa H
aToOMHOr 0 Apa

7.1. TlpenmeT 1 3aa4yy KBAHTOBOH GHU3UKH. BHemHHIH
doToanerTpuueckuit 3ddexT. Temnopoe H3NyUeHHE.
PacopeneneHne SHeprid B CIOeKTpe aGCONIOTHO
uepHOro Tena. KpanTopad runoresa [Tnadka.OneITer A,
I'. CroneroBa, 3aKoHE BHemHero ¢ortosdderTa.
YpaBHeHHe A. OHHMmTelHa [1d4 BHEIIHErO
dorosbderra. BHyTpeHHHE doTosdberT. Tunsl
boTo3MIEMEHTOB.

7.2. ®oroH. Mopnenu cTpoerns atoMma. OnosiTe I1. H.
TleGenera u C. WM. Baeunosa. ['mnotesza JI. e Bpoiing o
BOJIHOBBIX CBOHCTBAaX MHKPOYAcCTHIL. KopmyckynspHo-
BOJNHOBON nOyanusM. [Judbpaknusd 371eKTPOHOB.
Ilapnenne ceeTa. COOTHOIIEHHE HEONpPENENeHHOCTEH
Teiizenbepra.06bacHeHHe JNHHEHYATOr0 COEKTPa
aToMa BO[OpOfa Ha OCHOBE KBAHTOBHIX HOCTynaToB H.
Bopa. CHOHTaHHOE H BBHHYXJEHHOE H3NydeHHe
sHEpruf. JIasepeL

7.3. CocTaB U CTpoeHHe aTOMHOro fnpa. Y3o0TomeL.
fAneprele cunsl. ledeKT MacCEl 1 9HEPrHs CBA3M AMpa.
7.4. EcTecTBeHHas pafHOAKTHBHOCTH. 3aKOH
PanMOAKTHBHOIO pacrnana. fnepHEe peakind, peakni
IeNeHns I CHHTE3a.

7.5. CoocoGel HaBGnoAeHHS H pPErucTpaldn
3apsKEeHHBIX JacThl. L[enHas peakuns AeneHns Afep.
fnepHad 3HepreTHra. TepMOSA[epHBIA CHHTE3.
TlonydeHHe pafHOaKTHBHEIX H30TONOB H HX
npuMeHeHHe. bHonormueckoe [OelcTBHe
pPanMOaKTHBHEIX H3NydeHHH. 3neMeHTapHbe YaCTHIEL.
YckopuTenn 37MeMEeHTapHEX 9acTHI.
DyHIaMeHTaNBHEIE B3aHMOMIEHCTBHS I CHIIEL. KBapKH.
IIpakTHdeckoe 3aHdATHEe 12. PemeHHe 3apgad Ha
pacopefeneHre SHEPTHH B CIEKTPe H3NyYeHHT
aGCOMIOTHO YEPHOTO Tenla.

IIpakTH4YecKoe 3aHdATHe 13. PemeHne 3apmad Ha
BOJTHOBBIE CBOACTBA MHKPOYACTHII.

TpakTHdecKkoe 3aHATHe 14.Permenne safayd Ha cocTap
I CTpOEHHe ATOMHOTO Apa.

IIpakTH4YecKoe 3aHdATHe 15. PemeHne 3apmad Ha
CIIEKTPBl H3/yYeHHS aTOMa BOIOPONA.
IIpakTH4YecKoe 3aHdaTHe 16. PemeHne 3apmad Ha
ompefeneHre  XapaKTEPHCTHK HOHH3HPYOMHAX
H3MyIeHHH.

JlaGopatopHad pafota 10. Oupenenenue paGoTh
BBIXO[IA 37IEKTPOHA M3 BEIEeCTBa (BEPTYanbHAL).
JlaGopaTopHas paGora 11. IIpoBepka 3aK0OHOB
BHeNHero ¢porosdderTa.

OKO01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .

