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1 OBIIAA XAPAKTEPUCTHUKA PABOYEIl TNPOTPAMMBI  YYEBHOW
TACIATITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI
Pabouas mporpamma yueOHON nuciMmianHbl «PU3UKa» SBISETCA YacThIO IPOrpaMMbl MOATOTOBKH
CHELMAIMCTOB cpeaHero 3BeHa mno cnenuanbHocTd 09.02.13 MHrerpanus peuieHuil ¢ NpUMEHEHHEM
TEXHOJIOTUH HCKYCCTBEHHOIO HHTelIeKTa. Pabodas mnporpamma cocTaBjieHa JUIsi OYHOW (OpMBbI
o0Oy4eHusl.

1.2 Heap m MeCcTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

VYyeOnass mucnumuimHa —«Dusuka» OTHOCHTCA K 0O0IIe00pa3oBaTeIbHOMY ITUKIY MPOTPAMMBI
MOATOTOBKH CHEIHAIKMCTOB CPEIHEro 3BEHa M OTHOCUTCA K mpeameTHor obmactu PI'OC cpemgnero
obmiero oopazoBanusi «EcTecTBeHHBIC HAYKI.

YpoBeHb ocBoeHHS yueOHOW maucuuIuiMHbl B coorBercTBUM ¢ PI'OC cpemnero ooiero
00pa3oBaHUs yrIyOJICHHBIN.

OcBoeHMEe OUCIUIIMHBI HATPABIIEHO HA JOCTUKEHHUE CISAYIOUINX [EIei:

e bopMmupoBaHNe WHTEpeca W CTPEMIICHHS OOYYaIOMUXCs K HAYYHOMY HW3YYCHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJIE MO3HaHUS W (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIITUM SIBJICHUSIM;

¢ hopmupoBaHNEe HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHHS MaTEepUU U
(byHIaMEHTAIIbHBIX 3aKOHOB (DU3UKH;

¢ hopmupoBaHNEe yMECHHI OOBSCHSTE SIBICHUS C UCIOJIB30BaHNEM (PU3NUCCKUX 3HAHUN U HAYIHBIX
JI0KA3aTEIILCTB;

¢ hopmupoBaHue TPENCTaBICHUNH O poNU (PU3UKU ISl PA3BUTHUSL IPYTHX €CTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJOTHIA;

Pabouass mporpamma ydeOHOW IUCHHMIUIUHBI «DH3MKa» WMEeT MEKIUCIUIUIMHAPHYIO CBS3b C
obmeoOpaszoBarenbHbIMU yueOHbIMU aucturinHamu OYI1.03 Martemaruka, OYIL.07 Xumus

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JUCIUIIJINHBI

OcBoenue conepxkanusi y4deOHoU  gucturuinHbl  «®Dusukay oOecrneuynBaeT  JOCTHKEHUE
00yUaroIUMUCS CIEAYIOIINUX Pe3yIbTaTOB:



Oo6mue u npogeccuoHaIbHbIE

IInanupyembie pe3yJbTAThI 00y4eHUs

KOMIIETEHIIUH JInyHOCTHBIE / MeTaNlpe/IMeTHbIE IIpenMeTHBIE
OK 01 Beibupare cnoco0bl pemenust | JINUHOCTHBIE pe3ynbTaThl OCBOoeHHMs ydeOHoW aumcimruimHbl | [IP62 OVIL.06. chopMupoBaHHOCTE YMEHHI  paclio3HaBaTh
3amad Mpo(eCCHOHATIBHON AEATEIIFHOCTH | OTPAXKAIOT ~ TOTOBHOCTH W CHOCOOHOCTH — oOywarommxcs | ¢pusmdeckue sBICHUS (TIPOLECCH) W OOBSICHATH MX Ha OCHOBE

TIPUMEHUTEIIEHO K
KOHTCKCTaM

Pa3sIMIHBIM

PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHON BHYTPEHHEW IO3UIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHWH, COOTBETCTBYIOUINX TPAJHIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITa M OIBITA AEATEIHHOCTH B MPOIECCE Pealn3alui OCHOBHBIX
HalpaBlIeHUIl BOCHHUTATENBHOW JESITEeIbHOCTH, B TOM 4YHCIE B
JacTH:

TPYAOBOTO BOCIIUTAHHUSA:

JIP25. wunrepec K paznuyHbIM cdepam npodeccroHaNbHOI
JIeITeIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOpD Oymylueit
npodeccuu 1 pean30BbIBaTh COOCTBEHHBIE KM3HEHHbIC TUIaHBbI;
MertanpenMeTHble Pe3yJIbTaThl OCBOCHHS Y4YEOHOW IMCIMIUIMHBI
OTPaXaIoT:

8.1. OBnaneHne yHHMBEpCAJIbHBIMH yYEOHBIMU IO3HABATEIHHBIMU
IEUCTBUSIMU:

a) 6a30BbIE JOTUUECKHE NCHCTBUS:

MP1. camocrosTenpHO (GOPMYIHPOBaTE U  AKTYaJHU3HPOBATH
nmpobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycraHaBIMBaTh CYIIECTBEHHBIN NPU3HAK WX OCHOBaHMSA IS
CpaBHEHHUsI, KJIacCUPUKAITUKA U 0000IICHHS,;

MP3. ompenensaTe Ledu AEATENbHOCTH, 3aJaBaTh IapaMeTpsl U
KPUTEPHUH UX JOCTHKCHHUS;

MP4.  BBIABIATE  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SBICHUAX;

MP5. BHOCHTH KOPpPEKTHBBI B JIESATENBHOCTh, OIIEHUBAThH
COOTBETCTBHE PE3yJIbTATOB EJISIM, OLIEHUBATh PUCKH MTOCIECTBUH
JIeSTeIIbHOCTH;

MP6. pa3BuBaTb KpeaTHBHOE
KU3HEHHBIX MPO0OIIEM;

0) 6a30BBIC UCCIIEIOBATEILCKHE JCHCTBHS:

MP7. BnameTh HaBBIKAMH  y4eOHO-HCCIIEAOBATEIBCKOH U
MIPOEKTHOH IeSATETHHOCTH, HABBIKAMH pa3penieHns Ipooiem;
MP12. BBISIBIISITH MIPUYUHHO-CJICICTBEHHBIC CBS3H "
aKTyaJIM3WpOBaTh 3a/ady, BBIIBUTATh THUIIOTE3y €€ pEIICHuS,
HaXOJIUTb apryMEHTHI JUIsl 0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh IapaMeTPbl U KPUTEPHH PELICHNUS;

MP13. aHanu3upoBaTh MOJyYEHHbIE B XOJE pELICHUS 3ajadu
pe3ynbTaThl, KPUTHYECKH OLEHMBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIOBUSX;

MP17. yMmerb TmEpEeHOCHUTh 3HAHMS B T[O3HABATEIbHYIO U

MNpOTUBOpCHUA B

MBIIJICHUE [pU  PCIICHUU

W3y4eHHBIX  3aKOHOB: PaBHOMEPHOE M  PaBHOYCKOPEHHOE
MIPSAMOJIMHEHHOE IBIKECHUE, CBOOOIHOE MaJieHUE TEJl, IBIDKCHHE
110 OKPYXXHOCTH, WHEPUHS, B3aUMOJCHCTBHE Tel, KojeOaTenpHoe
IOBIDKEHHE, pPE30HAHC, BOJHOBOE [IBIDKEHHE, IuQPy3ns,
OpOYHOBCKOE IBIKCHHE, CTPOCHHE >KHUAKOCTEH M TBEPABIX T,
n3MeHeHHe o0beMa Tel TMpH HarpeBaHWW (OXJIaXICHUH),
TEIUIOBOE paBHOBECHe, HCMApeHHe, KOHJAEHCAlMs, IJIaBlICHHE,
KpUucTauin3anus, KUICHUE, BJIAKHOCTb BO3AyXa, CBA3b cpe,uHeﬁ
KUHETHYECKO DHEPrHMyM TEIUIOBOTO JIBMDKEHMS MOJIEKYJ C
a0COJIIOTHOW TeMIIepaTypoid, TIOBHIIIEHUE JABJICHUA Ta3a MPHU €ro
HarpeBaHWHU B 3aKpPHITOM COCYIE, CBSI3b MEXKAY MapamMeTpaMmu
COCTOSIHMSI ~Tra3a B  H30MpOIECcax; JJICKTpU3alus  Tel,
B3aMMOJCHCTBUE 3apsiioB, HAarpeBaHWE IPOBOJHHKA C TOKOM,
B3aUMOJACHCTBHE MAarHUTOB, OJJCKTPOMAarHWTHAs  MHIYKIHA,
JEUCTBHE MAarHUTHOTO TOJs HAa TPOBOJHHK C TOKOM H
JBIDKYIIUICS 3apsj, 3JIeKTPOMAarHUTHBIC KOJEOaHWS M BOJIHBI,
MIPSAMOJIMHEHHOE pacnpocTpaHeHHe CBeTa, OTpakeHHe,
npenomiieHne, HHTepdepeHusa, Audpakyus U MOJSPU3AILUL
CBeTa, JUCIiepcHs CBeTa; (OTOAIEKTpHUYECKU 3((DEeKT, CBETOBOE
JIaBJICHHUC, BO3HHUKHOBCHUC JIMHEMYATOr 0 CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaJHOaKTUBHOCTb;




MPaKTHYECKYIO 00JIACTH KU3HECATEIbHOCTH;
MP18. yMmeTs WHTETpHPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obacrei;

MP19. BelaBUraTh HOBBIE HJAEH, MpEJIaraTb OPUTHMHAILHBIE

MOAXOMBI U PEIICHNS;

MP20. craButh mpobIEMBI M 3agadd, JIOIyCKAroIIne

JIPTCPHATHBHBIC PEIICHUS,;
OK 02 Hcnoms3oBaTh coBpeMeHHbIE | JIMUHOCTHBIE pe3ynpTaThl  OcBoeHMs yueOHOH aucuuruaebl | [TP69 OVII.06. chopmMupoBaHHOCTH COOCTBEHHOH MO3HIIUH IIO
cpezacTBa TIOUCKa, aHaM3a U | OTpaKaroT  TOTOBHOCTH M  CIHOCOOHOCTh  OOY4YaroIIMXCS | OTHOUIEHHIO K (Qu3M4Yeckoid HH(POpMALMK, IOJy4aeMoil U3
HHTEPIIPETALUH nHdopmanuu U | PYKOBOJACTBOBATbCsl C(OPMHPOBAHHOW BHYTpPEHHEW TO3WIMEH | pa3HbIX  HMCTOYHUKOB, yMEHHMH  HCIIOJB30BaTh  LH(pOBbIC
nH(pOpMALMOHHBIE ~ TEXHOJOTMH  JUIS | JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHMEHTAlMH, IO3UTUBHBIX | TEXHOJOTHUH IJIsl MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U

BBIMOJIHEHHS 3a1a4 MpodeCCHOHATbHOMN
JIESITEIHOCTH

BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, pacUIMpEeHHe >XH3HEHHOTO
OTIBITA U OIBITA JEATEIBHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HalpaBJICHUH BOCIUTATEIHHOW IEATEIHHOCTH, B TOM 4YHCIE B
YaCTH:

[IEHHOCTH HAay4YHOTO MO3HAHMUS:

JIP32. chopMHPOBAaHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIICTO
COBPEMCHHOMY YPOBHIO pa3BUTHS HayKd M OOIIECTBEHHOU
MPaKTHKH, OCHOBAHHOTO Ha JMAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE;

JIP34. oco3HaHuWe NEHHOCTH HAYYHOU NEATETHbHOCTH, TOTOBHOCTD
OCYILECTBIIATh MPOCKTHYI0 M HCCIEJOBATEIBCKYIO NESTEIBHOCTD
WHANBUAYAJIBHO U B TPYIIIE;

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHUS YYEOHON AMCIUIIIMHEI
OTPaXaloT:

8.1. OBnaneHne yHHMBEpCAJILHBIMH y4EOHBIMH IO3HABATEIHHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mH(popMaIHei:

MP21. Bmagerp HaBBIKAMH TIONYYeHHS HWHPOpMaIUu W3
HCTOYHHMKOB pa3HbIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISTDH
MIOWCK, aHAJIN3, CHCTEMATH3AIMI0 U HHTEPIPETanio HH(POpMaIH
Pa3NUYIHBIX BUIOB U (DOPM NIPEICTABIICHIS;

MP23. ouleHuBaTh JOCTOBEPHOCTH, MP24. HCIONIb30BaTh CpeACTBa
MHQOPMALMOHHBIX W KOMMYHHKAI[HOHHBIX  TEXHOJOTHH B
peLICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aI[HOHHBIX
3a1a4 ¢ cobOmogeHreM TpeOOBaHWI JIPrOHOMUKH, TEXHUKH
0€301acHOCTH, THI'MEHBI, pPecypcocOepeKeHMs, IPaBOBBIX H
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30M1aCHOCTH;

NpE/ICTaBICHUs] YueOHOW M Hay4YHO-NOMYJISPHOH WHpopManuny;

pa3BUTHE YMEHMH  KPHUTHYECKOTO  aHajlu3a  IOJIy4aeMou
uHpopManuy;
[1P64 OVYIIL.06. BnameHWe 3aKOHOMEPHOCTSAMH, 3aKOHAMH U

TeopusiMa (3akoH BcemupHoro Ttaroterus, [, II u III 3akoHBI
HproToHa, 3aKOH COXpaHCHHS MEXaHWYECKOW 3HEPrHH, 3aKOH
COXpaHEHMsI MMITyJIbCa, MPHHIMI CYNEPIO3UIMN CHJI, MPUHINI
PaBHONIPABHOCTH MHEPILHUATIBHBIX CHCTEM OTCUETa; MOJIEKYIISPHO-
KWHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
HepBBI  3aKOH  TEPMOAMHAMMKH;,  3aKOH  COXpaHEHUsS
JIEKTPUUECKOro 3apsiaa, 3akoH Kynona, 3akon Oma aist yuacTka
nenyu, 3akoH OMa I HONHOW 3IIEKTPUUYECKOH 1IeMH, 3aKOH
Joxoynsa - JleHna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLUHU, 3aKOH
COXpAHEHHS PHEPTUH, 3aKOH IPSMOJIMHEHHOI0 PACIpOCTPaHEHUS
CBETa, 3aKOH OTPA’KEHMUS CBETA, 3aKOH IIPEIIOMIICHHUS CBETa; 3aKOH
COXpPaHEHMsl DHEPIMH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH
COXpPaHEHMsl DJICKTPHMUYECKOTO  3apsiia, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCIa, HocTynarel bopa, 3akoH paJHOaKTHBHOTO
pacmana); YBEpEHHOE UCTIONIb30BaHHE 3aKOHOB "
3aKOHOMEPHOCTeH TIpH aHaiu3e (QU3NYECKUX SBICHUH U
MIPOIIECCOB;

OK 03 IlmanupoBaTb M pealn30BBIBATh
COOCTBEHHOE  INPO(ECCHOHANBHOE U
JIMYHOCTHOE pasBuTHE,
NPEANPUHUMATENbCKYIO JAESTEIBHOCTh B
npodeccrnoHabHOM cepe, UCTI0TB30BaTh

JIngHOCTHBIE pe3yJibTaThl OCBOGHMS y4eOHOH JMCHWIUTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOyYaromIuxcs
PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHONW BHYTpPEHHEW IO3UIIMEH
JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTALUIl, MO3UTUBHBIX
BHYTPEHHUX yOEKIEHWH, COOTBETCTBYIOUIMX TPAJHIHOHHBIM

[1P67 OVYII.06. chopMUpOBaHHOCTh YMEHHMSI PELIaTh PacueTHBIC
3aJa4d C SIBHO 33JaHHOM (M3MYECKOM MOJENbIO, HCIIONIb3Ys
¢u3nyecKre 3aKOHBI ¥ IPHUHLMIIEL, HA OCHOBE aHAIN3a YCIOBHS
3aJa4u BbIOMpaTh (PU3UUECKYIO0 MOENb, BBIACIATH (PU3HMUECKHE
BENMYMHBI ¥ (OpMysbl, HEOOXOAMMBIE JJsI €€ pEHICHHS,




3HaHMS N0 TPAaBOBOM U (HPUHAHCOBOMN
TPaMOTHOCTH B DPA3JIMYHBIX XKM3HEHHBIX
CUTyalHsAX

LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpEeHHe >XHU3HEHHOTO
OIIBITA U OIBITA JEATEIBHOCTH B IPOLECCEe Pean3aliiid OCHOBHBIX
HalpaBJICHUH BOCIUTATENbHON HEATENEHOCTH, B TOM YHCIE B
YacTH:

IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS:

JIP12. chopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THIECKOTO

TIOBE/ICHHS;
JIP13. cmocoOGHOCTH OIEHMBATH CHUTYallMl0 W INPUHUMATh
OCO3HaHHbIE  pEUICHUS,  OPHUEHTUPYACh  Ha  MOpPaJbHO-

HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
JIP14. oco3HaHMe JHWYHOTO BKJIAJa B IMOCTPOCHHE YCTOHYHMBOTO
Oynymiero;

TPYAOBOTO BOCIIUTAHHUSA:

JIP26. TOTOBHOCTP W  CIOCOOHOCTH K
caM000pa30BaHMIO HA MPOTSKEHUH BCEH XKU3HH;
MertanpenMeTHble pe3yJIbTaThl OCBOCHHS Y4EOHOW IMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnaneHne yHHMBEpCAJbHBIMH yYCOHBIMU IO3HABATEIBHBIMU
IEUCTBUSIMU:

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBHSL:

MP11. craButh u (opMynupoBaTh COOCTBEHHBIE 3aJa4yd B
00pa3oBaTeIbHON AEATENTFHOCTH U )KU3HEHHBIX CUTYAIHX;

8.3. OBnazieHNe YHHBEPCATLHBIMHU PETYIATUBHBIMH JEHCTBUSMHU:
a) caMOOpraHu3aIys:

MP38.  caMOCTOSTENIbBHO  OCYLIECTBJISATh  [O3HABATEIbHYIO
JIeATeNIbHOCTD, BBIBISATH IPOOIEMBI, CTaBUTh W (OPMYIHPOBATH
COOCTBeHHBIC 3aZayd B 0OpPA30BATENBHOW JIESATENBHOCTH H
JKMU3HEHHBIX CUTYalnsX;

MP39. caMOCTOSTENEHO COCTaBILATH IUIAH PEIICHHUS MpOOJIEeMEI ¢
YYETOM HMEIOIINXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpeANOYTEeHUH;

MP44. cniocoOcTBOBaTH (POPMHUPOBAHUIO M TPOSIBICHHUIO IMIMPOKOI
SPYIWIMH B PA3HBIX 00JACTAX 3HAHUH, MOCTOSHHO TOBBIIIATH
CBOM 00pa30BaTEeNbHBIN U KyJIBTYpPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

MP46. BmageTh HaBBIKAMHU I[TO3HABATENBHON pEeQIIEKCHH Kak
OCO3HAHMS COBEPIIAEMBIX ACUCTBUH M MBICIUTEIBHBIX NIPOLECCOB,
UX Pe3yNbTaTOB U OCHOBaHUIA;

MP47. ucnonb30BaTh NpUEMBbl pedIICKCHN JUT OLEHKH CHTYAlHH,
BBIOOPA BEPHOTO PELICHHS;

MP48. yMmMeTb OLEHMBAaTh PUCKM U CBOEBPEMEHHO IPUHHMATh
pemeHns Mo UX CHIDKEHHIO;

o0pa3oBaHUIO U

MPOBOJUTH pacueTbl U OLEHHBATh PEAJbHOCTh IOJyYCHHOTO
3Ha4eHMA (PU3MUECKOM BENNYMHBI; peIIaTh KAUeCTBEHHbIC 3aa4H,
BBICTpanBast JIOTUYECKU HETIPOTHBOPEUYNBYIO LETIOUKY
paccyXaeHuil ¢ Onopol Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3UUECKUE SIBIICHHUS,

OK 04 D¢ddexTnBHO B3aMOIEHCTBOBATH
1 paboTaTh B KOJJIGKTUBE U KOMaH[Ie

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHUS YYEOHOW JMCIUITIMHEI
OTPaXKaloT:

[1P610 _OVIIL.06. oBmameHue yMeHHsIMH paboTaTe B TPyIIe C
BBINOJHEHHEM PAa3JIMYHbIX COLHUAJBHBIX PpOJICH, IUIAHUPOBATh




8.2. OBnanexnue
IEUCTBUSIMU:

0) coBMeCTHasI IeATSIBHOCTD:

MP31. moHIMaTh W WCHONB30BATh NPEUMYIIECTBA KOMAHIHONW U
WHIWBUAYAIEHOU pabOTHI;

MP32. BeIOHpaTh TEMAaTHKy M METOIBI COBMECTHBIX NEHCTBUH C
y9eTOM OOIIMX HWHTEPECOB M BO3MOJKHOCTEH KaXKIOTO WiIEeHa
KOJIJIEKTHBA;