1591311995

18




Pazgen 8. Crpoenue(8.1 [IpuMeHIMOCT 3aK0HOB QH3UKK A 06biacHerHss|OK 09, JIMIHOCTHEIE: YcTHBI onpoc

BcenenHoit IPHPOIEL KOCMHYECKHX 06BeKToB. Connednas cucteMa.[OK 08 chopMHpPOBAHHOCTh OCHOB CaMOpa3BHTHA H
3Be3MEl B ICTOYHNUKH MX 3HEPTHE CaMOBOCIHTAHHS B COOTBETCTBHM C 00IIeYe/0BEeYECKIMH|
8.2. TamakTHka. I[IpocTpaHCTBEHHO-BpPEMEHHEIE LEHHOCTAME M H[ealaMH IPaxIaHCKOro o6IecTBa;
MacruTaber HaGnrogaeMoii Beenernnoi. TeMHasd MaTepus FOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTENBHOMH,
1 TeMHAs SHEPrHs. TBOPYECKOH M OTBETCTBEHHOH MNESATENbHOCTH;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerTanpenMeTHbIE:

YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNn AeATeNbHOCTH
i COCTaBNATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYIECTBNATh, KOHTPONHPOBATh K KOPPEKTHPOBAThH
IesATeNbHOCTh; MCIONB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHXKEHHS [MOCTAaBIeHHBIX LeNell W peann3alnn
[JIAHOB [eATENBHOCTH; BEIGHPATh YCIEIIHbE CTPATETHH B|
Pa3NHAIHBIX CHTYALX;

BlaNeHre HaBHIKAMH [I03HABAaTENbHON peQIeKCHH Kak|
0CO3HAHHS COBEpIIAEMbIX AEHCTBHH M MBICIHATENbHBIX|
[IPOLIECCOB, HX PE3Y/bTATOB M OCHOBAHMUH, IPAHMIL] CBOEr0
3HAHUS M He3HAHMS, HOBHIX IIO3HABATENBHEIX 3alad H
CpeJCTB HX NOCTIZKEHA;

YMeHHe HCIO0Nb30BaTh CPENCTBa MHPOPMALHOHHBIX H
KOMMYHHKAIHOHHEIX TexHonmoruii (manee - UKT) B
pelleHAH KOTHHTHBHBX, KOMMYHHKaTHBHBIX H|
OpraHM3alUOHHEX 3afad ¢ coOnofeHreM TpeGoBaHMH
SPrOHOMHKH, TEXHHKHM 0e30HacHOCTH, THTHEHEHL,
pecypcocGepezeHns, IPABOBBIX B 3THIECKAX HOPM, HOPM
nHGOPMALFOHHOH 0e30aCHOCTH.

TIpenmMeTHEIE:

copMIPOBAHHOCTh COBCTBEHHOMH MO3ALUMK 10 OTHOLIEHHAIO
K Gu3ndeckold HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cGOpMHpPOBAHHOCTE YMEHHA MHCCIENOBaTbh M|
aHANM3APOBaTh pa3sHOOOpa3HEe QH3NIECKHe ABJICHHUS H
CBOCTBA 0GBEKTOB, O0BACHATH HPHHIMUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBA3b
OCHOBHBIX KOCMHYECKHX 0GBEKTOB C reo(QH3MIECKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATh LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(M3MIECKIMH [POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH,
6e30IIaCHOCTH;

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEPHMeHT; yMeHHZ o0pabaTeBaTh
pe3ynbTaTE M3MepeHHH, 00HApYXHBATH 3aBHCHMOCTD
MexIy QH3IMYEeCKHMHE BeJIHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNbTaThl H [efaTh BBIBOJBL

5.2 TunmoBbIe KOHTPOJIbHBIE 3a/JaHUs WIH HHbIE MaTepHuasIbl

5.2.1 OuneHouHbIE CPEACTBA IPH TEKYIIEM KOHTPOJIE

TeKyUIHi KOHTPOJbL 0 JUCHUINKHE OyOeT 3aKNoYaThCs B YCTHOM M ITHCBMEHHOM OIpOCe IO TeMaM
OUCHUIIIMHEL, IPOBEpKe MIPAaKTHIECKHX U CAaMOCTOSTeNNBHEX PaboT, OTUETOB 0 NTaboOpaTOPHEIM padoTaM.