MP33. NIPUHUMATH eI COBMECTHOU JIESATEIILHOCTH,
OpraHU30BBIBATH M KOOPAMHHPOBATH  JeiicTBUS 1O  ee
JIOCTHKEHUIO: COCTAaBJIATh IIIaH JCHCTBUM, paclIpenessaTh pOJU C
YYETOM MHEHHMH YYaCTHHKOB OOCYKIATh PE3YJIbTaThl COBMECTHOM
paboThl;

MP34. oueHnBaTh Ka4€CTBO CBOEIO BKJIAAA M KaXKJIOT0 y4aCTHUKA
KOMaHJBI B 00U pe3yIbTaT MO pa3paboTaHHBIM KPUTEPHIM;
MP37. ocyuiecTBiATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHHUE B
Pa3IMYHBIX CUTYAISIX, HPOSIBISITH TBOPUYECTBO W BOOOpa)KCHWE,
OBITh HHUITMATHBHBIM;

8.3. OBnazieHNE YHUBEPCATbHBIMU PETYIATUBHBIMU JEHCTBUSIMMU:
T') IPUHATHE Ce0sl U IPYTUX JIIOACH:
MP54. npunumaTh ce0s, TMOHHMAs
JIOCTOUHCTBA;

MPS55. npuHUMaTh MOTUBBI U apryMEHTBl JPYTuUX JIOACH IIpU
aHaJIN3e Pe3yIbTaTOB JIEATEIBHOCTH;

MP56. mpusHaBaThb CBOE€ NpaBO W NpPaBO JAPYrux JoJeil Ha
OIIMOKU;

YHUBCPCAJIbHBIMU KOMMYHUKAaTUBHBIMU

CBOM HCIOOCTATKH H

paboTy TPYIMIbI, PAlMOHATBHO paclpenessTh EsATENbHOCTh B
HECTAHNAPTHBIX ~CHUTYyalUsX, aJeKBATHO OIICHHBATh BKJIAX
Ka)XI0r0 M3 YYaCTHHKOB TPYIIIBI B PEIICHHE pacCMaTpHBacMOU
TIPOOIIEMET;

[IP66_OVYII.06. BmageHue OCHOBHBIMH METOJAaMH HAyIHOTO
MO3HAHWA, HCIOJB3YeMBIMH B (DU3UKE: NPOBOMUTH HPSMBIE H
KOCBCHHbIC  HM3MEpeHMS  (PU3MYECKUX  BEJIMYUH, BBIOHpas
ONTUMANBHBIA CMOCO0 HW3MEPEHHs U HCIOJNB3ysS HW3BECTHBIC
METOJIbl  OLEHKH IOTPEIIHOCTeH  W3MEPEHHH, MPOBOAUTH
HCCIEIOBaHUE  3aBUCUMOCTeH  (U3MYECKUX  BEJHMYHMH  C
HCIIOJIb30BAHUEM TMPAMBIX H3MepeHHI>i, 0OBICHITH TOJTYUYCHHBIC
Ppe3yNbTaThl, UCTIONIB3Ys (PU3NYECKUE TEOPHH, 3aKOHBI M ITOHATHS,
U JleJIaTh BBIBOJIBI; COOJIIOATh MpaBuiia 0E30MacHoro Tpyna MpH
NPOBEICHUH HCCICIOBAaHUH B paMKaX y4eOHOTo 3KCIEpPUMEHTa U
y4eOHO-MCCIIeIOBATENILCKOW  JISSTEIBHOCTH C HCHOJNB30BAaHUEM
IU(POBBIX  M3MEPHUTENBHBIX ~ YCTPOHCTB ¥ J1aOOPAaTOPHOrO
000opynoBaHUs; CHOPMHUPOBAHHOCTD NPEACTABICHUI O METOIax
MOTyYEeHHS HAyYHBIX aCTPOHOMHYECKHUX 3HAHHH;

OK 05 OcymectBisiTe YCTHYIO U
MTICEMEHHYIO KOMMYHHUKALHIO Ha
rocy1apcTBEHHOM  si3bike Poccuiickoi

Oeneparin ¢ y4eTOM  OCOOCHHOCTEH
COLMAIEHOTO U KYJIBTYPHOTO KOHTEKCTA

JImgHOCTHBIE pE3yJibTAaThl OCBOCHUS YYEOHOW JIHCIUILTHHEI
OTPaXalOT  TOTOBHOCTH W CIOCOOHOCTH  OOYYAIOIIHXCS
PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOW BHYTPCHHEH MO3HIIUEH
JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAlUi, ITO3UTHBHEIX
BHYTPCHHUX YOEXKICHH, COOTBETCTBYIOIINX TPaIUIIHOHHBIM
LEHHOCTSIM POCCHHCKOr0o O0IIecTBa, pacUIMPEHHE >XHU3HEHHOTO
OTIBITA U OTIBITA AESATEIHHOCTH B MPOIECCE PeaTU3alUU OCHOBHBIX
HAINpaBJeHU BOCIUTATEJIbHOW JEATEILHOCTH, B TOM YHCJIE B
YaCcTH:

ACTETUYECKOI'0 BOCIIUTAHUS:

JIP16. oscreTHdyeckoe OTHOIIEHWE K MHUPY, BKIIOYas SCTETUKY
ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CHOPTa, TPyAa H
0O0IIECTBEHHBIX OTHOIICHHH;

MeranpenMeTHble pe3yJIbTaThl OCBOSHHS Y4YEOHOW JMCHWIUTHHBI
OTPaXaloT:

8.2. OBgnanenne
IEUCTBUSIMU:

a) obmieHue:

YHUBEPCAJIbHBIMU KOMMYHUKaTHUBHbBIMU

[IP65 _OVIIL.06. yMeHHWe YyYUTHIBATH TPAHHIBI
W3YyYEHHBIX  (U3MYECKHX  MOJETeH:
WHEpIUaIbHAs CHCTEeMa OTCuUeTa, WJCaNbHBIA Ta3; MOJAEIH
CTPOCHHMSI Ta30B, O>KMIKOCTEH W TBEPABIX TEJ, TOUYCUHBIH
UIEKTPUUCSCKUN 3apsif, sAepHas MOJENb aToMa, HYKJIOHHAs
MOJIeJTb aTOMHOTO Si/Ipa MPH PEIICHNN (PU3UYECKUX 3a1ad;

MNPpUMCECHCHUA
MarepuajibHass  TOYKa,




MP26. ocymiecTBIIsIT KOMMYHHKAITH BO BCEX cepax jKU3HH;

MP28. Bmagerp  pa3NHYHBIMH ~ CIIOCOOaMU  OOIICHUS U
B3aHMMOJICHCTBHS,
MP29. aprymMeHTHpOBaHHO BECTH [HAJIOT, YMETh CMAT4aTh

KOH()IMKTHBIE CUTYaIIH;
MP30. pa3BepHYTO M JOTHYHO H3JIaTaTh CBOIO TOYKY 3pEHHS C
WCTIOJIb30BaHHUEM S3BIKOBBIX CPECTB;

OK 06 TIIposBmaATe  TpaXIaHCKO-
MaTPUOTUYECKYIO HO3ULUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE

NIOBEACHUE HAa OCHOBE TPaJUIMOHHBIX
POCCUICKHUX JlyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4HCIE C Y4ETOM

rapMOHH3alun MCXHAIITMOHAJIBHBIX u
MCIKPCIIUTUO3HBIX 0THOH.IeHPII>i,
MIPUMCHATH CTaHAapThbl

AHTUKOPPYHNIIUOHHOT'O MOBECACHU L

JInqHOCTHBIE pE3yibTaThl OCBOCHMSA y4eOHOH IHCHIMILTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYyYaroIIUXcCs
PYKOBOJCTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEHW NO3UIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTo O0IIecTBa, pacUIMpEHHE >XHU3HEHHOTO
OTIBITA U OIBITA JEATEIBHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON NEATEIBHOCTH, B TOM YHCIE B
YaCTH:

TPa’KAaHCKOTO BOCTIMTAHUSL:

JIP1. chopMuUpOBaHHOCTh TPAKAAHCKOW MOZUIUN 00yUaroIIerocs
KaK aKTHBHOTO U OTBETCTBEHHOTO WICHA POCCHHCKOTO 00IIeCTBa;

JIP3. MIPUHSTHE TpaAULIMOHHBIX HaIlHOHAJIBHBIX,
00IIIeYeNIOBeUeCKUX ~TYMAHUCTUYECKUX U JAEMOKpPaTHYECKUX
LICHHOCTEH;

JIPS5. rOTOBHOCTh BECTH COBMECTHYIO ACATEIBLHOCTH B MHTEpECax
Tpa)XTaHCKOTO OOIIeCTBa, Y4YacTBOBAaTh B CaMOYMpPaBICHUH B
00111600pa30BaTeIbHON  OpPraHU3alk W JCTCKO-FOHOIIECKHUX
OpTaHU3AIMIX;

JIP6. ymenue B3auMOA€MCTBOBATh C COLIMAIbHBIMU UHCTUTYTAMU B
COOTBETCTBHUH C X (PYHKIUSAMHU U HA3HAYCHHUEM;

JIP7. TOTOBHOCT, K TyMaHUTapHOM M  BOJIOHTEPCKOM
JIeSTeIIbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHMSL:

JIPS. chopMHUpPOBAaHHOCTH poccHiicKon TpaXIaHCKOM
WJCHTUYHOCTH, NAaTPHOTH3Ma, YBaXEHHA K CBOEMY Hapoxy,

YyBCTBa OTBETCTBEHHOCTU Iniepel PoauHON, ropaoctud 3a CBOM
Kpaii, cBow PoauHy, cBOHM 3BIK U KyJNbTYypy, MNpOLLIOE U
HACTOsIIlee MHOTOHAIOHAIBHOTO Hapoaa Poceny;

JIP9. meHHOCTHOE OTHOIIEHHE K TOCYZAPCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY M  MHPUPOAHOMY HACIEOUI0, HaMSITHUKaM,
TpaguuusaM HaponoB Poccum, poctmwxkenusMm Poccunm B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUSX U TPYJE.

[1P63 OVII.06. BrmameHWe OCHOBOIIONATAIOMIMMHA (HU3NIECKUMHU
MOHATUSAMH U BEJIMYMHAMH, XapPAKTCPUIYIOIUMU (HU3NUICCKUE

IpoueCcChl (CBH3aHHLIMI/I C MCXaHHYCCKHUM JBH)XCHUCM,
BS&HMO[{CIZCTBHCM TCII, MCXaHHYCCKUMHU KOJIeOaHUSIMU u
BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM BCIICCTBA,

TCIJIOBBIMU IPOLECCAMU; DJICKTPUICCKUM U MArHUTHBIM IIOJIAMU,
QJICKTPUUCCKUM TOKOM, OBJICKTPOMAarHuTHBIMU KoJIeOaHUsAMH M
BOJIHAMH; OITHYCCKHUMHU SABJICHUAMH, KBAHTOBBIMH SBJICHHUIAMU,
CTpPOCHHUECM aTOMa W A4ATOMHOTIO sApa, pa,I[I/IoaKTI/IBHOCTBIO);
BJIaICHUC OCHOBOIIOJIAratomuMu aCTPOHOMUYCCKUMU NOHATUAMMU,
MO3BOJIAOIIUMHA XaPaKTCPHU30BATH HPOLECCCHI, MMPOUCXOAANINC Ha
3BC3/1aX, B 3BC3JHBIX CHCTEMAX, B MEKTATAKTHICCKOM cpenc;
JABHXKCHHUC HeOEeCHBIX TECJI, S9BOJIIOIHIO 3BC31 U BCGHGHHOﬁ;

OK 07 CopeilcTBOBaTh COXpPaHEHUIO
OKpy>Karomien cpensbl,
pecypcocOepexeHHI0, TPUMEHSTh 3HAHUS
00 W3MEHEHNM KJIMMAaTa, NPUHIUIBI

JlnqHOCTHBIE peE3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTpPaXalOT  TOTOBHOCT M CIIOCOOHOCTH  OOyYaromIuxcs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAalWi, HO3UTHBHBIX

[1P68 OVII.06.  cdopMHpPOBAaHHOCTH  YMEHHUS  IIPUMEHSTH
TIOJyYeHHbIE 3HAaHMSA Ui OOBSICHEHUS YCJIOBHH NpPOTEKaHUS
(U3MYECKUX SBJICHUN B NPUPOJIE U JUISL IPUHSATUS [TPAKTUYECKUX
pelieHnid B TOBCEAHEBHOW JKM3HH Ui OOeCIIeYeHHs




OEpEIKITUBOTO
3¢ PeKTHBHO JeficTBOBATh
Ype3BEIYAHHBIX CHTYALUIX

MPOU3BOJICTBA,

B

BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJUIUOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITA M OIIBITA AEATEIHHOCTH B MPOIIECCE Pealn3alui OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHOW IEATEIBHOCTH, B TOM YHCIE B
YaCTH:

9KOJIOTMYECKOT0 BOCIIUTAHUS:

JIP27. cpopMHUPOBAHHOCTH IKOJIOTHIESCKOH KyIbTYphI, IIOHIMaHUE
BIMSHUS COLUAIBbHO-?)KOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE
NPUPOTHOM ¥ COIHMAIBbHOW Cpelbl, OCO3HAaHHE TII00ATBHOTO
XapakTepa 9KOJIOTHYECKUX IpodIIeM;

JIP28. mnaHupoBaHKe U OCYIIECTBICHUE IEHCTBUI B OKpyXaromeit

cpele Ha OCHOBE 3HAHMA LEJNed yCTOMYMBOIO pPa3BUTUSA
4eJ0BEUECTBa;

JIP31. pacmupeHue ombpITa JESITEIBHOCTH  3KOJOTHYECKOM
HAaIpaBICHHOCTH;

MertanpenMeTHble pe3yJIbTaThl OCBOCHHS Y4EOHOW IMCHIUILTHHBI
OTPaXaIoT:

8.1. OBiageHWe yHHWBEPCAJIbHBIMH YICOHBIMH ITO3HABATCIHHBIMH
IEUCTBUSIMU:

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBHSL:

MP15. pas3pabaTeiBaTh IUTaH peIIEHUS MPOOJIEMBI C Y4EeTOM

aHaJIn3a UMCHOIIINUXCS MaTeprUaIbHbBIX )41 HEMATCpHUAIIbHBIX
pecypcos;

MP16. ocymecTBisITh IIeJICHANPABIEHHBIM TOWUCK TepeHoca
CPEICTB U CIIOCOOOB ICHCTBHA B IPOPECCHOHANBHYIO CPELy;

8.2. OBnageHre  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMH
IEUCTBUSIMU:

0) coBMeCTHasl ICATEIBHOCTD:

MP35. npeanaraTb HOBbIE IPOEKTHI, OUEHUBATh UJEU C MO3ULUH
HOBH3HEI, OpPUTHHAIFHOCTH, IPAKTUIECKOH 3HAUMMOCTH;

8.3. OBnazieHne YHHUBEPCATBHBIMH PETYISATHBHBIMU ACHCTBUSIMHU:
0) CaMOKOHTPOJIb:

MP45. naBaTe OIIEHKY HOBBIM CHTYaIllUsIM, BHOCUTHh KOPPEKTHUBHI B
JIESTEbHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

0e30macHOCTH TIpH OOpalieHuH ¢ OBITOBHIMH HpuUOOpaMu U
TEeXHUYECKUMH  YCTPOWCTBAMH, COXpPAaHCHUS 3I0pOBbS U
COOJIOACHHST HOPM 9KOJOTHYECKOTO MOBEINCHHS B OKPY)Karomiei
cpene; NMOHUMaHHE HEOOXOAWMOCTH IPUMEHEHUS JOCTHIKCHHI
bu3nKH u TEXHOJIOTUH JUTS PAaIMOHAILHOTO
TPUPOAOIIOIE30BAHHS;

cpejcTBa

nporiecce

OK 08 Hcnone3oBars

(hU3HYECKOI KYIBTYPHI JJIsI COXpAaHEHUS U
YKpEIUIEHUA  340pOBbsA B
npo(eCCHOHATIBHON  NEATETPHOCTH U
MOJICPIKAHUS  HEOOXOIUMOTO

(bHBHQCCKofI IIOArOTOBJICHHOCTH

YPOBHS

JImuHOCTHBIE PE3yJibTAaTHl OCBOCHUS yYEOHOW IHCIUIIIMHEI
OTPaXalOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommMXcs
PYKOBOJICTBOBAaThCSI  C(DOPMUPOBAHHON BHYTpEHHEH MO3HUIHEH
JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX OpHUEHTALUi, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIecTBa, paclIMpeHHe >XHU3HEHHOTO
OIBITA U OMBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HaNpaBJIEHUIl BOCHUTATENILHOM [JESITEIbHOCTH, B TOM YHCIE B
4acTu:

DKOJIOTUYECKOTO BOCIIUTAHHS:




JIP27. copMUpPOBaHHOCTH AKOJIOTHYECKOH KYJIbTYpbl, IOHUMaHUE
BIIMSHUSA COIMATBbHO-?KOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE
NPUPOAHOM W COIMANBHOH Cpenpl, OCO3HAHHE TIIOOATBHOTO
XapakxTepa 3KOJIOTHYECKHUX IpooIIeM;

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHS Y4EOHOW AMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnangeHne yHHMBEpCAJILHBIMHM yYEOHBIMU TO3HABATEIBHBIMU
JICUCTBUAMU:

0) 6a30BbIC UCCIICIOBATEIBCKHIEC JCUCTBUS:

MP14. naBathb OIIGHKY HOBBIM  CHUTYallUsM,
MpHOOPETEHHBIH OIBIT;

8.3. OBnazieHHe YHUBEPCATBHBIMHU PETYIATUBHBIMU JCHCTBUSIMMU:
a) caMOOpTraHU3aNus:

MP40. naBaTh OLIEHKY HOBBIM CUTYaLUsIM;

MP41. pacumpsaTe paMKd y4eOHOTO IIpeaIMeTa Ha OCHOBE JTMIHBIX
MpeaNOYTEHUH;

MP42. nenath OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

MP43. onieHuBaTh NPUOOPETEHHBI OIBIT;

OLICHUBATh

OK 09 ITonk3oBatscst npodeccHoHaAILHON
JIOKyMEHTalluell Ha TOCYyJapCTBEHHOM U
WHOCTPAHHOM A3bIKaX.

MertamnpeMeTHbIC PE3yNbTaThl OCBOCHUS YYCOHOW MUCIUILIHHBI
OTpaxaroT:

8.1. OBnaneHne yHUBEpCAIbHBIMU yUeOHBIMHU IO3HABATEIHHBIMU
JIEACTBUAMU:

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBHS:

MP7. Bmagerp HaBBIKAMH  YUeOHO-HCCIIEOBATEILCKOM U
MIPOCKTHOH NeSATeTHbHOCTH, HABBIKAMH Pa3pelIeHHUs IPOOIIeM;

MPS. crmocoOHOCTh B TOTOBHOCTh K CAMOCTOSTEIEHOMY IOHCKY
METOJOB PEIICHUS MTPAKTUICCKUX 33734, TPUMECHEHHUIO Pa3IIHBIX
METOOB TIO3HAHWS,

MP9. oBnaneHne BUAAMH ICSITEIHHOCTH IO TOJYYECHHIO HOBOTO
3HAHWSI, €T0 WHTEPIPETAINU, MPEOOPA30BAHUIO U MPUMEHEHHUIO B
Pa3IUYHBIX Y4YeOHBIX CUTYallUsIX, B TOM YHUCJIEC TPH CO3JaHHUH
Y4eOHBIX U COITUANBHBIX MPOEKTOB;

MP10. ¢opMupoBaHue HAyYHOTO THIA MBINUICHUS, BIIAICHUE
HAyYHOUW TEPMHUHOJIOTHEH, KIIFOUEBLIMY MOHITHUSIMHU i METOIaMU;

[1P61 OVYII.06. copMHUpPOBaHHOCTH IMPEACTABICHUN O pPOJIH U
MecTe (PU3MKKM U aCTPOHOMMH B COBPEMEHHOM HayyHOW KapTHHE
MHUpa, O cHUCTeMooOpasyromeil poiau (GU3NKH B Pa3BUTUHU
€CTCCTBCHHBIX HAaYK, TCXHHUKU U COBPEMCHHBLIX TexHOHOFHﬁ, (6]
BKJIJIC POCCHHCKUX U 3apYO€KHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKd; TIOHMMaHuWe (U3NYECKONW CYIIHOCTH HaOI0AaeMbIX
SIBICHMH MUKPOMHpPA, MAKPOMHpPA U MEraMupa; MOHNMaHUE POJIH
ACTPOHOMHMH B IIPAKTUYECKOH JEATENILHOCTH 4YeloBeKa U
JalbHEHIIEM HayYHO-TEXHWYECKOM pPa3BUTHH, POJIM (HU3WKH B
(opMHpOBaHMM Kpyrosopa W (QyHKIMOHAJIBHON TI'paMOTHOCTH
YeNloBeKa IS PEHIeHUs IPaKTHYECKUX 3a/1a4;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOl AUCHUIIUHBI H BBl Y4e0HOI padoThl

B 1.4. B popme

Bun yueGHO#I paboThI O0mwem B yacax IPAKTUYECKON
MOJITOTOBKH

O06Bem 00pa3oBaTeILHON MPOrpaMMbl yueOHOM 117 0
JUCIUTUTAHBI
BT. U..