IIpuMepHasa TeMaTHKa KOHTPOJILHBLIX BOMPOCOB

[Tepememernne. [IyTs. CKOPOCTE.

CrofomHoe mageHue.

[TocTynaTenbHOE U BpalllaTeIbHOE IBUKEHNE TBEPIOTO TENa.

BzaumopeticTeue Ten. [IpUHINI CYIEPIO3UIMH CHJ. 3aKOHB MeXaHUKH HEBIOTOHA

Cumna. Macca. Cunel B MeXxaHHUKe.

HMMmynsc cUnbl. 3aKOH COXpaHEeHHS UMIyIbca. PeakKTUBHOE ABIUKEHHE.

Pa6ora cunsl. MOITHOCTH. 3aKOH COXpaHEHMs] MEXaHUYEeCKON HEPTHH.

PafoTa moTeHIMaNbHBX CHJl. DHeprusa. KuHeTudeckas sHeprus. [IoTeHIInambHas sHeprus. [IpuMeHeHne
3aK0HOB COXpaHEeHUSs.

PaBHOBecHe MaTepHanbHON TOYKH U TBEPHOTO Tena. [|BUXKeHHe XKUJKOCTEN U ra30B.

MoMeHT CHTIEL. YCII0BHE PaBHOBECHS TBEPAOTO Tefla. 3aKOH COXpaHEeHHUs SHEPTUHU B AUHAMUKE XKUIKOCTH U

rasa.
CBs13p MeX[y aBlIeHHEM U CpefHeld KHHETAYECKOW SHEPrHuel IOCTYIaTeIbHOTO TEIJI0BOTO NBUXKEHUSI

MOJIEKYTl AJleaIbHOT O T'a3a.

PafoTa npu u3MeHeHUN 00beMa HOSaTbHOTO rasa. 3aKOHH TepMoguHaMuKH. OCHOBE TepMOOUHAMUKH.

[TpeofpazoBanue sHepPTHH B Pa30BHX Imepexomax. CTpoeHHe ra3o00pas3HEX, KUOKUX ¥ TBEPIHX Tell.
CpolicTBa xkKupgKocTed. UcniapeHne U KoHOeHcanus. Kunenue.

JNeKTprAYeCKOoe B3auMofelcTBre. 3aKoH KynoHa. 3aK0H COXpaHeHHUs 371eKTPHYeCcKOro 3apsfa.

PafoTa cHJ 91eKTPOCTAaTHYECKOTO IOoJg. [loTeHnuman. Pa3sHoCTh MOTeHIHanoB. CBA3b MeXOy
HaNpsSKeHHOCTHI0 M Pa3HOCTHIO IOTEHIHMANOB 3NeKTPOCTaTHUYECKOT 0 IIOJIS.

[Tonsipu3anus OA3NEKTPUKOB. JHEPTHS 3apsAXKeHHOT0 KOHIeHCaTopa. JHEPTHs 3JIEKTPHYECKOT0 MOJIS.

YcnoBrs ¥ melCTBUS 371eKTPUYECKOro ToKa. CHla TOKa M IJIOTHOCTE TOKa. 3akKoH OMa IS yJacTKa Ielln.
JNeKTPHAYECKOE CONPOTHBIIEHHE.