97 0
OcHoOBHOe co/lep:KaHue

25 0
TeopeTudyeckoe o0ydeHue

34 0
MPAKTUYECKHUE 3aHITUS

38 0
nabopaTopHbIe 3aHATHUS
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KAHUE 20 0
(copep:kaHue MPUKJIATHOTO MOAYJISA)

14 0
TeopeTudyeckoe o0ydeHue

6 0

MNPAKTUYICCKUC 3aHATHUA

na60paT0pHHe 3aHATUA

He npenycmotrpeno

He npenycmotpeno

®opMa MPOMEKYTOUHON aTTECTALUH 3aUem ¢ OYeHKOU




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0beM, akaj. 4
/ B TOM 4HcCJI€e B

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuasa u popMsbl opranuzanuu dopme Kon IIK, Kox I1P, JIP, MP
Pa3esioB U TeM AeATeJbHOCTH 00YYal0IHXCS NPaKTHYECKOI OK T
NOATrOTOBKH,
akaa 4
1 2 3 5 6
PA3JEJ 1. PUZUKA U METOAbI HAYYHOI'O TIO3HAHUSA 2/0
Tema 1.1. Conep:xanne 2/0
PuU3MKa U METOIbI Odu3uka - PyHIAMEHTadbHAass Hayka O mpupoje. HayuHbiii meton 1/0 OK 01 | IIP62 OVILO6, JIP3, JIP7,
HAYYHOI'0 MO3HAHMA | TTO3HAHMS U METOBI UCCIETOBAHUS (PU3NICCKHUX SBICHUH. JIP25, JIP26, MP2, MP7,

OKCIepUMEHT M TeOopus B TMPOLECCe TO3HAHHUS IPHUPOJIBI. MP11, MP38, MP39
Habnronenne u skcriepumeHT B (usuke. CrocoObl H3MEpeHus
(m3nyecknx BeNMWYWH (aHAJIOTOBBIE W IU(PPOBBIC M3MEPUTEIHHEIC
npuOOpPEI, KOMITBIOTEPHBIE IaTYMKOBBIE cHucTeMbl). [lorpemHoctu
H3MepeHui Ppu3ndeckux BeTUUWH (a0CONIOTHASE U OTHOCUTENbHAS).
MogenupoBanue pu3nIecKux ABJICHUH U MPOLECCOB (MaTepualibHast
TOUKa, a0COJIOTHO TBEPAOE TENO, HAcaIbHAs KUAKOCTb, UACAIbHBIN
ra3, TOYeUHbIH 3apsn). ' unoresa. Gusndeckuil 3aK0H, TPAHUIIBI €TO
npuMeHuMocTy. Pusnueckass Teopus. Poiap m mecto ¢GU3MKM B
(OpMHPOBaHMM COBPEMEHHOHl HAy4HOM KapTUHBI MHpPaA, B
MIPAKTHYECKOH JIEATeIbHOCTH JITOIEH.
IIpodeccroHa/IbHO - OpHEHTHPYIOLIEE COAEPKAHIE 1/0
[Norpenrnoctn u3MmepeHnit Gu3ndeckux Benu4rH (aOCONIOTHAS W 1/0
otHocutenbHast). [lorpemuocti. TouHocTs pacueToB. OKpyrieHHe
grcen 10 Heobxonumoii TouHocTH. [lepeBoy enqunani B cucteme CH.

PA3JEJ 2 MEXAHUKA 21/0

Tema 2.1 Kunematuka | Conep:xanue 8/0




Mexanuueckoe aBuxKeHHE. (OTHOCUTENIBHOCTh MEXaHUYECKOTO 1/0 OK 01 [1P62_OVII.06,
memwkenns. Cucrema otcuera. Ilpsmas u oOpartHas 3amadu OK 02 I1P69_OVII.06,
MeXaHHUKH. Pagmyc-BeKTOp MaTepHalbHOW TOYKH, €T0 MPOSKINK Ha OK 03 [1P67_OVII.06,
ocH cucteMsl KoopauHat. Tpaekropus. I[lepemerienue, cCKOpocTb OK 06 [1P63_OVIIL.06,
(cpemHsSII  CKOpOCTb, MTHOBEHHasi CKOPOCTh) U  YCKOpPEHHE JIPS, JIP9, JIP25, MP4, MP6,
MaTepUaTbHOW TOYKH, MX MPOCKIIMH HA OCH CHCTEMBI KOOpPIWHAT. JIP32, MP21, MP23, MP46,
CnoxxeHue mepeMeIeHui U clokeHue ckopoctei. PaBHoMepHOe U JIP14, JIP13, JIP12
PaBHOYCKOpEHHOE  MPSIMOJIMHEHHOE  JBIKEHHE. 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS W IyTH MAaTEPHAIBHONW TOYKHA OT
BpeMeHH W ux Tpaduku. CBoOomHoe maaeHHE. YCKOpPEHHE
cBOOOJHOTO MajzeHus. J[BrkeHune Tena, OpPOIIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBHCHMOCTh KOOPIWHAT, CKOPOCTH U YCKOPEHUS
MaTepruaIbHON TOYKH OT BpeMEHHW W uX Trpaduku. KpuBonmHeiHOe
JIBW)KEHUE. [[BI>KEHHME MaTepUalbHOM TOYKHA IO OKPYKHOCTH.
YrmoBas u nuHe#Has ckopocTh. [lepwog m wactota obOparieHus.
LenTpocTpemurensHoe (HOpMarpHOE), KacaTelnpbHOe
(TaHTEHIMAJIBHOE) M MOJTHOE YCKOPEHHUE MAaTepHAITbHON TOYKH.
IIpogeccnonaibHO - OpUEHTHPYIOLIEE COAEPKAHIE 1/0
[Ipoeknynu BEKTOPHBIX BeNWYMH. M3MepurenpHble MPHOOPHI, 1/0 OK 01, | ITP62_OVII.06,
OTpesieNIAIoNINe JJINHY, AUAMETp H3JENHUHA, CKOpPOCTh BpALICHMUS. OK 02, |IIP69_OVII.06,
Lena nenenus npudopa, npeaen U3MEpPEeHus, TOUHOCTh U3MEPEHHH. OK 03, | I[IP67 _OVII.06,
TexHuyeckue  ycTpoiicTBa U TEXHOJOTHYECKHE  MPOIIECCHI: OK 06, |I1P63_OVII.06,
CIIUJIOMETP, JIBMOKEHUE CHApsJOB, LIEMHBbIE, IIECTEPEHYAaThle U OK 08 |I1P64 OVIL.06, JIP25, MP4,
pEMEHHBIE TIepeiaun, CKOPOCTHBIE TU(THI. MPe6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 6/0
[IpakTuueckoe 3ansthHe Nel. PemieHue 3amad 1Mo KHHEMATHKE. 2/0 OK 01, | I[TP62 OVII.06,
VYpaBHEHHS ABM)KEHUS OK 02, |IIP69 _OVII.06,
[Ipaktuueckoe 3anartue Ne2. PemieHwe 3amay Ha MapameTpbl 2/0 OK 03, | TIP67_OVIL.06,
BpAaIaTEIbHOTO JIBUXKCHUSI OK 06 |TIP63_OVIL06,
OK 09, |IIP61 OVILO6, JIP1, MPI
MP3, MP15, MPI12, MPI13
MP17, MP19, MP20, MP45
MP42, MP 43, MP8, MP10
Jlaboparoproe 3amatme Nel. OmpeneneHue TIJIOTHOCTH —Tela 2/0 OK 01, | I1P62 OVII.06,
pa3nuaHO HopmbI OK 02, |[ITP69 OVII.06,
OK 04 | [1P66_OVII.06,
OK 05, | ITP610_OVIIL.06
OK 06, | ITP65 OVYILO6




OK 07, | [TP63_OVII.06,
OK 09, | IIP68 OVII.06,
[1P61 OVIIL.06
MP2, MP3, MP7, MP5,
MP14, MP15, MP16, MP23,
MP24, MP28, MP29, MP30,
MP31, MP32, MP33, MP34,
MP 35, MP37, MP44, MP47,
MP48, MP54, MP55, MP56,
MP43, JIP26, JIP 27, JIP34,
JIP32,
Tema 2.2 Conep:xxanne 4/0
Aunamuka Ilepsriii 3akon  Herootona. MHepuuanabHble CHCTEMBI OTCYETA. 2/0 OK 01, | IIP62_OVILO06,
[Ipunuun otHocutensHocTH ["anmunes. HenHepuuanbHblE CHUCTEMBI OK 02, |IIP69_OVII.06,
orcyera (ompenenenue, npuMmepsl). Macca tena. Cuna. [lpunimn OK 03, | I[TP67_OVII.06,
cynepno3uuuu cui. Bropoil 3akoH HproTOHa 1yis1 mMaTtepuaibHOU OK 06 [I1P63 _OVIIL06,
Touku. Tperuii 3axoH HproTOHA 11T MaTEepHANbHBIX TOYEK. 3aKOH JIP25, MP4, MP6, JIP32,
BCEMHUPHOTO TITOTEHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHOW U MP21, MP23, MP46, JIP14,
vHepTHOM Maccel. Cuia  TsDKECTH.  3aBUCHUMOCTh  YCKOPEHUS JIP13, JIP12
CBOOOJHOTO MaJeHHsI OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETHI U OT
reorpa)uyeckoil IMPOTHL. JIBHXKEHHME HEOECHBIX TEI M UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBas kocmuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nsmxkyiuerocs ¢
yckopenueMm. Cuma Tpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbXKEHHUS ¥ cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
COINIPOTHMBIICHUSI IPU /IABWKEHUHM Tela B >KUIAKOCTH WIM Tase, ee
3aBUCHUMOCTb OT CKOPOCTH OTHOCHTEJIBHOrO ABMXKEHHUA. [laBneHue.
l'unpocratnueckoe gaBnenue. Cuna Apxumena.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 2/0
[IpakTnueckoe 3anarue Ne3. Pemenne 3amad mo teme «Buabl cui B 2/0 OK 01, | IIP62_OVII.06,
MexaHuke. Cuiia TpeHUsI OKOs, CKOJIBKEHHUSI, KAaUeHUS, BPALICHUS OK 02, |[ITPG9 OVII.06,
OK 03, | I[TP67_OVII.06,
OK 09 [ITP61_OVIL06
MP1, MP3, MPI5, MPI12,
MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MPS,
MP10
Tema 2.3 Conepxanne 7/0




3aKoHBI cOXpaHeHUs B
MeXaHHKe

Wmnynec MaTepuanbHOM TOUYKH, CHCTEMBI MATEPHAIBHBIX TOYEK. 1/0 OK 01, | IIP62 OVII.06,
LleHTp Macc CUCTEMBI MaTepPHABHBIX TOYEK. TeopemMa O IBKEHUH OK 02, |[ITPG9_OVII.06,
1eHTpa Macc. IMIysisC crilbl M I3MEHEHHE UMITYJIbCa Tela. OK 03, | I[TP67_OVII.06,
3aKkOH COXpaHEHHUS WMIyJbca. PeakTUBHOE JABHMKEHHE. OK 06, |I1P63_OVII.06,
MomeHT wuMIynbca MarepuanbHOW Toukw. [IpemcraBneHune o OK 07 [1P68_OVIIL.06, JIP25, MP4,
COXpaHEHWH MOMEHTa HUMITyJIbca B IIEHTPAJIBHBIX MOJAX. Pabora OK 08 MP6, MP 10, MP9, JIP32,
CHJIBI HAa MaJlloOM W Ha KOHEYHOM IepeMemieHud. | 'paduyeckoe MP21, MP23, MP46, JIP14,
npeacTaBieHue padoThl CHibl. MOIIHOCTH cuiibl. KuHeTHueckas JIP13, JIP12
SHEPTHS MaTepHalbHOW TOYkH. Teopema 00 H3MCHEHUH
KMHETHYECKOH JHEPruM MaTepuasbHOW TOuKH. lloTeHUuManbHBIE U
HenoTeHuuansHble cuibl. [loreHnmanbhas sneprus. [loreHunanpHas
3Heprus ynpyro zaedopmupoBaHHOW npyxkuHbl. IloTeHunanbHas
SHEeprusi TeJa B~ OJHOPOAHOM  TPAaBUTAllMOHHOM  IIOJIE.
[loreHumanbHass JHEpPrusl Tela B  TPaBUTALIMOHHOM  TOJIE
OTHOPONHOTO Iapa (BHYTpHM W BHE Imapa). Bropas kocmudeckas
ckopocth. Tperess Kocmmueckass CKOpocTb. CBs3b  pabOTHI
HETIOTCHIUANBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOW DHEPruu
CUCTEMBI TeJ. 3aKOH COXPaHEHHs] MEXaHU4YEeCKON SHEPrUU. YIIpyrue
1 HEYNPYT'He CTOJIKHOBEHHSI.
B ToM unc/ie NPAKTHYECKUX H J1a00PATOPHBIX 3aHSITHH 6/0
[IpakTnueckoe 3ausTue No4. 3aKOHBI COXpaHEHUS B MEXaHUKE U UX 2/0 OK 01, | ITP62_OVII.06,
MIPUMEHEHHE. OK 02, |[ITPG9 OVII.06,
[pakTuueckoe 3anstue Ne5. Pemenue 3amay Ha Gopmyiibl paboThI 2/0 OK 03, | ITP67_OVIL.06,
cui. Pabota n MomHOCTh. DHeprus, ee BUAbl. 3aKOH COXPaHEHHS OK 09 |IIP61_OVILO6
SHeprHH MP1, MP3, MP15, MP12,
MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MP§,
MP10
JlaGopatopHoe 3ansTue Ne2. OnpezeneHue kodhhuueHTa 2/0 OK 01, | I[TP62 OVII.06,
YKECTKOCTH YIIPYTOro Tena. OK 02, |IIP69 _OVII.06,
OK 04 | [TP66_OVII.06,
OK 05, | I[TP610_OVIIL.06
OK 07, | ITP65_OVYILO6 I1P68_OVII.06,
OK 09, |IIP61 _OVYILO6, MP2, MP3,

MPS, MP7, MPl4, MPI5,
MP16, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP56, MP43, JIP34,
JIP32,




Tema 2.4 Conepxanne 2/0
CraTuka u
IHAPOCTATHKA AbGcomtoTHO TBepaoe Tenmo. [locTymarenpbHOE H  BpallaTeIbHOES 1/0 OK 01, | I1P62 OVII.06,
IBIDKEHHWE TBEPAOro Tejda. MOMEHT CHIBI OTHOCHUTEIBHO OCH OK 02, |[ITPG9_OVII.06,
BpamieHus. [lneuo cunpl. CroxkeHWe CWI, TPUIOKEHHBIX K OK 03, | I[IP67_OVII.06,
TBepAoMy Temy. LleHTp TskecTH Tena. YCIIOBUSL PaBHOBECHS OK 06, |I1P63_OVII.06,
TBEPAOTO Tela. YCTOHMYMBOE, HEyCTOHuYMBOe, Oe3pa3nuyHoe OK 07 [1P68_OVIIL.06, JIP25, MP4,
paBHOBeCHE. MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12
IIpodeccnonaabHO - OpHEHTHPYIOLIEE COAEPKAHME 1/0
JlaBneHne KHIKOCTeW © Ta3oB. | WApocTaTHdYeckoe JaBJICHUE. 1/0 OK 01, | ITP62 OVII.06,
Enuanuer  wsMepenns paBneHus. [lpuboper  mnms  w3mepeHUs OK 02, |[IIPG9 _OVII.06,
JTaBJICHUS. OK 03, | [TP67 OVII.06,
OK 06 |ITP63_OVIIL.06,
OK 08, |ITP64 OVIIL.06, JIP25, MP4,
MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12
PA3JIEJI 3 MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA 24/0
Tema 3.1 Copep:xkanne 7/0
OcHoOBBI OCHOBHBIE ~ TIOJIOXKEHHUS ~ MOJEKYISIPHO-KHHETHUECKON  TEOpHH 3/0 OK 01, | IIP62 OVII.06,
MOJIeKYJISIPHO- (MKT), wux omnbiTHOe ob6ocHoBanue. Juddysus. BpoyHoBckoe OK 02, |IIP69_OVII.06,
KHHETHYeCKOH JIBIDKEHUE. XapakTep [JBUXKEHUS W B3aUMOJCHUCTBUA YaCTHI] OK 03, [1P67 _OVII.06,
TEOpHHU BelllecTBa. MoJenu CTPOEHHUs T'a30B, KUIAKOCTEN U TBEPIBIX TEI U OK 06 [I1P63 OVIIL.06,

00bsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojenell. Macca u
pasmepsl Mosiekyn (aromoB). KommuectBo BemectBa. [locrosHHas
Asoraznpo. TemnoBoe paBHOBecwe. Temmeparypa u cHnocoObl ee
n3mepenus. [llkana remnepatyp Llenascuss. Mozens uaeansHoro rasa
B MOJIEKYJISIPHO-KHHETUYECKON TEOpWH: YACTHIBl Tra3a JBHXKYTCS
Xa0THMYECKH M HE B3aUMOJEHMCTBYIOT Apyr ¢ ApyroM. I 'a3oBbie
3akoHBl. YpaBHeHHMe MenzeneeBa-Kianeiipona. AOGcomroTHas
temreparypa (mkana temmeparyp KensBuna). 3akon [lamproHa.
Wzonpoueccsl B HMIeaqbHOM Ta3e C TOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. [ paguueckoe npeacraBieHHe W30MPOLIECCOB: U30TEPMA,
nzoxopa, m300apa. CBsi3b MeXAy JaBICHHEM U  CpeiHel
KHHETHYECKOH JHEpruel IMOCTYNMaTebHOTO TEIJIOBOTO JIBHYKECHHSI
MOJIEKYJ HAEANIBbHOrO Taza (OCHOBHOE YpPaBHEHHE MOJEKYISAPHO-
KHHETUYECKOH TEOpUH HaeanbHOro Trasza). CBs3p abCONIOTHOM
TEMIeparypbl  TEPMOJUHAMUYECKOM  CHUCTEMBI €O  CpeaHei
KMHETHYECKOH 3HEpruel MoCTyNaTeIbHOT0 TEIUIOBOTO ABHKECHHUS €€

JIP25, MP4, MP6, MPI3,
MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12




YaCTHII.

B ToM unciie mpakTHYeCKUX U J1a00PATOPHBIX 3aHATHIA 4/0
[Ipaktuueckoe 3anatue Ne6. Pemenme 3agau mo Teme «OCHOBEHI 2/0 OK 01, | IIP62_OVII.06,
MKT. Pemenwue 3ama4 Ha ypaBHEHHE COCTOSIHHUS UACATFHOTO Ta3a OK 02, |[IIPG9_OVII.06,
OK 03, | I[IP67 OVII.06,
OK 06 |ITP63_OVILO06,
OK 09, | IIP61_OVIIL.06, ITP64 OVYIIL.06
JIP1, MP1, MP3, MP15,
MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MP8, MP10
Jlaboparoproe 3anarue Ne3. «IIpoBepka ra3oBbIX 3aKOHOBY 2/0 OK 01, | ITP62 OVII.06,
OK 02, |IIP69_OVII.06,
OK 04 | [1P66_OVII.06,
OK 05, | IIP610_OVIIL.06
OK 06, | IIP65_OVII.06, ITP63_OVII.06,
OK 07, | IIP68 OVIILO06,
OK 09, |IIP61 OVII.06
MP3, MP5, MP15, MP23,
JIP26, , MP28, MP29, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP16,
JIP27, JIP34, JIP32,
Tema 3.2 Conep:xanne 5/0
OcHoBBI
TePMOIMHAMUKH. Tepmonunamuueckass (TJl) cucrema. 3amaHue BHEUIIHUX YCIOBHMA 1/0 OK 01, | ITP62_OVII.06,
TemioBble MAIIMHLL. | A1 TEPMOJMHAMHUYECKOW CHCTEMbl. BHemHWe Hu BHYTpPEHHHE OK 02, |IIP69_OVII.06,
napaMmeTpsl. IlapamMeTpel TEpMOAMHAMHYECKOW CHCTEMBI Kak OK 03, | I[IP67_OVII.06,
CpPEIHME 3HAYCHMs BEJIMYMH, OIMUCBIBAIOIIMX €€ COCTOSHUE Ha OK 06 |ITP63 OVIIL.06,
MHUKpPOCKOITMYECKOM ypoBHE. HyneBoe Hawamo TepMOAWHAMHUKU. OK 08, |IIP61_OVII.06,
CamMornpou3BosibHAs pelakcaluus TEPMOJUHAMUYECKONH CUCTEMBI K OK 09, |IIP64 OVIIL.06, JIP25, MP4,

TEIUIOBOMY  paBHOBecHIo. Mojens  WAeanbHOro rasa B
TEpPMOJMHAMMKE - CUCTEMa YpaBHEHUM: ypaBHeHUE MeHpeneepa-
Kitanelipona u BbIpa)K€HHE [UIsl BHYTPEHHEH HHEPrUH. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJENU: HU3Kasg KOHLEHTpalus YacTull,
BBICOKHE TeMIlepaTypbl. BrlpaxkeHue a8 BHYTPEHHEU 3HEpPruu
OIHOATOMHOTO  HJEaJIBHOro  rasa.  KBasucratudeckue W
HECTAaTUYECKUE IIPOLIECCHI. OnemeHTapHas pabota B

MP6, MP13, MP17, MP18,
MP19, MP20, MP30, MP35,
JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12, JIP16,
JIP27




TepMOJMHaMUKe. Bbrancienne paboThl MO TpaduKy Mmpolecca Ha
pV-muarpamme.  Teromepemada Kak — CIoco0 — M3MEHEHUS
BHYTpEHHEH  DSHEPruM  TEPMOJMHAMHYECKOM  CHUCTeMBI  0e3
coBeplieHus padoThl. KOHBEKIUS, TEIIIONPOBOAHOCTD, U3TYUCHHE.
KonuyectBo TemnoTsl. TemnoeMKocTh Tena. Y AelbHas U MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHEe Maiiepa. YaenbHas TeroTa
cropaHusi  ToljiMBa. Pacdyer  KoiNMYecTBa  TEIUIOTHl  IIPH
teronepenayde. [lonstue 06 annadbarnom nporecce. [lepBriii 3akoH
TepMOJMHAMHKHN. BHyTpeHHss1 sHeprus. KommdecTBo TeIIOTH U
pabota  Kak  Mepbl ~ U3MCHCHHWS  BHYTPCHHEHW  JHEPTUHU
TEPMOJIMHAMHUYECKOU cUCTeMBbl. BTOpOil 3aKOH TepMOAMHAMUKY IS
PaBHOBECHBIX IPOIIECCOB: Yepe3 3a/laHHOE PAaBHOBECHOE COCTOSHUE
TEPMOJMHAMHYECKOW CHCTEMBI TIPOXOANT €IWHCTBEHHAs anuadara.
AbcomoTHas Temreparypa. BTopoil 3akoH TepMOIMHAMUKH IS
HEPAaBHOBECHBIX TMIPOIECCOB: HEBO3MOXKHO TEpeNaTh TEIUIOTY OT
0ojiee XOJNOAHOTO Tena K Oojlee HarpeToMy ©0e3 KOMITCHCAIHH
(Knaysuyc). HeoOpatuMocTh MPUPOAHBIX MPOIeccoB. [IpHHIUIIBI
nerctBusa TerioBbix MammH. KITJ. Makcumanbnoe 3Hauenune KIT/I.
Huxn KapHo. Dxonoruyeckue acneKkThl HCIOIb30BaHUS TEIJIOBBIX
JnBuraresen. TemioBoe 3arpsa3HeHNe OKPYXKarolle Cpebl.

IpodeccnonaabHO - OpHEHTHPYIOLIEE COTEPKAHME 2/0
TexHUUECKHEe  YCTpOWCTBA W  TEXHOJOTHMYECKHE  IPOLECCHI: 2/0
XOJIOJUIBHUK,  KOHIWIMOHEp, BEHTWIATOp. Bumel  cucrem
TEIUIONOTpeOIeHUS; YCTaHOBKH, noTpedIIsIonye TETIOo,
MOTPeOUTENbCKHE TEIUIOBBIE CETH, WYHKTBI 00OTrpeBa, WHEIC
BO3BE/ICHUS 1TOJJOOHOTO PO/Ia MCIIOIb30BAHUS.
B ToM unciie mpakTHYECKUX U J1a00PATOPHBIX 3aHATHH 2/0
IIpaktuueckoe 3anstue Ne 7. Pemienue 3amau mo teme «OCHOBBI 2/0 OK 01, | I1P62 OVII.06,
TepMOJHAMHKH. [IpuMeHeHne rnmepBoro Hadana TEPMOAMHAMUKH K OK 02, |ITP69_OVII.06,
monporeccaM. KI1J[ TeraoBeIx qBUTaTenc» OK 03, | I1IP67 OVIILO06,
OK 06, |IIP63_OVII.06,
I1P64 OVIL.06, JIP1, MPI1
MP3, MP15, MPI12, MPI3
MP17, MP19, MP 20, MP45
MP42, MP 43, MP§, MP10
Tema 3.3 Conep:xanue 12/0




ArperaTHsie
COCTOSIHMS BellecTBa.
®a3oBble NEPeXOabl

[NapooOpa3zoBanue u KoHaeHcauusi. lcmapeHue W KHIICHHE. 1/0 OK 01, | IIP62 OVII.06,
VYaenpHast ~— Temiora  mapooOpaszoBaHMs.  HacwlmeHHBIE U OK 02, |[ITPG9_OVII.06,
HEHACHIINICHABIE Taphl. KauecTBeHHass 3aBHCHMOCTH IIOTHOCTH H OK 03, | I[TP67_OVII.06,
JIaBJIEHUS HACBHIIIEHHOTO Mapa OT TeMIepaTypbl, X HE3aBUCHUMOCTb OK 06 |ITP63_OVIIL.06,
OoT o00beMa HACHIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIEPaTyphI [1P64 OVIIL.06, JIP25, MP4
KHIIEHUS OT JaBJI€HWS B IKUAKOCTH. BIakHOCTH BO3ayXa. MP6, MP13, MP17, MPI18
AOcomoTHasT ¥ OTHOCHTENBbHAs BJIAKHOCTh. TBepaoe TeJo. MP19, MP20, JIP32, MP21
Kpucrannuueckne u amopgHble Tena. AHHU30TPONUS CBOWCTB MP23, MP46, JIP14, JIP13
kpuctaioB. [lnaBiaeHue W KpucTauIM3alMsa. YJenbHas TemioTa JIP12
miapnenus.  CyOnmumanums.  Jlebopmanmu — TBepAoro - Tea.
Pactsokenne n cxarue. Capur. Monyns FOnra. Ilpexen ympyrux
nedopmarmii. TerroBoe pacmiupeHne XKUIKOCTeH W TBEPIBIX Tell,
00bEMHOE U JIMHEHHOE paclIMpeHue. AHTapMOHHM3M TEIUIOBBIX
KOJICOaHWH YacTHIl BEIeCTBA KaK MPUYHMHA TETJIOBOTO PACIIUPEHHUS
Ten (Ha KavyecTBEHHOM YypoBHe). llpeoOpasoBanme »sHEprum B
(ha30BBIX TIepexoax. Y paBHEHNE TEILIOBOTO OalaHca.
[NoBepxHocTHOE  HaTspkeHue. KoadduiueHT MOBEPXHOCTHOTO
HaTsDKeHus. KanwiuisipHele siBieHus. [laBieHue 1moJ NCKPUBICHHON
MOBEPXHOCTHIO XKuakocTu. Popmyna Jlamnaca.
IIpodeccnonalbLHO - OPUEHTHPYIOLIEE COAEPIKAHIE 1/0
Tennonepenaya npu koHaeHcanuy. [lapameTpsl BIaKHOrO BO3ayXa. 1/0
Braxxnocts Bo3ayxa. CBoICTBA BOABI ¥ BOJSIHOTO Tapa.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHII 10/0
Jlabopatoproe 3anstue Ned. Ompenencnue  kod3dduimenta 2/0 OK 01, | I[TP62 OVII.06,
MTOBEPXHOCTHOM INIOTHOCTH KHUJKOCTH METOJIOM OTphIBA Kalelb OK 02, |IIP69 _OVII.06,
JlaGopatopnoe 3ansiTue NeS. OmpeneneHue BIaKHOCTH BO3AyXa U 2/0 OK 04 | [1P66_OVII.06,
aTMOC(EPHOTO JIaBJICHUS OK 05, | [TP610_OVII.06
Jlabopatoproe  3amstme ~ Ne6.  OmpejeneHue  yAelbHOH 2/0 OK 06, | ITP65_OVYIIL.06, ITP63_OVII.06,
TEIUIOEMKOCTH BEILECTBA OK 07, | ITP68 OVII.06,
JlaGoparoproe 3anstue Ne7. OmnpezpeneHue MOAYIS YHOPYrocTH 2/0 OK 09, |IIP61_OVIL06
DPE3HHbI MP3, MP5, MPI5, MP28,
MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP56,
MP43, JIP34, JIP32
[paktnyeckoe 3amsartue Ne8. CpoiicTBa TBepAbIX Tel. Bujisl 2/0 OK 01, | ITP62_OVII.06,
nehopMaru. OK 02, |[ITPG9 OVII.06,
OK 03, | I[IP67_OVII.06,
OK 06, |IIP63_OVII.06,

I1P64 _OVIL.06, MP8, MP9,




MP10, MP21, MP17, MP13,
JIP 26, JIP14, JIP23,JIP13

PA3JEJ 4 DJIEKTPOAUMHAMUKA

39/0

Tema 4.1
DJIeKTpOCTATHKA

Conep:xxanue

5/0

OJeKTpu3anms Tell U €€ NPOSBICHUSA. DJIESKTpUUIeCKUi 3apsa. J[Ba
BHJA DJIEKTPUUYECKUX 3apsAAoB. IIpOBOTHUKH, IUANIEKTPUKU U
MOJIYTIPOBOJHUKHU. DJIEMEHTApHbIM 3JIEKTpUUECKUN 3apsa. 3aKkoH
COXpaHEHUs HJICKTPUYECKOro 3apsina. BzammoneilcTBue 3apsinoB.
Toueunsle 3apsansl. 3akoH Kysnona. Onexktpuueckoe mnone. Ero
JeifictBMe  Ha  JNeKTpuYeckue  3apsapl.  HampspkeHHOCTB
anekTpudeckoro moss. [IpoOGHbIA 3apsn. JIMHUM HanpsHKEHHOCTH
JIEKTPUIECKOTO 10J1sl. OZHOPOTHOE IEKTPUUECKOE TIOJIE.
[loTeHUManbHOCTH  3JIEKTpOCTaTHYeCKoro  mois.  Pa3HocThb
MOTEHIMANOB M HanpsbkeHue. [loTeHumanbHas sHeprus 3apsga B
3JIEKTpOCTaTHUECKOM ToJie. IloTeHnuan 3neKTpocTaTuIeCcKOro moJisl.
CBsi3b HaNpsSOHKEHHOCTH IOJII W PAa3HOCTH TOTEHLMANOB JUIf
JNMIEKTPOCTaTHYECKOTO0  Mmojisi  (Kak  OJHOPOJHOrO, Tak M
HEoqHOpoxHOrO). [IprHIMIT Cynepno3uy 3EeKTPUIECKUX MOJICH.
[Tone ToueuHoro 3apsna. Ilose paBHOMEPHO 3apsKEHHON chepbl.
Ilone paBHOMEpHO 3apskeHHOro 1o o0bemy 1mapa. [lome
PaBHOMEPHO 3apsDKEHHOM OECKOHEYHOW IUIOCKOCTH. KapTuHbl
JUHANA HANpSKEHHOCTH OSTHX TMOJIEH H  3KBUIIOTEHIHMAJIbHBIX
noBepxHocTel. ITpOBOHUKY B 3JIEKTPOCTATUYECKOM I10JI€E. Y CJIOBUE
paBHOBecHs 3apsAAoB. HMAJIEKTPUKH B 3JEKTPOCTATHYECKOM IIOJIE.
JusnekTpuyeckas NPOHULIAEMOCTh  BemiectBa. KonpeHcartop.
ONEeKTPOEMKOCTh  KOHJIEHCATOpa.  DIEKTPOEMKOCTh  IUIOCKOTO
KoHAeHcaTopa. [lapamnenbHoe — coelWHEHHE  KOHJEHCATOPOB.
IlocnenoBarenbHOE ~ COEOIUHEHME  KOHAEHCAaTOPOB.  DHEPTHUs
3apsDKEHHOTO KOHZEHcaTopa. JIBrkeHue 3apsHKeHHOM YacTHLBI B
OJTHOPOJIHOM 3JIEKTPUIECKOM TOJI€.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

TIP62_OVIL06,
TIP69 OVILO06,

TIP67 OVILO06,
I1P63_OVILO6,
TIP68_OVILO06,

JIP25, MP4, MP6, MPI3,
MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IIpodeccnoHa/ILHO - OpPHEHTHPYIOLIECE COAEPAKAHNE

2/0




DJEeKTPOCTaTUUECKUE SIBIICHHS, UX Y4YEeT M NMPUMEHEHHE B OBITY H 2/0 OK 01, | IIP62 OVII.06,
TeXHHKEe.  MeETombl  MPEAOTBpAICHUS  DJIEKTPOCTATHUSCKHUX OK 02, |[ITPG9_OVII.06,
BO3TOPAHHMA. OK 03, | I[TP67_OVII.06,
OK 06, |I1P63_OVII.06,
OK 07 | [1P68_OVIIL.06, JIP25, MP4,
MP6, MPI13, MP17, MPI18,
MP19, MP20, JIPS5, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP27, JIP28,
JIP31
B ToM uncsie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHI 2/0
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2/0
[IpakTiueckoe 3amstie Ne9. Pemenme 3amad  1mo  Teme 2/0 OK 01, | ITP62 OVII.06,
«DNeKTPOCTaTHKA. DIIEKTPOEMKOCTh KOHAEHCATOPOB» OK 02, |IIP69_OVII.06,
OK 03, | I[TP67_OVII.06,
OK 09 [I1IP61 _OVIIL.06
MP1, MP3, MP15, MPI12,
MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MPS,
MP10
Tema 4.2 Conep:xanne 19/0
MocTossHHBII
snexrpuueckmii Tok. | Cuna  Toka. IlocTOsHHBIE  TOK.  VYCJIOBHA — CyHIECTBOBaHHs 1/0 OK 01, | ITP62_OVII.06,
MTOCTOSTHHOT'O 3JIeKTpUYecKoro Toka. Mcrounuku Toka. Hanpsoxenue OK 02, |IIP69_OVII.06,
U u DAC €. 3akon Oma i yvacTka HEMmH. DJIEKTPHYECKOEe OK 03, | I[IP67_OVII.06,
CONPOTHUBJIECHUE. 3aBUCHUMOCTb  CONPOTUBJICHUS  OJHOPOIHOTO OK 06, |ITP63 OVII.06,
MPOBOJIHAKA OT €ro JJIMHBI ¥ IUIOIMIAIX IOTIEPEYHOTO CEUCHUSI. OK 07 | [TP68 OVIIL.06, JIP25, MP4,
YaenpHOE ~ CONPOTHBIICHHWE  BEIICCTBA. ITocnenoBarenbHOE, MP6, MP13, MP17, MPIS,
napajieIbHOE, CMEIIAHHOE COCAUHEHHE NPOBOAHUKOB. Pacuer MP19, MP20, JIP5, JIP6,
pa3BeTBICHHBIX AIeKTpUUecKux 1ernei. [Ipasuna Kupxroda. JIP32, MP21, MP23, MP44,
Pabota sanextpudeckoro Toka. 3akoH Jxoymnsa-JleHma. MP38, MP39, MP46, JIP14,
MomHOCTs  3JIEKTPUYECKOTO  TOKa.  TernoBas  MOIIHOCTD, JIP13, JIP12, JIP28, JIP31
BelensieMas Ha pesuctope. OC u BHyTpeHHEE CONpPOTHBIICHUE
WCTOYHMKAa ToKa. 3akoH Owma 18 ToiaHOH  (3aMKHYTOH)
NIEKTPUYECKO Lenu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbikanue. KonyeHcarop B ienu NOCTOSHHOTO TOKA.
IpodeccnonaabHO - OpHEHTHPYIOLIEE COTEPHKAHME 2/0
Pasnuunble nedicTBUS  TOKa. CriocoObl  TpeAOTBpaIlleHHs OT 2/0 OK 01, | IIP62_OVII.06,




KOPOTKOTO  3aMmblkaHus. Buasl  npenoxpanuteneil.  UrteHue OK 02, |[ITPG9 OVII.06,
DIEKTPUYECKUX cXeM. Pacder mapameTpoB menu. TexXHUYIECKHe OK 03, | I[TP67_OVII.06,
YCTPOMCTBA U TEXHOJIOTHYECKUE TPOIIECCHI: aMIIEPMETP, BOIBTMETP, OK 06, |IIP63_OVII.06,
peocTaT, CUETYMK OJJIEKTpUYECKOM »sHepruu. Pacxog u yuer OK 07 | [IP68_OVII.06,
SHEPrOpeCcypCoOB TEILIOBOI SHEPTUH. OK 08 | [1P64 OVII.06
JIP25, MP4, MP6, MP13,
MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM unciie mpakTHYECKUX U J1a00PATOPHBIX 3aHATHH 16/0
[IpakTuueckoe 3anartue Nel(. Pemenue 3amau «3akonbl Owma. 2/0 OK 01, | I[TP62 OVII.06,
Conpotusnenue. CMeIIaHHOE COEAMHEHHUE POBOIHUKOB) OK 02, |[ITPG9_OVII.06,
OK 03, | [TP67 _OVII.06,
[IpakTuueckoe 3anstue Nell. Perienue 3amau mo teme «Pabora, 2/0 OK 09 |[IIP61 OYIL0O6 MPI, MP3,
MOIITHOCTb U COMPOTUBJICHUE JICKTPUIECKOTO TOKa» MPlS? MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
JlabopatopHoe  3amste  Ne8.  OmpenerieHue  YACIBHOTO 2/0 OK 01, | I1P62 OVII.06,
CONPOTHUBJICHUS IPOBOJIHMKA OK 02, |IIP69 _OVII.06,
JlaGopatoproe 3aHsTHe Ne9. DkcnepuMeHTaldbHas HpPOBEpKa 2/0 OK 04 | [1P66_OVII.06,
3aKOHOB TMAapaJUICIFHOTO U  IOCJIEAOBATEILHOTO  COCAMHEHUS OK 05, | ITP610_OVII.06
MIPOBOJTHUKOB OK 07, | ITP65 OVILO06, ITP68_OVYIIL06,
Jla6opatopHoe 3aHathe NelO. M3yuenue paGoOTBI MyJIBTHMETpA. 2/0 OK 09, |IIP61_OVIL06, MP3, MP5,
Onpenenerne DJIC ¥ BHYTPEHHETO CONPOTHBICHHS HCTOYHHKA MP15, MP28, MP29, MP30,
AIIEKTPUUECKOU SHEPTUU MP31, MP32, MP33, MP34,
Jla6opatopHoe 3amstue Nell. OmnpezeneHue TeMmIepaTypHOTO 2/0 MP37, MP54, MP55, MP 56,
koddduImenTa Mean MP 43, JIP34, JIP32,
JlaGopatoprnoe 3amsartue Nel2. OmnpexpeneHue CONPOTHBICHHUS 2/0
pe3ucTopa METOJJIOM MapKUPOBKH
Jlaboparoproe 3anstue Nel3. Onpenenenue KI1J| Harpesareneit 2/0
Tema 4.3 Conepxanne 6/0