PafoTa ¥ MOITHOCTE 37IEKTPHUECKOTO TOKA. DNEKTPHUECKHI TOK B PA3NHYHBIX cpefdax. MarHUTHOE Tole
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TIPOBOJHHUKA C TOKOM. [leliCTBHE MarHUTHOTO TIONA Ha MPAMONHHEHHBIH MPOBOSHUK C TOKOM. 3aKOH AMIepa.
B3amMo[elicTBEE TOKOB. PafoTa 0 IepeMellleHHIo MPOBOTHHKA C TOKOM B MAarHHTHOM IIOJIe.

YcropuTenu 3apsKeHHHX YacTuIl. Macc-cnekTporpad.

[ToToOK BeKTOpa MarHUTHOM MHAYVKIMH. JJC MHOYKIMHM B OBHUXKYIIAXCS IPOBOOHHKaX. UHIYKTABHOCTS.
MarsuTHBIE CBOHCTBA BEIleCTBa. JHEPTHUS MarHUTHOTO TIOJIS.

KoneGaHus ® BOMHHL.

TapMoHHYecKHe KoneOaHus.

[TpeBpallleHe SHEPTHH IPH KoMeDaTeNbHOM IBHKEHUH.

XapaKTepHUCTHKH, CBOMCTBA MEXaHUYECKHUX BOJIH.

DNeKTpOMarHuTHHE Konebanus. CBOOOMHEE U BREHYXKISHHBIE 971eKTPOMArHHTHEIEe KoneOaHus.

[TpeBpallleHie SHEPTHH B KOJIeOaTeTbHOM KOHTYpE.

[TepeMeHHEII TOK.

PafoTa # MOIITHOCTh TOKA.

TpanchopMaTopHL.

JNeKTpOMarHuTHHEE BOIHEL X UX CBOKWCTRA.

OnTrKa. 3aK0H OTpaXKeHHUs U IIPeJIOMIIEHHS CBeTa. [I0HOe BHYTPEHHEE OTpakeHHe.

Hntepdepenius creta. Judpakmus ceeta. [lonsgpuzanud ceeTa. [IuCIepCUs cBeTa.

KBanTtoBas runote3a KpanTa. Baeninunii GotosnekTpuieckuii 3pdexT.

®otom. Mopenu cTpoeHus aToMa. KBaHTOBEIE ITOCTyNaTH bopa.

Jlazepsl.

CocraB ¥ cTpoeHHe aTOMHOT0 siapa. EcTecTBeHHas pagi0aKTHBHOCTE. LlenmHas peakus qeNneHus Saep.

KpuTepun olleHHBaHUS:

- 90-100 OanmoB - IpH TPaBUABHOM X IIOJTHOM OTBETe Ha [IBa BOIPOCA;
- 80-89 fanmoB - mpu IpPaBUILHOM M IOJHOM OTBETe Ha OJWH M3 BOIPOCOB W HEIONHOM OTBETE Ha

BTOPOH;

- 60-79 6annoB - Ipu IPaBUIILHOM OTBETE Ha ONMH M3 BOIPOCOB MITH YaCTHYHOM OTBETe Ha 00a BOIPOCa;

- 0-59 GannoB - Mp¥ YaCTHYHOM OTBETE TONBKO Ha OOWH U3 BOMPOCOB, IPH OTCYTCTBHH ITPABHIBHEIX
OTBETOB Ha BOIIPOCHL.

[lIkana onleHWBaHUS
KonmuuecTBo Oanmos 0-59 60-79 80-89 90-100

[llkana oeHWBaHAS HeynOBHeTBOpI/ITeHLHO Yoosn €TBOPHUTEJIEHO XOpOH.IO OtnugnO

IIpoBepouHasn padora
[MpuMepH 39439 A7 TPOBePOYHON pabOTH:

1. Teno gBUXKeTCS paBHOMEHO 10 OKPYKHOCTH pagryca 1,5 M co ckopocThio 2 M/c. OpefenuTh yCKOPEeHUE
Tena.

2. KameHnb Opomer mop yriaoMm 30 rpaf K TOPH30HTY. co CKopocThio 10 M/c. OmpemenuTh JanbHOCTD
mornerTa.

Kputepun olleHHBaHUS

- 90-100 6anmnoB - TpY MONHOM DPEIIeHUH ABYX 3aady;