DJIEeKTPUYECKHH TOK B | DJIEKTpUUYECKasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. DJIEKTPOHHAS 2/0 OK 01, | ITP62 OVII.06,
Pa3IUYHBIX CpeJax | MPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBHCHUMOCTH COIPOTHBIICHUS OK 02, |[ITPG9_OVII.06,
METAJJIOB OT TemrepaTypbl. CBepXIPOBOAMMOCTD. DIEKTPHUECKUI OK 03, | [1P67_OVII.06,
TOK B BakyyMme. CBOMCTBA 3J€KTPOHHBIX My4KOB. [101ynpoBOIHUKH. OK 06, |I1P63_OVII.06,
CobOcTBeHHass W TIpUMECHAas MPOBOJWMOCTD TONYIPOBOTHUKOB. OK 07 | [1P68_OVII.06,
CgoiicTBa p-n-nepexona. [lomyrpoBogHUKOBEIE PHOOPHI. OK 08 | JIP25, MP4, MP6, MP13, MP17
OneKTpUYeckuil TOK B  DJIEKTPONHUTAX. OJIEKTPOIUTHYECKAS MP18, MP19, MP20, JIPS, JIP6
Juccoruanus. DnekTponn3. 3akonsl dapajes s ANeKTPOIn3a. JIP32, MP21, MP23, MP44
ONEeKTPUICCKUH TOK B rasax. CaMOCTOSTENLHBIN u MP38, MP39, MP46, JIP14
HECaMOCTOSITENbHBIN pa3psld. Pa3znuyHbpie THUIBI CAMOCTOSATEIBHOIO JIP13, JIP12, JIP28, JIP31
paspana. Monnusg.  Ilmasma.  TexHuueckue  ycTpoucTBa U
MPAKTHYECKOe MPUMEHEHHUE: Ta30pa3psaHble JIAMIIBI, JIEKTPOHHO-
mydeBass ~ TpyOKa,  IOJYIPOBOJHUKOBBIE  MPHOOPHL:  JTHOI,
TPaH3UCTOP, (OTOAMOA, CBETOIMOJ, TajlbBaHWKa, pa@UHUPOBAHHE
MeJI¥, BEITNIABKA ATFOMUHHMSA, JIEKTPOHHAS MUKPOCKOTIHSL.
B ToM unciie mpakTHUYECKUX U J1a00PATOPHBIX 3aHATHH 4/0
JlabopatopHoe 3anstue Nel4., OmnpeneneHue 3ICKTPOXUMHYECKOTO 2/0 OK 01, | I[1P62 OVII.06,
SKBHBAJICHTAa MEJH B MIPOIIECCE AIEKTPOIIN3a CyIb(haTa MEIH. OK 02, |[ITPG9_OVII.06,
JlaGopatopHoe 3aHsTHe Nel5. 3aBMCHMOCTb CONPOTHBIEHHS OT 2/0 OK 04 | [TP66_OVII.06,
TeMIepaTypsl 00pa3oB MeTAIIIa U HOTYIIPOBOJHHUKA OK 05, | ITP610_OVII.06
OK 07, | [TP65_OVIIL.06, ITP68_OVIIL.06,
OK 09, | IIP61 OVII.06,
[1P64_OVII.06
MP3, MP5, MPI5, MP28,
MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Tema 4.4 Conepsxkanue 5/0

MarmuuTHoe mo.Jie




B3auMopeiicTBiE MOCTOSHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. 1/0 OK 01, | ITP62 OVII.06,
MarautHoe mojne. Bekrtop wmarHuTHOW wWHAYKIwW. [IpuHImm OK 02, |[ITPG9_OVII.06,
CYTIePIIO3UIINY MAaTHUTHBIX TToJiel. JIMHM MarHUTHOW MHAYKITNH. OK 03, | I[TP67_OVII.06,
MarHutHoe TMojie MPOBOJHHKA C TOKOM (IPSMOrO TPOBOAHUKA, OK 06, |I1P63_OVII.06,
KaTyIIKu u KpyroBoro Butka). OmbiT Opcrena. Cuma Ammepa, ee OK 07 | [1P68_OVIIL.06, JIP25, MP4,
HampasieHue u Moayib. Cuna JlopeHma, ee HampaBiIeHHEe U MOTYJIb. MP6, MP13, MP17, MPI18,
JBmxenue 3apspKEHHOM 4acTULBI B OJJHOPOJHOM MarHUTHOM IIOJIE. MP19, MP20, JIPS, JIP6, JIP32,
Padora cwier Jlopennma. MarautHoe TIOJ€ B BEIIECTBE. MP21, MP23, MP44, MP38,
DeppoMarHeTHKH, Imapa- ¥ TiaMarHeTHKH. MP39, MP46, JIP14, JIP13,
IIpodeccnoHaTBHO - OPHMEHTHPYIOIIIEe COTepsKaHne 2/0 JIP12, JIP28, JIP31
YcTpoiicTBa, OCHOBaHHBIE Ha CUJIOBOM JICHCTBUY MarHUTHOTO TIOJIS 2/0
B ToM 4HciIe MpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2/0
IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEPKAHNE 2/0
[IpakTuueckoe 3austie Nel2. Pemenne 3amad o temMe «MarautHoe 2/0 OK 01, | IIP62 OVII.06,
TI0JIE ¥ €TO XapaKTEePUCTUKI OK 02, |IIP69_OVII.06,
OK 03, | I[TP67_OVII.06,
OK 09 [I1IP61 OVYILO6 MPI1, MP3,
MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
Tema 4.5 Conep:xxanne 4/0
DJIEKTPOMArHUTHAsA | SIBieHuE 31eKTpOMarHuTHOW MHIYKIHHU. [I0TOK BEKTOpa MarHUTHOM 1/0 OK 01, | ITP62_OVII.06,
HHAYKUMS uaaykiud. DJIC uHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON WHIYKITUH OK 02, |[ITPG9 OVII.06,
@apanes. Buxpepoe snektpuueckoe mnoine. Tokum Dyko. IDC OK 03, | I[IP67_OVII.06,
MHAYKIAW B MPOBOHMKE, ABMKYIIEMCS B OJHOPOAHOM MarHUTHOM OK 06, |ITPG3 OVII.06,
none. [IpaBmno Jlenma. ManykTuBHOCTh. Katyrka WHIyKTHBHOCTH OK 07 | [TP68 OVIIL.06, JIP25, MP4,
B LENU MOCTOSHHOro ToKa. SBneHue camounaykiuu. JC MP6, MP13, MP17, MPIS,
CaMOMHAYKIIMU. DHEPrUsl MArHUTHOTO MOJI KaTYIIKH C TOKOM. MP19, MP20, JIPS, JIP6,
DJIEKTPOMArHUTHOE TIOJIE. JIP32, MP21, MP23, MP44,
IIpogeccnonaILHO - OPHEHTHPYIOLIEE COEePKAHNE 1/0 MP38, MP39, MP46, JIP14,
IMpuMeHEeHHE SJICKTPOMArHUTHOW WHAYKIIMA B YCTPOWCTBAX U 1/0 JIP13, JIP12, JIP28, JIP31
arperarax.
B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH 2/0
IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEPKAHNE 2/0




[MpakTnueckoe 3aHstue Nel3. Pemienue 3agady  mo  Teme 2/0 OK 01, | ITP62 OVII.06,
«ONMeKTpOMarHuTHasl  WHAYKIUS.  3aKOH  DIIEKTPOMArHUTHOM OK 02, |[ITPG9_OVII.06,
nHAYKOAA. CaMOWHIYKIIHSDY OK 03, | I[TP67_OVII.O06,
OK 09 [I1IP61 OVYILO6 MP1, MP3,
MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP8§, MP10
PA3JIEJI 5 KOJIEBAHUS U BOJIHbBI 20/0
Tema 5.1 Copep:xkanune 7/0
MexaHu4YecKHe Konebatenbnas cucrtema. CBoOomHbIe KoeOanws. ['apMoHUYIecKre 1/0 OK 01, | IIP62_OVII.06,
KO0JIeOAHUA M BOJIHbI | KoneOanus. Kunemarnueckoe ¥ JIMHAMHUYECKOE  OITMCAHMHE. OK 02, |[ITPG9 OVII.06,
DHepreTUdecKkoe OIMcaHhe (3aKOH COXPAHEHHS MEXaHHYEeCKOH OK 03, | I[TP67_OVII.06,
SHepruu). BBIBOJA AWHAMHUYECKOTO OIMCAaHUS TapMOHHYECKHUX OK 06, |IIP63_OVII.06,
KOJICOaHUH U3 UX PHEPTETHYECKOTO U KWHEMATHYECKOTO OMTMUCAHUSL. OK 07 | [TP68_OVII.06,
Ammutyna u ¢aza konebanuit. CBS3b aMIUIMTYABl KoJeOaHUI OK 08 | [TP64_OVII.06
WCXOIHOW BEIMYHMHBI C aMIDIUTYAaMH KOJeOaHWH ee CKOPOCTH M JIP25, MP4, MP6, MP13,
yckopenus. Ilepuony um 4yacrora kojeOanuii. [lepuom Mambix MP17, MP18, MP19, MP20,
CBOOOJHBIX KOJICOAHMH MaTeMaTHYeCKOro MasTHHKa. [lepuon JIP5, JIP6, JIP32, MP2I,
CBOOOMHBIX KOJIeOaHWI TMPYXUHHOTO MasTHHKA. [loHsTHE O MP23, MP44, MP38, MP39,
3aTyxarmmx KoiebaHusAX. BwiHYXIeHHbIe KoneOaHws. Pe3onaHc. MP46, JIP14, JIP13, JIP12,
Pe3zonancnas kpuBas. BiusiHue 3aryxaHus Ha BUJl PE30HAHCHOU JIP16, JIP27, JIP28, JIP31
KpUBO#. ABTOKONeOaHWs. MeXaHWYeCKHe BOJHBI, YCIOBHA WX
pacnpoctpanenus. [lomepednsie u mpomonkHBIE BOMHEL llepuon,
CKOPOCTh  paclpocTpaHeHuss U JymMHa BoJiHbBL  CBoiicTBa
MEXaHMYECKUX BOJIH: OTPaKEHUE, MPeIoOMIICHHE, UHTePEPEHITUS U
mudpaknus. 3Byk. CkopocTh 3ByKa. I'pomkocTs 3Byka. Bricorta
toHa. TemOp 3ByKa. lllymoBoOe 3arpsi3HeHUE OKPYKAIOIIEeH Cpebl.
B ToM umcsie MpaKTHYECKHX M J1a00PATOPHBIX 3aHATHH 6/0
[IpakTuueckoe 3anartue Nel4, MexaHuueckue KojeOaHUS M UX OK 01, | I1P62,I1P66, IIP67, MP1, MP3
XapaKTEePUCTUKHU 2/0 OK 02, | MP15, MP12, MP13, MP17
OK 03, | MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP8, MP10
JlaGoparoproe 3amstme Nel6. IlpoBepka 3akoHOB KoneOaHU 2/0 OK 01, | I1P62 OVII.06,
MaTEeMaTHYECKOT0 MasiTHUKA OK 02, |[ITPG9 OVII.06,
OK 04 | [1P66_OVII.06,
JlaGopatopHoe 3anatme Nel7. H3yueHuwe 3aKOHOB NPYKHUHHOTO 2/0 OK 05, | ITP610_OVIL06
OK 07, | I[TP65_OVIIL.06, [TP68 OVIIL.06,

MasiTHHKa

OK 09,

IIP61 OVIL06, MP3, MP5,




MP15, MP28, MP29, MP30,
MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,

Tema 5.2
DJ1eKTPOMATHUTHBIE
KO0J1e0aHUS ¥ BOJIHDLI

Conep:xanue

8/0

Konebarenpuprii  koHTYp.  CBOOOAHBIE  BIEKTPOMAarHUTHEIC
KojeOaHusI B WAEaTbHOM KoJliebaTenbHOM KOHType. Dopmyrna
Tomcona. CBA3b aMIUIMTYIbI 3apsiia KOHJIEHCATOpa C aMIUIUTYIOU
CHJIBI TOKA B KOJI€0ATEIbHOM KOHTYpeE. 3aKOH COXPAaHEHMS 3HEPTHH
B uaearbHOM  KoJiebaTelmbHOM KOHTYpe. 3aryxatomue
AIIEKTPOMAarHUTHBIE KosleOaHusl. BeIHYKI€HHbIE 3JIEKTPOMAarHUTHBIE
koneOanusi. IlepeMeHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMITUTYIHOE U ACHUCTBYIOLICE 3HAYCHUE CHUJIBI TOKA U HANPSDKEHUS
Opu  pa3iuyHoi (opMe 3aBUCHMOCTH IIEPEMEHHOTO0 TOKa OT
BpemMeHd. CHHycOMJalbHBIM  TEepeMeHHbI Tok. Pesucrop,
KOHJIEHCATOP U KaTyIIKa WHAYKTUBHOCTHU B LIETIM CUHYCOUAAIBHOTO
MEepEMEHHOro Toka. Pe3oHanc TokoB. Pe30HaHC HanpsDKEHUM.

Wneanvueiii  Tpancopmarop.  [IpousBoacrtBo, mepemaya U
noTpebJIeHNE 3MEKTPUUIECKON 3HEPrHuH. JKOJIOTHUECKUE PUCKU NPH
MPOM3BOACTBE  ANeKTposHepruu.  KynbpTypa  MCHOIb30BaHUS
DJIEKTPOSHEPTHH B TMOBCEAHEBHOM JKM3HH. OIJIEKTPOMATHUTHEIC
BOJIHBL. Y CIOBHUS H3JIYYCHHA DJICKTPOMArHUTHBIX BOJIH. Bzaumnas

opuentanus Bektopos E, B, V B snexrpomaruutHoii Bonne.
CBoNCTBa D3JEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHE, IPEIOMIICHUE,
MOJIIpU3aLys, uHTeppepeHuuss W Oudpaxius. [kana
3NEeKTPOMArHUTHBIX BOJH. [IprMeHeHne 3MeKTPOMarHUTHBIX BOJH B
TexHuke # ObITy. [IpUHIMOBI pafgMOCBs3W U TEIEBUACHUS.
Pagnonokanusa. OneKTpOMarHWTHOE 3arpsA3HEHHE OKpYKarolei
CpEBL.

1/0

IMpodeccnonanbLHO - OPHEHTHPYIOLIEE CONEPKAHIE

1/0

TexHosornn OXpaHbl OKPY’)KarIIed Cpelpl MNpU  CKUTAaHUU
OpraHMYecKOro TOIUNIMBA; ['a30BO€ TOIUIMBO U OCHOBBI €rO
CKUTaHUs; TPeoOpa3oBaHusl TEIUIOTH B JJIEKTPHUYECKYIO U JpyTUe
BHJIbI BHEPIUMU.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

TIP62_OVIL06,

IIP69 OVILO6,

TIP67 OVILO06,
I1P63_OVILO6,
TIP68_OVIIL06,
TIP64_OVYIL06

JIP25, MP4, MP6, MPI3,
MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31

B ToM 4mciie NpaKTHYECKHUX M 1a00pPATOPHBIX 3aHATHH

6/0

[Ipaktnueckoe 3amstue Nel5. Pemenme 3amad  Ha  BHIBI
CONpPOTUBJICHUN B LEMIX NEpeMEeHHOro Toka. Dopmyrsl
Tpanchopmaropa

2/0

OK 01,
OK 02,
OK 03,

TIP62_OVILO06,
TIP69 OVILO06,
TIP67 OVILO06,




[Ipaktuueckoe 3ansatue Nel6. Pemenue 3amau  mno Teme 2/0 OK 09 [I1P61 OVYIL.O6 MP1, MP3,
«IJNEKTPOMarHUTHBIC KOJICOAHMS H BOJTHBDY MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
JlaGoparoproe 3ansatme Nel8. VcrpolicTBo TpaHCcopmaropa, 2/0 OK 01, | ITP62 OVII.06,
reHeparopa OK 02, |[ITPG9_OVII.06,
OK 04 | [TP66_OVII.06,
OK 05, | ITP610_OVIIL.06
OK 07, | IIP65_OVIIL.06, ITP68 OVII.06,
OK 09, |IIP61 OVIILO6,
[1P64_OVIIL.06
MP3, MP5, MPI15, MP2S,
MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Tema 5.3 Conep:xxanue 5/0
Onruka
[IpsmonmHeliHOE pacmpocTpaHeHHe CBeTa B OIHOPOIHOW cpere. 1/0 OK 01, | IIP62_OVII.06,
Jlyu cBerta. ToueuyHblit HCTOUHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OK 02, | IIP69_OVII.06,
oTpaxkeHusi cBeta. [locTpoeHre M300pakeHH B TUIOCKOM 3epKalie. OK 03, | ITP67_OVIIL.06,
Coepuueckue 3epkana. [Iperomiienue csera. 3aKOHBI MPEIOMIICHHS OK 06, | IIP63 OVII.06,
cBeTa. AOCONIOTHBIM TMOKa3zarenb mperomiieHus. OTHOCUTENTbHBIN OK 07, [1P68_OVII.06,
MoKazaTenb mnpenomsieHus. IloCTOSHCTBO 4YacTOTBI CBETa W OK 08, | ITP64_OVII.06

COOTHOLICHHWE [UIMH BOJIH MNPH Hepexoie MOHOXPOMAaTHYECKOTO
CBETa yepe3 rpaHuIly pasjena ABYX ONTHYECKHUX cpea. XOoJ Jyded B
npusme. [ucnepcus ceera. ClokHbIN cocTaB Oenoro csera. Lger.

ITonnoe BHyTpeHHee oTpaxeHue. IIpenesbHBI yroa IOJHOrO
BHYTpeHHero oTpaxeHus. CoOuparolye W paccerBaloline JIMH3BL
Tonkasa nuH3a. POKYCHOE pacCTOSHUE M ONTHYECKAsl CUjla TOHKOHN
JUH3BL. 3aBUCHMOCTH (DOKYCHOTO PAacCTOSIHHS TOHKOHW cpepudeckoit
JUH3Bl OT €€ TEOMETPUH M OTHOCUTEIBHOIO IOKa3aTems
npenomiieHusi. dopMmyna TOHKOW JMH3BL. YBEIUYEHHUE, 1aBacMOE
JIMH30M. XOJ JIy4a, MPOLIEAIIEro JUH3Y IO IPOU3BOJBHBIM YIJIOM
K ee TJIaBHO# onrtuueckoi ocu. IlocTpoeHne n300pakeHU TOUKH
OTpe3Ka NpsAMOH B COOMPAIOMIMX M PACCEHBAIOLIMX JHMH33aX M UX
cuctemax. Omntudeckue mupubopsl. Pazpemaromas crmocoOHOCTS.
I'maz kak onrtudeckas cuctema. IIpemensl NPUMEHMMOCTH
reoMeTpuyeckoid ontukd. BomnoBas ontuka. HHtepdepenuus
cBeta. KorepeHTHbIE  WCTOYHHWKH.  YCIIOBHS  HAOIOACHWS

JIP25, MP4, MP6, MPI13,
MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




MaKCUMyMOB M MHHHMYMOB B WHTEP(EPCHIIMOHHON KapTHHE OT
JBYX  KOTEPEHTHBIX HWCTOYHHWKOB. IIpuMephl  KIIACCHYECKHX
nHTEephEpeHITMOHHBIX cxeM. [Judpakmms ceeta. dudpaknroHHas
penietka. YcioBUE HaONIOJCHUS TJABHBIX MAaKCUMYMOB IPH

[aJCHUM MOHOXPOMAaTHYECKOI'O CBeTa Ha  JU(PaKIMOHHYIO
penietky. [Tonsipusanus ceera.
B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH 4/0
Jlabopatophoe 3ansaTre Nel9. Onpenenenue moxkasarens 2/0 OK 01, | IIP62_OVII.06,
MIPEIOMIICHUS CTEKIIA. OK 02, |[ITPG9_OVII.06,
OK 04 | [1P66_OVII.06,
OK 05, | I[TP610_OVIIL.06
OK 07, | [TP65_OVIIL.06, ITP68_OVIIL.O06,
OK 09, | IIP61 OVII.06, ITP64_OVYIL.06
MP3, MP5, MP15, MP28
MP31, MP32, MP33, MP34
MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
[IpakTuueckoe 3ansatue Nel7 Pemenne 3anad o teme «Ontukay 2/0 OK 01, | I[1P62 OVII.06,
OK 02, |IIP69_OVII.06,
OK 03, | I[IP67 OVII.06,
OK 09 [ITP61_OVIL.0O6 MPI1, MP3,
MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
PA3JIEJI 6. OCHOBBI CHEIIMAJTBHOM TEOPUM OTHOCUTEJBHOCTH. 1/0
Tema 6.1 OcHoBbl | ['paHulIBl TPUMEHUMOCTU KJIACCUYECKOHM MexaHuku. llocTymatsl 1/0 OK 01, | IIP62 OVII.06,
CIEeNMAJILHON TEOPUM | CIISIMATBHOM  TEOPHUM  OTHOCHTEIBHOCTH. IIpocTpaHcTBEeHHO- OK 02, |[ITPG9 OVII.06,
OTHOCHUTEJHLHOCTH. BpeMeHHON wmHTepBal. [IpeoOpazoBanmst Jlopenma. VYcmoBue OK 03, | [1P67 OVII.06,
NpUUUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEAJICHUE OK 06, |IIP63 OVII.06,
BPEMEHM M  COKpAIleHWE [UIMHBL. OHEPrus. MW  UMIIYJbC OK 07 | [IP68 OVIIL.06, JIP25, MP4
PENAATUBUCTCKON dacTHIbl. CBSI3b MACCHI C DHEPTUEH U UMITYJIHCOM MP6, MP13, MP17, MPI18
PEIATUBUCTCKON YACTULIBI. DHEPTHUSI MOKOSL. MP19, MP20, JIPS, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
PA3JEJI 7 KBAHTOBASA ®U3UKA 7/0
Tema 7.1 Conepxanne 3/0