- 80-89 6annoB - Ip¥ TPaBUNBHOM U MONHOM pEIeHWN OTHOW 3alaY¥ W YaCTUYHOM DPEelIeHWH BTOPOH
3amau;

- 60-79 6annoB - Ipu IPABUIILHOM ¥ TOJTHOM PeIllIeHHH OTHOM 3aIauu;

- 0-59 0anmnoB - IpK YaCTHYHOM pPellleHHH OTHOM 3a[auy UK HEePEeIIEHHOH 3aJayve.
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[Tkana oneHUBaAHUA HeynoBneTBOPUTEIBHO YIoBNeTBOPUTENIBHO Xopomo  |OTnugHO

IMpakTHyeckue paboTHI
[TpakTHYeCKMe U CaMOCTOSTeNbHEE paboTH MPUBENEHB B METONUYECKUX YKA3aHUAX K IPAKTHIECKUM
paboram mo gucrunrHe «du3nKar.

JIabopaTopHbIe PadoOTHI

JTabopaTopHEe pabOTH TpPHBEOeHH B MeTOOWUYECKHX VKa3aHHAX K nabopaTopHEM paboTaM Io
mucImnnuae «du3ukar.

OtuéT no natopaTopHeM padoTaM. OTUET MpefcTapNIsgeTcs B 6yMaxkHOM Bufe. OTUET
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OOJKeH COIepKarTh:
1. Hazparue nabopaTopHOU paboTHL.
2. Lens mabGopaTopHO# padoTHL
TpeboBanus K 0TYETY M0 NabopaTOpHEIM patoTam
3. [TpuOopH 1 IPUHAANEKHOCTH.
4, CxeMy WM PUCYHOK YCTAHOBKY, a TAKXKe PUCYHKH, TIOSICHSIONIME BEIBOM pabodumnx GopMyT.
5. OcHOBHEIE PacuETHEIE HOPMYTIHL C 005I3aTeNTEHBIM IOSICHEHVEeM BeIHYWMH, BXOAAIIMX B GOPMYTY.
6. TabnuITEL.
7. [IpuMepH pacuéTa.
8. Eciu TpefyeTcs o 3aIaHuUIo - TpadUKU U THATPAMMEL.
9. Brieop mo mabopaTopHoi padoTe.
KpuTepuu oneHUBaHUS:
- 90-100 GanmnoB - Ipu BEIIOTHEHUH BCEX IIYHKTOB B IOTHOM 00BéMe, 063 OMHO0K; COeaHk ITPaBUIIbHEE
BEIBOJIHI;
- 80-89 $annoB - Mp¥ BHIONHEHHUH BCeX IMYHKTOB B IONHOM 00bEMe, HO JONIYINEHH He3HAUHTENbHEE
omuOKY B pacyeTax He BIUSIONINE Ha BRBOJ;
- 60-79 GannoB - TpY BHIIOTHEHWH BCEX IIYHKTOB B MOTHOM 00bEMe, HO B pacdeTax JOMYIIeHH OIMuOKHY,
BAMSIIONIME Ha BHBOL;
- 0-59 6anmnoB - mpu oOPMIIEHUN Pa3eNioB B HETIOTHOM 00bEME.
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[ITkamna oneHUBAHUS HeynoBneTBOpUTENEHO YmoBNeTBOPUTENEHO Xopomo  |OTMyHO

5.2.2 OueHOYHbIE CpeNcTBa MPH MPOMEXKYTOTHOH aTTeCTAIllHH

[TpoMeXYyTOUHas aTTeCTaIls 00yJaloUUXCs Mo JUCHUIIHHEe "®H3KKa" MTPOBOJUTCSI B COOTBETCTBUHU C
OIIOTI u stBNsteTCs 06A3aTENbHOH.