KopnyckynspHo- PaBHOBecHOE TemIoBoe U3MydeHne (M3IydeHre abCOMOTHO YEPHOTO 1/0 OK 01, | IIP62 OVII.06,
BOJIHOBOW ayanu3m. | Tema). 3akoH cmemnienns Buna. ['mmote3a Ilmanka o KBaHTax. OK 02, |[ITPG9_OVII.06,
®oronbl. DHeprus u uMiyibe potona. @ortosddexr. Onbiter AT OK 03, | I[TP67_OVII.06,
CroneroBa. 3akonbl (orodddexra. YpaBHeHHE DWHIITEHHA IS OK 06, |I1P63_OVII.06,
dhotoadpdexra. "Kpacnas rpanmma" pororddekra. JlaBmenne cpeta OK 07 | [1P68_OVIIL.06, JIP25, MP4,
(B WacTHOCTH, JaBJI€HHWE CBeTa Ha a0COJIOTHO MOTJIOMIAIONIYI0 H OK 08 MP6, MP13, MP17, MPIS,
a0COIFOTHO OTpaxarolnyo noepxHocTh). OnbiTel I1.H. JleGenera. MP19, MP20, JIP5, JIP6,
BonHoBbie cBolicTBa yactul. Bonnel ne bpoins. JnuHa BosiHbL 1€ JIP32, MP21, MP23, MP44,
Bpoitnsg u pazmepbl 00JacTH JTOKaTH3AINH JBIKYIIECHCS YaCTHIIBL. MP38, MP39, MP46, JIP3,
Kopmyckynsipao-BonHoBo# ayanu3Mm. Judpakuusi 3IeKTpoHOB Ha JIP7, JIP14, JIP13, JIP12,
kpuctamax. Crneunpuka m3mMepeHuil B MUKpomupe. COOTHOIICHHS JIP27, JIP28, JIP31
HeomnpeaeneHHocTei [ eiizenOepra
B ToM yHc/Ie MpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2/0
[IpakTiueckoe 3amstue Nel8. Pemenue 3amad mo TtemMe «3aKOHBI 2/0 OK 01, | IIP62 OVII.06,
¢dorosdhdexra. YpaBHeHHEe DWHIITEHHAY. OK 02, |IIP69_OVII.06,
OK 03, | I[TP67_OVII.06,
OK 09 [ITP61 OVIL0O6 MPI1, MP3,
MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Tema 7.2 Conep:xanne 3/0
CtpoeHue aToma OnbITHL O UCCIENOBAHUIO CTpoeHusl atoMa. IlnanerapHas Moznenb 1/0 OK 01, | IT1P61, ITP62, ITP63, I1P64,
atroma Pezepdopna. Iloctynatel bopa. M3nydeHue u morjiomieHue OK 02, | IIP65, I1P66, IIPGS, IIPGY,
(OTOHOB TpU MEPEeXoA€ aToMa C OJHOTO YPOBHS 3HEPrUM Ha OK 03, | JIP25, MP4, MP6, MP13,
npyroil. Buasl crektpoB. CHEKTp YpOBHEH OJHEPrMM aToma OK 06, | MP17, MP18, MP19, MP20,
Bojiopoaa. CIIOHTaHHOE ¥ BRIHYKJIEHHOE U3IyueHue cBeTa. Jlasep. OK 07 | JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 2/0
[Ipaktnueckoe 3ansatme Ne 19. «3ammch sIEepHBIX peakLuil. 2/0 OK 01, | IIP62 OVII.06,
CrpoeHue aToMOB M AaTOMHBIX sI€p. 3aKOH paJAHMOaKTUBHOTO OK 02, |IIP69_OVII.06,
pacmazay. OK 03, | I1P67 OVIILO06,
OK 09 [ITP61 OVIL0O6 MP1, MP3,

MP15, MP12, MP13, MPI17,




MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10

Tema 7.3 Copep:xkanune 1/0
AToMHoOeE SIApO Hyxmnonnas moxmens sopa leiizenOepra - VBanenko. 3apsn sapa. 1/0 OK 01, | ITP62_OVII.06,
MaccoBoe uwmcno sjapa. M3oronsl. PagmoaktuBHOCTE. Anbda- OK 02, |[ITPG9 OVII.06,
pacnaa. OIEKTPOHHBIH W TMO3UTPOHHBIN Oera-pacnaa. [amma- OK 03, | [TP67 OVII.06,
M3TydeHre. 3aKOH paJMOaKTUBHOTO pacmana. PamunoakTHBHBIE OK 06, |IIP63_OVII.06,
u30Tonbl B mpupoae. CBOMCTBA HMOHUBHUPYIOUIETO H3ITyUYCHUS. OK 07 | [IP68 _OVIIL.06, JIP25, MP4,
BnusHue pagnoakTUBHOCTU HA YKWBBIE OpPraHU3Mbl. ECTECTBEHHBIN OK 08 MP6, MP13, MP17, MPIS,
o mzmydenusa. Jlosumerpusi. DHEprus CBSI3U HYKIOHOB B SIIpe. MP19, MP20, JIP5, JIP6,
Anepusie cuibl. edekT macchl sinpa. Sneprsie peakiuu. [lemnenue JIP32, MP21, MP23, MP44,
U cuHTe3 sjaep. SlnepHbie peakTopbl. [IpoGieMbl yrpaBiseMoro MP38, MP39, MP46, JIP14,
TEPMOSIACPHOTO  CHUHTE3a. OKOJIOTMYECKUE aCMEKThl pPa3BUTHUS JIP13, JIP12, JIP27, JIP2S,
SIIEPHOM BHEpreTUKU. MeTonpl pPEerucTpanuud W HUCCIEeI0BaHUS JIP31
3JIeMEHTapHbIX YacTull. PyHIaMeHTaIbHbIe B3aMMO/IEUCTBUS.
Bapuonsl, me3zonsl u sentossl. [IpencraBnenune o CrannmapTHOI
Moxenu. KBapk-TmooHHass Mojenb aapoHoB. Dusnka 3a npeaenamu
CranpaptHoii Mozenu. TeMHas MaTepusi M TEMHas DSHEPrUs.
EnnHcTBO u3nueckoi KapTHHBI MUpA.
PA3JEJ 8. 3JJEMEHTbBI ACTPOHOMHUHA U ACTPOPU3UKMU. 3/0
Tema 8.1 Copepkanue 3/0
JJIeMeHTBI
Ortansl pa3BuUTHs acTpoHOMuUU. [IpHukinagHoe 1 MEUPOBO33pEHYECKOE 1/0 OK 01, | IIP62 OVII.06,
ACTPOHOMUM H
P — 3HAaYeHUE AacTPOHOMHH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIS OK 02, | ITP69_OVII.06,
OOBSICHEHHST ~ NPUPOABI  KOCMHYECKHMX  OOBEKTOB.  MeToabl OK 03, | IIP67 OVII.06,
aCTPOHOMHYECKHMX HcciefoBaHHd. COBpPEMEHHBIE  ONTHYECKHE OK 06, | IIP61 OVIL.0O6 JIP3, JIP7,
TEJICCKOIIbI, PaJHOTENIECKOIbI, BHeaTMOC(hepHas acTpoHOMHUs. Bu OK 07 JIP8, JIP9, JIP16, JIP27, MP1,
3Be3HOTO HeOa. Co3Be3qusi, IpKUE 3BE3/bl, IDIAHETHI, UX BUIUMOE OK 08 MP3, MP15, MPI12, MP13,

nemkeHne. Conneunas cuctema. Comane. CoslHE4YHass aKTUBHOCTD.
Uctounnk sHeprun ConHua H 3Be3A. 3BE3ABI, UX OCHOBHBIE
XapakTepucTuku. [lnarpamma "crekTpaibHBIN KIIacc - CBETUMOCTB .
3Be31pl TJIaBHOM MOCIIEAOBAaTENBHOCTH. 3aBUCUMOCTh ''Macca -
CBETUMOCTB" JIJIs 3B€3/1 [TIaBHOM MOCIIEA0BAaTENBHOCTH. BHyTpeHHEe
cTpoenne 3Be3/1. COBpeMEHHBIE NPEACTABIEHUS O MPOUCXOXKICHUH
n sBommonny CoJHIIA ¥ 3Be37. DTambl KU3HU 3Be31. Mueunsiid [1yTs
- Hamta ["anmaktuka. [lonoxenune u npmwxkenne ConnHua B ['anakTuke.
Tuner ranaktuk. PaguoranakThku M KBa3apbl. UepHble IbIpbl B
snpax TajmakTUK. Bcemennas. Pacmmpenue BceemeHHoW. 3akoH
Xab0ma. Pasberanne ramaktuk. Teopust bonbimoro B3peiBa.
PenukroBoe wm3nmydenme. MacmrabHas cTpykrypa BceneHHOM.

MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10




MeTarajgakTHka. HGpeH.ICHHLIC HpO6J’IeMH ACTPOHOMUU.

B ToM unc/ie NPAKTHYECKUX H J1A00PATOPHBIX 3aHSATHH 2/0
[Ipaktuueckoe 3anstre Ne 20. PaboTa ¢ kapToii 3Be3aHOrO Heba. 2/0 OK 01, | IIP62_OVII.06,
OK 02, |TIP69 OVIIL.06,
OK 03, | IIP67_OVIILO6,
OK 09 |[IIP61 OVIL.O6 MP1, MP3,

MP15, MP12, MP13, MP17,
MP19, MP 20, MP26, MP29,
MP30, MP35, MP45, MP42,
MP 43, MP8, MP10

IIpome:kyTOUHaAs aTTeCTALUS

Bcero:

117/0




3.3 IlepeyeHnnb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoOT

TeMmbr 7a00paTOPHBIX u (mm)

MPaKTUYECKUX 3aHATUN

Kpatkoe conepxanue/ onucanue (1e7b pabOThI)

Crenuain3upoBaHHOE obopynoBaHue,
TEXHUYECKHUE CPEICTBA, pOTrpaMMHOE
oOecnieveHue (MPU HEOOXOUMOCTH )

Paznen 2 MEXAHHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
«OrnpeiesieHre TUIOTHOCTH BEIIECTBAY»

"  JKCIEPUMEHTAIBHO OMNPEACIUTh IUIOTHOCTU KUIKOCTH U
TBEPJOTO TENa;

"  ONpeneNuTb IeHy MAeNeHUS W3MEPUTENbHBIX MPHUOOPOB,
U3MEPUTh TEOMETPUUYECKHE pa3MeEphl TeJl, ONPEIECIUTh HX Maccy,
paccuuTaTh 00bEM, PE3yJIbTAT CPABHUTH C TAOJMIHBIMH 3HAUCHUSMHU
Y YCTAHOBUTH MOTPENTHOCTh SKCIIEPUMEHTA

Becbl ¢ pa3HOoBecamu; JNMHEWKa MacmiTaOHas;
IITAHTCHIIUPKYJIb; MEH3YPKa; BELIECTBO,
IDIOTHOCTh KOTOPOTO HYXXKHO OTIPEIETUTh

JlaboparopHoe 3aHsATHE No2
Onpenenenre K03duimenHTa KeCTKOCTH
YIIPYroro tena

* U3yuuTh 3aBUCHUMOCTb CHJIBl YIPYTOCTH OT JIMHEHHOM
nedopmary; Ha npuMepe  nedopMaldd  PaCTSHKCHUS
SKCIIEPUMEHTAIBHO MOATBEPAUTL CIPABEMIMBOCTh 3akoHa I'yka;
OTIpEACTUTh PACYETHEIM U TpaduIecKuM criocodamu KodhdummueHT
ynpyrocta (3k€CTKOCTb) TIPYKUHBI (PE3HUHBI);

"  ONpeAeNWTh IEHY JeJNCeHUS HW3MEpUTENbHBIX MPUOOPOB,
U3MEpUTh  YAJUMHEHHWE  YOPYroro TejJa  OpU  Pa3IUYHBIX
nedopMaIusax, pacCuuTaTh K03 (GUINEHT KECTKOCTH,

"  pe3yNbTaT CPaBHUTh C TaOJUYHBIMM 3HAYCHUSAMH U
YCTAaHOBUTDH MOI'PCHIHOCTD SKCIICPUMCHTA

[ltaTuB ¢ MyQTO# U nepxKaTensiMu, THHAMOMETP
C UCCJIEyEMOH IIPYXUHOU U 3aKpbITOW LIKAION
(mu uccnexyeMblil JIOCKYT pe3uHBbl), JIMHEHKa,
yama OT BECOB, Ha0Op IPY30B C H3BECTHBIMU
maccami (o 100 u 50 rpammoB)

IlpakTHyecKkue 3aHATHS

IIpakTuueckoe 3ansaTue Nel
Pemwrenne  3agau  mo
YpaBHEHUS IBUKEHUS.

KMHEMAaTHUKE.

®  Hay4uThCS paA3UYATh BHUAbl MEXaHMYECKOTO IBIKEHHUS B
3aBUCHMOCTH OT (OPMBI TPAaeKTOPUHU M CKOPOCTH IEpPEMEIeHUS
TeJla, pacCUMTBIBATh €ro TIapaMeTpbl, HAydUThCs HU300pakaTh
rpadUuecKd  pa3MYHbIe  BHJBl  MEXAHWYECKHUX  JBIDKCHHH,
3aMyChIBaTh YPAaBHEHUS IBIKEHHS, pa3nyaTh €ro OTHOCUTEIHHOCTH;
HAy4YUThCs (POPMYITHPOBATH CIEMYIOIINE TOHATHS: MEXaHUYEeCKOe
JIBJKEHUE, CKOPOCTh U YCKOPEHHUE, CUCTEMA OTCUETA, MEXaHUYECKUI
MIPUHIIMI OTHOCUTEIHHOCTH;

"  pociie M3ydeHUs: TEOPETHUYECKOrO0 MaTepuaja pacCMOTPETh
oOpazery pemieHHs TUNOBBIX  3a/ad, BBIIOJHUTH  3aJaHUS
MIPAKTUYECKOM YacTH

WunuBunyansHoe 3aiaHue, KOHCIEKT JISKIIHH,
CIIPaBOYHEIC MaTePUATIBI

IIpaktuueckoe 3anstue No2 Pemienue
3a/a4 Ha TMapaMmeTpsl BpamaTeIbHOTO
JIBIKEHUS

" HAY4YHUTHCA pEHIaTh 3aJa4yd Ha mapaMETphbl BpalaTCIbHOIO
JABWOKCHUA

I/IH)_'[I/IBI/IZ[yaJ'ILHOG 3aJaHUC, KOHCIICKT HCKHHﬁ,
CIIPpaBOYHBIC MaTCPUAJIbI

IIpaktnueckoe 3ansaTue Ne3 Pemenue
3a1a4 1Mo teMe «Buapl cuil B MEXaHHKe.

"  PacCKphITh COACPKAHHEC 3aKOHOB HpioToHa u ocobGeHHOCTH
CHII pa3J'IPI‘IHOI71 NpUpOabI; 3aKpCHHUTL YMCHUSA M HABBIKHM PCHICHUA

Terpage 11 MpakTUYeCKUX paboT, pydKa,
METOJIMYECKHE PEKOMEHAALMU 10 BBITOJHEHHUIO




Cuna TPCHUA IIOKOA,
Ka4u€HUs, BpAIlCHUSA

CKOJIBXKCHUAA,

3amay Ha BTOpoM 3akoH HbioTOHa, Korga Ha TeIO JCHCTBYIOT
HECKOJIBKO CHIT;

"  J0cie HW3YYCHHS TEOPETHYEeCKOro MaTephalia paccMOTpPETh
oOpaser] pelIcHHS TUIOBBIX  3a/lady, BBINOJHHUTH  33JaHUS
MPAKTUYECKONU YaCTU

paboThI, JIMHEHKA,

KapaHjam

CHpaBO‘IHLIfI Marepuall,

Ilpaktrueckoe 3aHaTne Ned 3aKoHBI
COXpPaHEGHHUS B  MEXaHMKE U  HX
MIPUMEHCHUE

"  3aKpeNUTh YMEHHMS W HaBBIKM PEIICHUS 3a7ad Ha 3aKOHBI
COXpaHEHUs PHEPTUU U UMITYJIbCA TENa;

" qocie W3Y4YEHHs] TEOPETHYECKOro MaTepuala paccMOTpPETh
oOpaszer] pemieHdss THUMOBBIX  3aJa4, BBHIIOJIHUTH  3aJaHUs
MPaKTUYECKON YacTu

Tetpagp nmis TpakTUdecKux paboT, pydKa,
METOJMYECKHE PEKOMEHIAIMHN IO BBIIOIHECHUIO
paboThI, CIPAaBOYHBIN MaTepuall, JUHEWKa,
KapaH/amn

[IpakTuueckoe 3ansTE N5
Pemenne 3amau Ha dopmynbl paboThI

" 3aKpCOMTh YMCHHMA W HABBIKM PCIICHHA 3a4a4 Ha (bOpMYJ'H)I
pa6OTLI, MOIITHOCTH, 3aKOHBI COXPAaHCHUA

Terpagp mIsi NpakTUYeCKUX paboOT, pydKa,
METOJUYECKHE PEKOMEHJAIMU I10 BBIIOJHEHUIO

cwi. Pabota m MomHOCTh. DHeEprus, ee " [ocie HM3YYEHHUs] TEOPETHYECKOTO Marepuallia PacCMOTPETh | pabdOThl, CIPAaBOYHBIA Marepual, TUHEKa,
BHU/BI. 3akoH COXpaHCHUA SHEPTHUU o6pa3eu peUICHUA THUIIOBBIX 3ajad, BBIIIOJTHUTH 3aaHud | KapaHaamll
IIPaKTUYECKOM YacTu
Pasnen 3 Mouexkyasipuas ¢usuka u
TepPMOJAMHAMHKA
JlaGopaTopHble 3aHATHSA
Jlaboparoproe 3ansitne Ne3“TIpoBepka "  M3YYUTHh B3aUMOCBSI3b MaKpPOCKOMHMYECKHUX TapameTpoB raza | CunbhoH (amroMHUHUEBBIN repMETHYHBIN

ra30BBIX 3aKOHOB”

3aJaHHOM MAacChl; ONBITHBIM IyTEM YOEOUTCS B CIPaBEIMBOCTH
3akoHa boitns-Mapuorra;

"  onpeaenuth 00BEM W JIaBIEHUE Taza IPH TOCTOSIHHOW
TeMIeparype NpU pazinyHOM IIOJIOKEHHH CTEKISIHHOHW TpyOke B
cocyne

OWIAHIP ¢ TOPPUPOBAHHBIMU CTEHKAMH, IITKAJION
YCJIOBHBIX €JIMHHUL, MOPUIHEM C BEPTHKAIbHBIM
BUHTOM), BO3JYXOBOJHBEI  COCIUHUTEIHHBIN
[IJIAHT, MaHOMETpP, O0apOMETp, UCIBITYEMbIH Ta3
3aIaHHON MacChl — BO3AYX.

JlaboparopHoe 3aHATHE Ne4
Ormpenenenue K03 huUIMeHTa
MOBEPXHOCTHOM IUIOTHOCTH >KUAKOCTH
METO/IOM OTPBIBA Karejb

"  ONpENENuTh MOBEPXHOCTHOE HATSDKEHHE BOIBI U MBUIBHOTO
pacTBOpa METOJIOM OTphIBa Kareib

" p3MEpUTh Maccy OJHOW  Kaljik, JMJMHY  TpaHULbI
MMOBEPXHOCTHOTO CJIOS, PacCUUTaTh KOI(PPHUIIMEHT MOBEPXHOCTHOTO
HaTSDKEHHUS PacTBOPOB;

" pe3yiabTaT CpPaBHUThL C TaOJIUYHBIMU
YCTAHOBUTH MNOTPEIIHOCTh SKCIEPUMEHTA

3HAYCHUSIMHU U

HTnpury uist 94MCTON BOJBI, IITIPUIL U MBUTBHOTO
pactBopa (o0bemoMm 5-10 M), CTakaHYUK C
YUCTOW  BOJOW, CTAaKaHYUK C  MBUILHBIM
pPacTBOPOM, MITAHTCHIUPKYJb WM MHKPOMET,
OCTPO OTTOYEHHBIN KapaHiall.

JlaGopatopHoe 3aHATHE Ne5 | u3MepUTh OTHOCHUTENIBHYIO BIQXHOCTh BO3Iyxa B Jsaboparopuu | ['mrpomerp mncuxpomerpuueckuit BUT — C,
OmnpejiesieHne BIAXHOCTH BO3AyXa H | (PU3UKH C OMOIIBIO TICHXPOMETPA, U3MEPUB TEMITEPATYPy BIAKHOTO | CTaKaH C KUISTYCHOUN BOJION

aTMOC(EPHOT0 JaBJICHUS U CYyXOTro TEpMOMETpaA

JlaGopatopHoe 3aHATHE Neb " ONBITHBIM IyTEM ONPEAEHUTh BEIUYHMHY yJeibHON | Becel onTuyeckne Ha INTAaTHUBE, pa3HOBEC;
OmnpeiesieHue yIENbHOW TEIJIOEMKOCTH | TETNIOEMKOCTH BEIIECTBA W BBISICHUTh  (U3MUYECKHH  CMBICH | UCCIIEyeMOoe BEIIECTBO; KaJIOpUMETD;

B€IICCTBA

ypaBHEHUS TEIUIOBOTO OaiaHca;
" ONpeneNuTh IeHY JMAENICHUS W3MEPUTEIbHBIX TPUOOPOB,
W3MEPUTh MacCy KaJIOpUMETpa, BOJBI, TeNa, HarpeB Tello,

TEPMOMETP; EKTPOIUINTKA; COCYZ C BOAOM




IMPOU3BECTHU TEII000MEH C BO,I[Of/’I, paccuuTaTh TCIJIOEMKOCTD TCJia,
® pe3ylbTar CpPaBHUTHL C TaOMWYHBIMA  3HAYCHUSMH U
YCTaHOBHUTD IOTI'PEITHOCTD SKCIICPUMEHTA

JlaboparopHoe 3aHATHE No7
OrnpeneneHyue MOy YIPYTOCTH PE3UHBI

" Hay4yuThCS CO3[aBaTh KPUCTAIBI, NPOHAOMIONATh POCT
KpHCcTala, H300pa3uTh €ro Tambl rpaduuecKy;
"  OIpene’uTb MOIYJb YIIPYTOCTH PE3UHBI IIPH PACTSKEHH,

" MPOW3BECTH pPacTHKEHHE  IIHypa, HM3MEPHB  pasMmep
nedopMarum;
"  pe3yabTaT CpPaBHUTh C TaOJMYHBIMH 3HAYCHHSAMH U

YCTaHOBHTD IOTI'PEITHOCTD SKCIICPUMEHTA

[ToBapeHHast conb, IUCTHUIMPOBAHHAS BOJA,
BOPOHKA, JICPEBSHHAS LIMaXKa, MapJisi, CTAaKaHBbI,
HUTKa (JecKa), pe3UHOBBIN IHYp JutnHON 25—30
cM u ceuenneM 4— 10 mm2 ,Habop rpy3oB 1o 0,1
K, INTAQTHB, JIMHEWKa, IITAHTCHIMPKYJb WIN
MHUKPOMETP

HpaRanecxne 3aHATUSA

IIpaxTrueckoe 3ansatue Neb
Pemenne 3amau nmo teme «OcHoBel MKT.
YpaBHEHHE COCTOSIHHS UCATFHOTO Ta3a

- 3aKpCNIUThL YMCHHA W HABBIKKM BBIYUCICHUSA IMapaMETpPOB
COCTOSIHUSI Ta3a, MWCIOJb3yS Ta30Bble 3aKOHBI U ypaBHEHUE
MenpaeneeBa — KnaiinepoHa;

" [ocie U3Y4EHHUs TEOPETHYECKOI0 Marepualla pacCMOTPETh
oOpasely pelmleHWss THUIOBBIX  3a4ad, BBIIOJHUTH  3aJaHU
MPaKTUYECKOHN YacTu

Terpamgp mIst MpakTUYeCKUX paboOT, pydka,
METOAMYECKHE PEKOMEHAAIMH IO BBIIOIHEHHIO
paboTBI, CIpaBOYHBI MaTepuai, JIMHEHKa,
KapaH a1

IIpaxTrueckoe 3anstue Nog
JlaBiieHne KUJIKOCTEN W TBEPABIX TeEIL

" HAay4YUTBCS BBIYHCIIATH AABJICHHUE B KHUIKOCTAX W TBEPAbLIX
TCJIax, NIEPCBOAUTE CANHUIIBI USMEPCHUSA B PA3JIMYHBIC CUCTEMBI,

Terpagp st MpakTHYeCKUX paboOT, pydKa,
METOJUYECKHE PEKOMEHJAIMU I10 BBIIOJHEHUIO

3akoH Ilackans. "  qocie W3y4YeHHs] TEOPETHYEeCKOro MaTepuaia pacCMOTpPEeTh | padOThl, CHpPaBOYHBIM  MaTepuas, IMHEWKa,
oOpasely pemleHWss THUIOBBIX  3a7ay, BBIIOJHUTH  3aJaHUS | KapaHIall
IIPaKTUYECKOM YacTu

[IpakTuueckoe 3anstre Ne7 " 3aKpenuTh YMEHUS W HaBBIKH DPEUICHUs 3ajad Ha mnepBoe | Terpagb JUis TNpPakTHUECKUX pPaboOT, pydKa,

Pemrenne 3agau mo TemMe «OCHOBEI

Ha4aJlo TCPMOJUHAMHUKHU 1 KHI{ TCIIJIOBOT'O ABHUI'aTCIIA,

METOAUYCCKUC PCKOMCHIAAIIUN 110 BBIMNOJIHCHUIO

TepMoAHaMUKH. [lpuMeHeHune mepBoro "  [ocie W3YYEHUS TEOPETHYECKOTO Marepuayia PacCMOTPETh | padOThl, CIPABOYHBIM  MaTepuall, JIMHEHKa,
Havaja TEPMOJAMHAMUKH K oOpasell pemieHWs] TUIOBBIX 3a/1a4, BBINOJHHUTH 3aJIaHUS | KapaHJail
U30IPOLIECCAM. KIIX TEIJIOBOTO MPaKTUYECKOH YacTu
JIBUTaTeINs»
Pasnen 4. dnekTponuHaMuka
JlaGopaTopHble 3aHATHSA
JlaGopatopHoe 3aHATHE Ne8 " ONpeneieHHE YAEIbHOIO CONPOTHBICHUS TNpPoBOAHMKA | McTOuHMK  TOoka, ammepMmeTp,  BOJBTMETP,
Onpenenenne yaenbHOTO CONPOTHBIICHUS | KCIEPUMEHTAIBHBIM ITyTEM; COEJIMHUTEIIbHBIC MIpoBOJaA, KJIIOY,
MIPOBOIHHKA "  ONpeieNWTh IIEHY JIENeHUS HW3MEPUTENBHBIX TPUOOPOB, | MITAHTEHIIMPKYJb, JIMHEHKa, KyCOK MPOBOJA,
WU3MEPUTHh JUIMHY TPOBOJHWKA, cOOpaTh 3JEKTPUYECKYIO NENb MO | yIeNbHOe COTIPOTHBIICHHE KOTOPOTO
cXeMe, CHATb T[OKa3aHWs NpUOOPOB, paccUUTaTb YAEIbHOE | ONpelesseTcs
COTIPOTHBIICHHE ITPOBOIHUKA;
"  pe3yiabTaT CpPaBHUTh C TaONMYHBIMH 3HAYCHUSMH U
YCTaHOBUTH NOTPEIIHOCTh SKCIIEPUMEHTA
JlaGopatopHoe 3aHATHE Ne9 "  W3y4YuTh IOCJIEJOBATENbHOE M NapajuiedbHOoe coeauHeHus | Mcrounuk JNEKTPUIECKON SHEPTUu c




3KCH6pI/IMeHTaJ'H>Ha$I OpOBCPKa 3aKOHOB
napaui€jIbHOI0 M IOCIEA0BATEIILHOI'O

MIPOBOTHUKOB;
"  OmpeneNuTb IeHy MAeNeHUS W3MEPUTENbHBIX TPHUOOPOB,

MIOCTOSIHHBIM ~HampsbkeHueM (He Bbime 25B);
BOJIBTMETP IIKOJIbHBIN; aMIepMETp IIKOJIbHBIH,

COEIMHEHUs [IPOBOJHUKOB co0paTh AJIEKTPUYECKYIO IIENb 10 CXEME IIOCJIEAOBATEIbHOTO M | HA0Op  JAEMOHCTPALMOHHBIX  PE3UCTOPOB  C
MapauIeIbHOTO COEIUHEHMS], U3MEPUTH CHUITy TOKa U HalpsyKEHUE Ha | pa3HbIMU COTPOTHBIICHUSIMH, KITIOH,
BCEX Yy4YacTKaX, IPOBEPUTHh COOTHOLIEHHWE IIapaMETPOB Ha | COCIUHMTENIbHBIE IPOBOJA
COOTBETCTBHE 3aKOHAM COCIMHEHHUS

JlaboparopHoe 3aHsTre NelO V3ydeHue | HAYYHTHCS TOJIB30BATHCS MYJIBTUMETPOM ISl pa3HBIX PEXUMOB | MynbTHMETp, Ha0Op  pE3UCTOPOB,  JAWOIH,

pabotel  myneTUMeTpa. OmpenencHue | paboThI TPHUOIBL, HCTOYHHUK TOKa, peocrar,

OJC wu BHYTpPEHHEro COMpPOTHBIICHUS
WCTOYHUKA EKTPHUYECKON SHEPTUU

COCIUHHUTEIIBHBIC ITPOBOJIA, KITFOY.

JlabopatopHoe 3aHsATHE Nell " pacKpeITh BIUSHHE TeMIeparypel Ha snekTpuueckoe | [Ipubop s  ompeneneHuss TeMIepaTypHOTO
Onpenenenue TEMIIEPaTypHOTO | COMPOTHBIIEHHE  METAJUIOB,  ONBITHBIM  NIYTEM  ONPEACIUTH | KO3 HUIreHTa COIPOTHUBIICHHUS Meau,
Kod(huUIeHTa Menu KOOX(PQOUIMEHT TEPMHUYECKOTO CONPOTHBIICHUS Mead, coOpas | Tepmometp TexHudeckuid oT 0 o 100°C c neHoi
UIEKTPUUECKYIO IIeNb W W3MEPUB IJIEKTpUYECKHe NapaMeTpsl mpH | nenenus 1°C, omMMeTp, BHEHUIHMHA  COCY[
Pa3IMYHBIX TeMIepaTypax IPOBOJAHUKA; KaJIOpUMETpa C BOJOHM, 3JIEKTPOIUIMTKA, K04,
" [OCTPOUTH TII0 OKCIIEPUMEHTAIBHBIM JaHHBIM T'padUK | COCANHHUTENBHBIC MMPOBO/A, ITATHB C My(PTOH M

3aBUCHMOCTH COIPOTHBIICHUSI OT TEMIIEPATYPBI JAITKOM.
JlaboparopHoe 3aHsATHE Nel2 "  OnpeAeiWTh HOMHUHAIBHOE COINPOTHBICHHE pe3ucTopoB | Habop pe3ncTopoB pasHBIX CONPOTHUBICHUH,

OmnpeneneHue CONPOTUBIICHUS PE3UCTOpA
METOJIOM MapKUPOBKH

METOA0M MapKUPOBKU;
"  OOpENEIUTh JOIMYCTUMOE 3HAYEHUE CHUJIbl TOKa ISl AAHHBIX
PE3UCTOPOB IIPU U3BECTHOM HOMHHAJIE MOIIIHOCTH

TabJMIa 3HAaKOB MapKHUPOBKH.

JlaboparopHoe 3aHsTHE Nel3 "  HAYYMTHCS MPAKTHUSCKU ONPEACIATh TEIUIOBYIO OTHady | 2 3JCKTPUYSCKUX HArpeBarens, COCyl JUis
Onpenenenune KI1J[ narpeBareneit ANEKTPUIECKOT0 HarpeBaress JII00oro TUIa, KUTISTICHUSI BOJBI, BOJa, TEPMOMETD,
" MPOW3BECTH HArpeB JKHUJIKOCTH W ONPEICIUTh TEMJIOBbIC | CEKYHAOMED (Yachl), CTPABOYHHK MO (PH3HKE
napameTpsl IpoIecca;
»  omnpeneiauth  3pPeKkTUBHOCTHL  pabOTHl  HarpemaTeliei
CpaBHEHHEM IMOJIYYCHHOM U MEPEJAHHON TETIOTHI
JlaboparopHoe 3aHSITHE Nel4 "  ONpeneluTh  DIIEKTPOXUMHUYECKWH  SKBHUBAIGHT Menu | Becel ©  pa3HOBeCHI, aMIepMeTp; 4Jachl;
Onpenenenue ANEKTPOXUMHUECKOTO | 3KCIICPUMEHTAIBHBIM IIYTEM; JNIEKTPOIUINTKA;  aKKyMyJIATOpHas  Oarapes;
SKBHBAJIEHTA  MeId B TIpollecce "  JPUTOTOBHUTH PACTBOP JIEKTPOJIUTA, IPOITYCTUTh YePe3 HETO | PeocTar; Kirod; MeaHble aekTpoasn! (2 mT).) Co
ANEKTPOJIN3A CyIb(haTa ME/IH. ANEKTPUIECKUN TOK; BCTaBKOM; COEIMHUTEIbHBIC MPOBOJIA;
" HAWTH DJIEKTPOXUMHUECKUN SKBHUBAJICHT MEIU Yepe3 Maccy | AJIEKTPOJUTHYECKAs BaHHA C PACTBOPOM MEIHOTO
ocajika Ha 3JIEKTPOJICH TTapaMeTpPhl AIEKTPHUYECKOH TIeTH; KyIopoca
"  pe3yNbTaT CpPaBHUTh C TaOJWYHBIMH 3HAYCHUSMHU U
YCTaHOBUTH MOIPEIIHOCTh AKCIIEPUMEHTA
JlaboparopHoe 3aHsTHE Nel5 " U3MEPATH CONMPOTUBIICHHE IPOBOJIHNKA OMMETPOM; MynsTUMeTp,  OpUOOpPBI IS H3ydYeHUs
3aBUCHMOCTD COTIPOTHBJICHHUS oT "  YCTAaHOBHUTh 3aBHCHMOCTHh CONPOTHBIECHHE METalla U | 3aBUCUMOCTH  COINPOTUBIICHUS  MeTalla H
TEMIEpaTypsl 00pa3loB MeTaula | | IIOJIYIPOBOJHHKA OT TEMIIEPATYPhI MIOJIyIIPOBOJTHUKA OT TEMIEpaTypbl, TEPMOMETP,
MOJTYIPOBOTHUKA 3IeKTpUYeCcKast IUIMTKA, IITATHUB c

MIPUHAICKHOCTSIMH, KOJI0a ¢ BOJIOM.




IIpakTHYecKue 3aHATHS

IIpaktrueckoe 3ansTre Ne9

Pemnrenne 3agau o TEME
«DNEeKTpOCTaTHKA. DIEKTPOEMKOCTh
KOHJICHCATOPOBY

"  U3YyYUTHh DOJEKTPUUYECKOE TI0Je, 3HATh €ro IPHPOdY, €ro
JIEHCTBHE HA DIIEKTPHUYECKUE 3aPSIbI U IPYTHE HIEKTPHIECKHE TIOJIS;

" Joci€ WU3Y4YEHMs] TEOPETHYECKOro MaTepuana paccMOTpPETh
oOpaser] pelicHWS TUMNOBBIX  3allady, BBIIOJHHUTH  3aJaHUS
MPAKTUYECKOU YaCTH

WunuBuayansHoe 3amaHue,
CITPaBOYHBIC MaTCPUAIIBI

KOHCIICKT JICKITHH,

IIpaktrueckoe 3anstre Nel0

" 3aKpenuTh YMCHHA M HABBIKA BBIYUCICHUS CHIIBI TOKa,

Tetpagp nmis TpakTUdeckux paboT, pydKa,

Pemenne  3amau  «3akoHpl  OMa. | HampsDKEHUS, CONMPOTHUBIIEHUS IO OINpPENENCHUI0 U MO 3akoHy OMa | METOAMYECKHE PEKOMEHJAIMM MO BBINOIHEHUIO
ComnporusneHue. CMmemanHoe | JUid ydacTKa LENH, a Takke C YYETOM 3aKOHOB pas3iIM4YHOIo | paboThl, CIpaBOYHBIA MaTepual, JMHEHKa,
COEIMHEHNE ITPOBOJHUKOB COEIMHEHMSI IPOBOHUKOB; KapaHAall.
" [ocie U3y4eHHUs TEOPETHYECKOI0 Marepualla pacCMOTPETh

06pa3eu PCHICHUA THIIOBBIX 3aJay, BBIIIOJTHUTH 3aaHuA

MPaKTUYECKOHN YacTu
IIpaktuueckoe 3anstue Nel 1 "  HAy4YHTbCSA peIiarh 3ajadd, WUCIoNb3ysd (opmynbl paboTsl | Terpamp [isi mpakTUYecKWx paboT, pydKa,
Pemenne 3amay mo Teme «Pabora, | TOKa M MOIIHOCTH; METOJUYECKHE PEKOMEHJAIMU T10 BBIIOJHEHUIO
MOII[HOCTh u COTIPOTUBIICHHE "  [ocie HM3YYEHHUs] TEOPETHYECKOr0 Marepuaslia PacCMOTPETh | padOThl, CIPAaBOYHBIA Marepual, JUHENKa,
JIEKTPUIECKOTO TOKa» oOpazely pelmleHWss THUIOBBIX  3a7ad, BBIIOJHUTH  3aJaHMS | KapaHIall

IIPaKTUYECKOM 4acTu
IIpaxTrueckoe 3ansatue Nel2 " 3aKpenuTh YMCHHS W HAaBBIKM BBIYHMCICHUS BenuuuH ¢ | Terpagb i TNpPakTHUECKUX pPadoOT, pydKa,

Pemenne 3amau mo teMe «MarauTtHoe

UCIIOJIb30BaHMEM 3akoHa Awmrmepa, (opmMya O ONpenesIeHUs

METOANYCCKHUE PEKOMEHIAIIMM II0 BBIITOJIHCHUIO

TIOJIE ¥ €T0 XapaKTEPUCTUKN» MarHuTHOTO MOTOKA, CHIIbl JIopeHia; paboThl, CHpaBOYHBIA  MarTepwal, JIMHEWKa,
"  [IOCJIE M3YYEHHs TEOPETUYECKOr0 MaTepHajla PacCMOTPETh | KapaHZalll
oOpasery pelieHuss THIOBBIX  3a7ad4, BBIIONHUTH  3aJaHUI
MPaKTUYECKOHN YacTu
IIpaktrueckoe 3anstue Nel3 "  U3y4YUTh SBJICHUE DJICKTPOMATHUTHON WHAYKIIMH, mpaBwio | Terpaap [uisi NpakTHYeCKHX pPaboOT, pyuKa,

PeIHeHI/Ie 3aaa4 110 TEMC J'IeHua, SABJICHUC CaMOI/IHIlyK]_[I/II/I nu Haqu/ITLCH pemaTI) 3aJa4du, METOANYCCKHUEC peKOMeHILaHI/II/I II0 BBIITOJIHCHUIO
«OIeKTpOMarHiuTHasT WHAYKIUSA. 3aKOH "  q0cie W3y4YeHHs] TEOPETHYEeCKOro MaTepuana pacCMOTpPEeTh | paboThl, CHpPaBOYHBIA  MaTepuas, JIMHEeWKa,
AIIEKTPOMArHUTHOMN WHAYKOWW. | o0pa3en  pemieHus  THUIIOBBIX  3aj7ad, BBIIOIHUTH  3aJaHUs | KapaHJalml

CaMOUHTYKITHSDY MPaKTUYECKOW YaCTH

Pa3nen 5. Kosied0anusi 1 BOJIHBI

JlabopaTopHbIe 3aHATHS

Jlaboparopuoe 3ansitue Nel6 IlpoBepka "  VYCTAaHOBHTh MAaTEeMAaTHYECKYIH0  3aBUCHUMOCTh  THepuoJia | DJIEKTPOHHBIH  CEKyHAOMEp, U3MEpHTEIbHAs

3aKOHOB KOJeOaHWi MaTeMaTHYECKOTO
MasTHHKa

HUTIHOI'O MasgTHUKA OT JJIMHbI HUTU MasATHUKA,

- U3MEPUTH BPEMA 3aAaHHOI'0 KOJIHMYECTBA KOHGGaHHﬁ, MCHAA
JUIMHY HWUTH, PACCYUTATh W CPABHHUTH MapaMmeTpbl KOJeOaHWH Mpu
pa3HoO JJIMHE MasiTHUKA

JIeHTa, MApUK C OTBEPCTHEM, HUTH, IITATHB C
My(]TOit B KOJIBIIOM

Jlaboparopuoe 3anstue Nel7 W3ydenwue
3aKOHOB MPY>KUHHOTO MasTHUKA

" OJKCHCPUMCHTAJIIBHO YCTAaHOBHUTH 3aBHCHMOCTH II€pHOJa
KoJIeOaHMit NPYXUHHOTO MajdTHHUKA OT KECTKOCTHU IPYKUHBI 1 MACChI

rpysa:

ratuB ¢ Mydroit u namkod, HAOOP TPYKUH
pa3HOH KEeCTKOCTH, HAOOP I'Py30B Pa3HOI MAaCCHI,
CEKyHIIOMEp




"  HU3MCPpHUTHP BpPEMsA 3aJaHHOIO0 KOJIMYECTBA KOHC6aHHI>i,

W3MEPHUTh U PACCUUTATH apaMeTphl KoJeOaHui

JlaGopaTopHoe 3aHATHE Nelg "  W3YYUTHh YCTPOWCTBO W MPHUHIUM paboThl TpaHchopmaropa u | Tpanchopmatop  mabopaTOpHEIi, JamIia
VYerpoiicTBo TpaHcgopmaTopa U | TeHEepaTopa; HAKaJMBaHMS, KJTFOY 3aMbIKAHUS TOKA, KOMILJICKT
reHepaTopa *  u300pa3uTh TpaHCc(HOPMATOpP, TCHEPATOP, YKa3aTh COCTABHBIC | POBOJIOB COSMHUTEIIBHBIX

YaCTH, OTBETUTh Ha KOHTPOIBHBIE BOIPOCHI
JlaGopaTopHoe 3aHATHE Nel9. * N3yuuTh 3aKOHBI U NpaBUjia NOCTPOCHUS B reoMeTpudeckoil | MCTOUHHMK CcBeTa, 3KpaH, JIMHEWKa, KapaHJall,

OHpeI[eJ'ICHI/IC IMoKas3aTeiisd IMPEJIOMIICHUSA
CTCKJIA.