®opmoit TpoMeXYTOUHOHN aTTecTallun ABNseTcs nuddepeHITMPOBaHH 3a4eT BO 2 CeMecTpe, B IIpoIecce
KOTOPOTO OIpenenseTcs chOpMUPOBAaHHOCTh 0003HAUEHHEIX B padouel MporpaMMe KOMIIETEHITHIH.

Obyuatonmiics cnaét nuddepeHIMPOBAHHEIM 3aUeT, eC/Y IPUCYTCTBYIOT BCe VKa3aHHEIE 3TI6MEHTEL

B cnydae Hanuuus yaeGHON 3aJOMKEHHOCTH, 00YJYAIOIMHUCS CaMOCTOSITENIBHO BHIIONHSAET Ta60PaTOPHEIE
paboTH, 0QOPMIISIET IO HUM OTHUET, IPECTABISET BHIIOTHEHHEE B TETPAIM IPAaKTUYECKHE U CaMOCTOSTENbHEIE
padoTHL.

[pu mpoBeeHUY TPOMEKYTOYHOTO KOHTPOTIS o0ydaomuMcs GyIeT 3afaH OOUH BOIIPOC, HAa KOTOPHIH OHH
OONXKHEI JaTh OTBET.

Hampumep.

Bonpocs! gyis noaroToBky K nuddepeHNUPOBaHHOMY 3a4€Ty BO 2 CEMECTpe:

1. MexaHUYeCKHe U 3MeKTPOMArHATHEIE KoneOaHus.

2. Bonus B ynpyro# cpene. 7eKTpOMarHUTHEIE BOJIHEL.

3. Pacuét uaTepdepeHNMOHHON KapTHHE OT OIBYX KOTePEeHTHHIX HCTOUHHUKOB.

4. Dudpaknusa ®penens u Ppayurodepa.

5. EcTecTBeHHBIH cBET. BUAR MONSPU30BaHHOTO CBETA.

Kputepun olleHHBaHUS

- 90-100 6anmnoB - Ipy TPaBUILHOM, IIOTHOM, apPTYMEHTHPOBAHHOM, IOAKPEIJIEHHKEM IPUMePaMHi OTBETE
Ha BOIIPOC;

- 80-89 Gamnnos - mpy IpPaBUIBHOM, HO He TIOJTHOM OTBETe Ha BOIIPOC;

- 60-79 Ganna - IpH YacTUYHOM OTBETE

BOTIPOC;

- 0-59 Ganna - mpu OTCYTCTBHM IIPABHUNBHOTO OTBETA Ha BOIIPOC.
KonmuuecTBo Oanmos 0-59 60-79 80-89 90-100
[Mkarna oleHUBaHUS HeymoBneTBOPUTEIHHO YoBneTBOPHATENbHO Xopomio  |OTIUYHO

5.2.3 MeTogu4eckne MaTepHATbI, ONpPeNesIIONIne NMPONeIyPhl ONeHUBAHNS 3HAaHWH, YMEeHHH,
HaABBLIKOB U (M/TH) ONbITA NeATeTbHOCTH, XapaKTepH3yollHe 3Tamkl GopMUPOBaHHS KOMIETEHITHH

[Mopsamok opraEW3allly IPOBeNEeHUs TEeKYIIero KOHTPOJSA U IPOMeXYTOYHOH aTTeCTallly IPe[CTaBIeH B
[MonoxkeHUU 0 TPOBENEHUH TEKYNIETO KOHTPOJS ¥ MPOMEXKYTOYHON aTTeCTaluu 00YJIaIOIMXCsl, OCBAUBAOITIX
o0pa3oBaTeNbHEE TPOrPaMMEL CpeIHero IpodecCHOHaNbHOTO obpa3oBanus B Ky3I'TY (Mm 06/-10).

1591311995
21



6. Unble cBeleHHA U (M/TH) MaTepPHaTbI
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