OIITHKE

* BBINOJIHUTH IMOCTPOCHHE B TETPAagd C MCIIOJIb30BAHUEM
obopynoBanusi 1 CHOPMYITHPOBATH BHIBOJ, CPaBHUBAs 3HAYCHHUE C
TaOJIUYHBIM

CIIpaBOYHbIC MATCPUAJIbI.

HpaRanecxne 3AHATUSA

IIpaktuueckoe 3anstue Nel4
Mexannueckne — koiaebaHus |
XapaKTePUCTUKH

nux

" 3aKpeNUTb YMEHHUS M HABBIKM BBIUMCIICHHUS IapaMeTpPOB
K0JIeOaTEeIbHOTO IBHKCHUS, XapaKTEPUCTUK MEXaHUIECKUX BOJIH;

" [ocie U3Y4EHHUs TEOPETHYECKOI0 Marepualla pacCMOTPETh
o6pa3eu PCHICHUA THITIOBBIX 3aJay, BBIINIOJTHUTH 3aaHuA
MPaKTUYECKOHN YacTu

Tetpagp nmias8 TnpakTUdeckux paboT, pydka,
METOAMYECKUE PEKOMEHJAUUU IO BBIIOJHEHUIO
paboThl, CHOpPaBOYHBIA  MaTepwal, JIMHEWKa,
KapaHJanl.

IIpakTudeckoe 3ansaTie Nel5
Pemenue 3a1au Ha BUABI CONTPOTUBIIEHUI

"  HU3YYHUTH CBO60,Z[HLI€ SJICKTPOMAarHuTHLIC KoeOaHus B
KOHTYpPEC, BH/JblI COIIPOTHUBJIICHHUA B LENU IMEPEMCHHOI'0 TOKa4, HX

Terpage s [pakTU4ecKux paboT, pydKa,
METOJUYECKHE PEKOMEHJAIMU T10 BBIIOJHEHHIO

B LETISIX NEPEMEHHOIO TOKA. OTIMYMS U OCOOCHHOCTH; paboOThl, CHOpPaBOYHBIA Marepuan, JIMHEHKa,
Dopmyiel TpaHchopmMaTopa "  [OCJ€ U3Yy4YEHMs] TEOPETHYECKOrOo MaTephana pacCMOTPETh | KapaHJall

oOpaszel; pemieHHss TUIOBBIX  3aj1a4,  BBIIOJHUTH  3aJIaHUs

IPaKTUYECKOM YacTu
IIpakTuueckoe 3ansTre Nel6 "  M3y4uThb CBOOOJHBIE 3JEKTPOMAarHUTHeIe KojeOaHus B | Terpags [Ig NpakTHUECKUX pPaboOT, pydka,

Pewienne 3a1a4 o TEME | KOHTYpE, paclpoCTpaHEHUE BOJH, BUAbI BOJIH UX OTIMYHSI; METOJMYECKHE PEKOMEHAAIMHU IO BBIIOJIHEHUIO
«DJIEKTPOMAarHUTHbIE  KOJeOaHUs U "  [0CJ€ M3YYCHHsI TEOPETHYECKOr0 MaTepuaya pacCMOTPETh | padOThl, CIPABOYHBIA MaTepual, JINHEWKa,
BOJIHBD» oOpasery pemieHuss THUIOBBIX  3ajad, BBIIIOJHUTH  3aJaHWs | KapaHaaml
MPaKTUYECKOHN YacTu
IIpaktrueckoe 3anstue Nel7 Pemenue "  U3yYuTh 3aKOHbI T'COMETPHYCSCKOW M BOJHOBOH onTuku, | Terpaap [uisi NpaKkTHYeCKHX pPabOT, pyuKa,
3amad o remMe «OnTHKa IIPOLIECCHI IPOTEKAIOIINE € JIy4OM U BOJIHOM METOJIMYECKUE PEKOMEHJIAlIMKM 110 BBINOJIHEHUIO
" J0cie W3Y4YCHHs] TEOPETHYECKOro MaTepuaia paccCMOTPETh | padOThI, CIPABOYHBIA MaTepHual, JIMHENKa,
oOpaser] pelleHUs TUINOBBIX  3ajad, BBIIOJHUTH  3aJaHHs | KapaHaail

IIPaKTUYECKOM YacTu

Pasnen 7 KpantoBas ¢pusuka

IIpakTnueckoe 3ansatre Nel8
Pemienne 3amau 1mo TeMe «3aKOHBI
dhotoaddexra. YpaBHeHue DHHIITECHHA

*  u3yuuTh 3akoHBI CroneroBa it ¢orodpdexra. Hayunrbes
pemaTs 3a7a4u Ha ypaBHEHUE DMHIITEHA;

"  [oci€ WU3Y4EHHUs TEOPETHYECKOr0 Marepualla pacCMOTPETh
oOpasel; pewmieHHs TUIOBBIX  3a/ad, BBIIOJHUTH  3aJaHUS
MIPAKTUYECKOM YacTH

Tetpagp &8 TpakTUYecKuX paboT, pydka,
METOJIMYECKME PEKOMEHIALMHU IO BBIIOJHEHUIO
paboThl, CHpPaBOYHBIA  Marepual, JHHEHKa,
KapaHJamt




[Ipaktiueckoe 3amstue Nel9 «3ammck
AnepHbIX peakuuid. CTpoeHHe aTOMOB U
aTOMHBIX sziep. 3aKOH PaJuOaKTUBHOIO
pacnana»

" 3aKpENUTh YMEHUS U HABBIKM BBIYMCIEHMSI HEPTUU CBS3U
A0pa, a TaKKe MPaBUIbHOTO HANWCAHUS SOCPHOM pEaKkLuu C
UCIIOJIb30BaHUEM 3aKOHOB COXPAHEHHUS MaccoBOIO M 3apsAIOBOrO
yrcen (3CM3Y) u BBIYHCICHUS] SHEPTETUYECKOTO BBIXOJA SACPHOM
peaxuuy;

" [ocie HM3Y4EHHUs TEOPETHYECKOTO Marepuala pacCMOTPETh
oOpasel; pemieHHss TUIOBBIX  33/Jad, BBIIONHUTH  3aJaHUS
MIPAKTHUYECKOM YacTH

Tetpagp I TpaKkTUYECKHX paboT, pydKa,
METOJIMYECKHE PEKOMEHIANNH TI0 BBITOIHEHUIO
paboTHI, CHOpPaBOYHBIA MaTepwal, JIMHEWKa,
KapaHzanl

Paznen 8. DiieMeHTBI acTPOHOMHMH H
acTpo(pu3nKu.

[Ipaktuueckoe 3ansarue Ne 20 Pemenue
3a7a4 MO TeMme: cTpoeHue BceneHHol.
Paborta ¢ moaBWKHOW KapTOi 3BE3THOTO
Heba

"  U3y4YUTh NpaBWJIa pabOTHl C TOJBHKHON KapTOW 3BE3JHOTO
HeOa

®  paccMOTpeTh 00pasel] peleHus] TUIIOBBIX 33]a4, BBIITOIHUTH
3a7laHus IPAKTUYECKOW YacTH

Terpagp mIsi NpakTUYeCKUX paboOT, pydKa,
MCETOJUYCCKUC PCKOMCHIAAIIUMH I10 BBINNOJIHCHUIO
paboThI, CIOpaBOYHBI MaTepuai, JIMHEHKa,
KapaHJall, KapTa MOABHKHOTO Heba.




4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

JUig peanuzanuy NporpamMmbl yueOHON AMCLUILIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClIEUAIbHbBIE
MIOMEUICHUS:

Kabuner «EcTecTBEeHHOHAyUHBIX AMCLMILIMHY», OCHALLEHHBIH B COOTBETCTBUU C MPUIOKEHUEM 3
00pa30BaTeNbHON MPOTrPaMMBI.

JlaGoparopusi «®Pusnka», OCHAIICHHAs B COOTBETCTBHH C MPHIOXKEHHEM 3 00pa3zoBaTeIbHOMN
MIPOrpaMMBl.

[Tomemienue aJis BOCHUTATENBHON pabOThI, OCHAILIEHHOE B COOTBETCTBUU C IPUIIOKEHHEM 3
00pa30BaTeNbHON MPOTrPaMMBI.

KowMmrmbroTepHbIli K1acc, OCHAIEHHBIM B COOTBETCTBUH C MPHIOKEHHEM 3 00pa3oBaTelbHOM
MIPOrpaMMBl.

4.2 YuyeOHO-MeTOAUYeCKOe U MH(OPMAITMOHHOE 00ecTieyeHHue Peain3alu NPorpaMmbl

OcHOBHbIE HCTOYHHKH:

1. Mskumes, I'. S. ®usuka : 10-i kiacc : 6a30Bblid U yriayOiaEHHBIA ypoBHU : yueOHUK / [ Sl
Msxkumes, b. b. Byxosues, H. H. Corckuii ; mon penakmueit H. A. [TapdenrpeBoit. — 12-e uzn., crep.
— Mockaa : IIpocsemienne, 2025. — 432 ¢. — ISBN 978-5-09-120192-5. — Tekcr : 21eKTpOHHBIIA //
Jlanp : siexkTpoHHO-OMONMoreunas cucrema. — URL: https://e.lanbook.com/book/497756 (mara
obpartenus: 06.04.2026). — Pexxum gocTyma: i aBTOPHU3. MOJIH30BATEICH.

2. Msikumes, I'. SI. @usuka : 11-i knace : 6a30BbIi U yriryOnEéHHBIN ypoBHH : yueOnuk / I'. f.
Mskumes, b. b. bByxosues, Y. b. u ; nox penakuueit H. A. IlapdentbeBoit. — 13- uznm., crep. —
Mockga : Ipocsemenune, 2025. — 432 ¢. — ISBN 978-5-09-120193-2. — TekcT : 35eKTpoHHBIH //
Jlanp : snekTpoHHO-OMOMOTeuyHas cucrema. — URL: https://e.lanbook.com/book/497774 (narta
obparnienus: 06.04.2026). — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEICH.

3. KacpsiHOB, B. A. ®usuka : 10-if kiacce : yriay6nénHbli ypoBeHb : yueOHuk / B. A. KacbsaHoB. —
13-e u3n., crep. — Mocksa : [IpocBemenne, 2025. — 480 c. — ISBN 978-5-09-122218-0. — Texcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497759 (nata obpamenus: 06.04.2026). — Pexxum nocTyma: uis aBTOPHU3.
IOJIb30BaTENEN.

4. KacbsiHoB, B. A. ®u3suka : 11-if knace : yriny0n€HHbIN ypoBeHb : yueOHuk / B. A. KacesHoB. —
13-e uzn., crep. — Mocksa : [Ipocsemienne, 2025. — 493 c. — ISBN 978-5-09-121752-0. — Texcr :
3JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497777 (mata obparuenust: 06.04.2026). — Pexxum qocTyma: Ui aBTOPHU3.
IIOJIb30BaTENEH.

5. ®usuka : 6a3oBbIif ypoBens : yueOHuk / H. C. [lypsimneBa, H. E. Baxeesckas, /1. A. Hcaes, B.
M. Yapyrun. — 2-e usn., crep. — Mocksa : [Ipocsemenne, 2025. — 512 ¢. — ISBN 978-5-09-121349-
2.— Tekcr: onextpoHsblii// Jlamp : 3nekrpoHHo-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/473021 (nmata obpamenus: 06.04.2026). — Pexum goctyma: Ui aBTOPHU3.
M0JIb30BaTENEN.

6. ®usnka : 0a30BBI YpPOBEHb : MPAKTUKYM IO PELIEHHUIO 3aj1ad : yuyeOHoe mocobue / H. C.
[TypeimeBa, H. E. Baxeesckas, /. A. Hcaes, B. M. Yapyrun. — 2-e usn., crep. — Mocksa :
[Mpocemenne, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Tekcr : smekrpoHHbIH / Jlanb :
aJIeKTpoHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/473018 (mara oOpareHus:
06.04.2026). — Pesxum mocTyma: i aBTOPH3. MOJIb30BATENEH.

I[OHO.]IHI/ITCJILHI)IG HCTOYHUKH:
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1. lemumuenko, B. . ®usuka : yueOnuk / B.1. Jlemuguenko, M.B. Jlemuguenko. — 6-e u3m.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. MmaTtepuansl [ DIEKTPOHHBIN pecypc].
— (Bsicmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : snektponHbiid. - URL:
https://znanium.ru/catalog/product/1858485 (mara o6paruenus: 06.04.2026). — Pexum mocryma: 1o
TIOJIITUCKE.

2. Ky3neno, C. . ®usuka. OCHOBBI 3JICKTPOJAMHAMHUKU. IJICKTPOMATHUTHBIE KOJICOAHUS H
BOJIHBI : yuebHoe mocobue / C. M. KysnenoB. — 4-e u3zn., ucnp. u nomn. — Mocksa : By3oBckuit
yueOnnk : MHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexkrponHsiii. - URL:
https://znanium.ru/catalog/product/1850635 (mata obparuenus: 06.04.2026). — Pexum pocryma: 1o
TIOJIITHCKE.

3. TapacoB, O. M. ®usmka : ydeOHoe mocobue / O. M. TapacoB. — MockBa : POPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanpHoe obpazoBanue). - ISBN 978-5-91134-777-2. -
Texkcr : osmekrponnbid. - URL: https://znanium.ru/catalog/product/1012153 (mata oOpatueHus:
06.04.2026). — PexumM q0CTYyIIA: 11O TOAIHKCKE.

4. PonquonoB, B.H. ®usmka: y4yeOHOe mocoOme 1 cpemHero  npodeccrnoHaIbHOTO
obpazoBanus / B. H. Poguono. — 2-e u3., ucnp. u gorn. — Mocksa : U3gatensctBo FOpaiit, 2023. —
265 c. — (Ilpodeccnonanproe obpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 2NEKTPOHHBIH //
O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata obparieHus:
06.04.2026).

5. Iunckuii, A. A. ®usuka : yueonuk / A.A. [Munckuit, ['.1O. I'pakoBckuii ; mox obur. pen. FO.H.
Huxa, H.C. IlypsimeBoii. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee mpodeccuonaibHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3MeKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (mara oopamenus: 06.04.2026). — Pexxum mocryma:
IO TIOJIITHCKE.

HNuTepHeT-pecypcesl:

1. Otkpeiteiii komutemk. ®dusmka : caidt. - URL : http://www.physics.ru (mara oOpamieHus
06.04.2026). — TekCT : 31eKTPOHHBIIA.

2. ®uszuka aist Beex. 3amaun no ¢usuke ¢ pemenusmu : caidt. — URL : http:/fizzzika.narod.ru
(mata obpamienus 06.04.2026). — TekcT : 3IeKTPOHHBIH.

3. KBanT: HaywyHO-mOmyJsIpHBIA  (pu3HKO-MaTemMaTHueckuii kypHam : caidt. — URL
http://kvant.mccme.ru (mara oopamienus 06.04.2026). — TekcT : 31€KTPOHHBII.
4. Monekynsipuas ¢usuka : caiit. — URL :  http://marklv.narod.ru/mkt/ (mata oGparienus

06.04.2026). — TekcCT : 31eKTPOHHBIIA.

5. ®wusuka Bokpyr Hac : caifr. - URL : http://physics03.narod.ru (mata oopamenus 06.04.2026). —
TekeT : ANEeKTPOHHBIN.

6. ®usmka.py: calWT aId ydammxcs W mpernogaBarened  ¢usmkm ;. caWt. - URL
http://www.fizika.ru (mara oopamienus 06.04.2026). — TekcT : 3JIeKTPOHHBII.

7. Slnepuast ¢pusuka B Mutepnere : caitr. - URL : http://nuclphys.sinp.msu.ru (mata oOparieHus
06.04.2026). — TeKCT : DJIEKTPOHHBIN.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCHUIIINHBI

KoHTposib 1 oueHka pe3yabTaTOB OCBOSHHS AMCLUUILIMHBI OCYIIECTBIISETCS IMpernojaBaTesieM B
MpoIlecce TEKYIEro KOHTPOJISI U IPOMEKYTOYHOM aTTecTalui.
5.1 Tekymuii KOHTPOJIb

Konrponupyemsie HaumenoBanue
No | Pasmensl (TembI) KonTpomupyemsie pedynsrarsl (OK OIICHOYHOTO Kpurepun
- yueOHOM u 11K, ITP, JIP, MP) CpelcTBa OIIEHKH
JIUCTIATUTHHBI
1 Paznen 1. OK 01 (ITP62_OVII.06) Tecr CM. HIKE
dusnka n JIP3, JIP7, JIP25, JIP26, MP2, MP7,
METOIBI MP11, MP38, MP39
HAYYHOT'0
MO3HAHUSA
2 Paznmen 2 OK 01 (ITP62_OVYII.06) INpakrdeckoe 3ansie | CM. HIDKE
Mexanuka OK 02 (ITP69_OVYII.06) (MpakTHyeckoe
Tema 2.1 OK 03 (ITP67_OVTI.06) 3a/IAHIE)
KunemaTuka OK 06 (ITP63_OVYII.06)
JIPS, JIP9, JIP25, MP4, MP6, JIP32, | JlaboparopHas pabota
MP21, MP23, MP46, JIP14, JIP13,
JIP12
3 Tema 2.2 OK 01 (ITP62_OVII.06) Ipaxtideckoe 3apstie | CM. HIDKE
JAunamuxa OK 02 (ITP69_OVTIIL.06) (TpaxTIHecKoe
OK 03(ITP67_OVTII.06) 3aJIaHue)
OK 06 (ITP63_OVIIL.06)
JIP25, MP4, MP6, JIP32, MP2I,
MP23, MP46, JIP14, JIP13, JIP12
4 Tema 2.3 3axonsr | OK 01(ITP62_OVII.06) [paxtuueckoe 3amsme | CM. HIDKE
COXpaHeHHs B OK 02(ITP69_OVII.06) (TpaxT¥HecKoe
MeXaHHKe OK 03(ITP67_OVYIIL.06) 3a71aHKC)
OK 06(ITP63_OVTII.06)
OK 07 (ITP68_OVTII.06) JlaboparopHast pabota
JIP25, MP4, MP6, MP 10, MP9,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
5 Tema 2.4 OK 01 (ITP62_OVYII.06) Tecr CM. HIKe
Cratuka u OK 02 (ITP69_OVII.06)
TUAPOCTATHKA OK 03 (ITP67_OVIIL06)
OK 06 (ITP63_OVTII.06)
OK 07 (ITP68_OVII.06)
OK 09 (ITP61_OVIIL.06))
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
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6 Pa3nmen 3 OK 01 (ITP62_OVYII.06) Tecr CwM. HIDKE
MouiekyJisipHas OK 02 (ITP69_OVII.06)
(pusuka n OK 03 (ITP67_OVYII.06) KontpornpHas padota
TepmoauHamuka | OK 04 (ITP66_OVIL06)
OK 05 (ITP65_OVII.06) [paxTideckoe 3aHsTre
Tema 3.1 OK 06 (ITP63_OVII.06) (LIpAKTHECKOe
OcHogel OK 07 (ITP68_OVIIL.06) 3aJiaHue)
MOJICKYJISIPHO- OK 09 (ITP61_OVII1.06))
KHHETHYECKOi MP3, MP5, MP15, MP23, JIP26, JlaboparopHast pabota
Teopuu MP28, MP29, MP31, MP32, MP33,
MP34, MP37, MP44, MP47, MP48,
MP54, MP55, MP 56, MP 43, JIP16,
JIP27, JIP34, JIP32,
7 Tema 3.2 OK 01 (ITP62_OVII.06) Tecr CM. HIKE
OcHoBBI OK 02 (ITP69_OVTI.06)
tepmoauHamuku. | OK 03 (ITP67_OVIL06) IpakTrdeckoe 3aHsTTve
TenJjioBbIe OK 06 (ITP63_OVII.06) (npakTrdeckoe
MAaIITHHBI. OK 09 (ITP61_OVII.06) 3a71aHKC)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, MP30, MP35,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12, JIP16, JIP27
8 Tema 3.3 OK 01 (ITP62_OVTI.06) Ipaxtideckoe 3apsmie | CM. HIDKE
ArperaTHble OK 02 (ITP69_OVII.06) (npakTrdeckoe
COCTOSTHUSI OK 06 (ITP63_OVII.06) 3a71aHKE)
BelllecTBA. JIP25, MP4, MP6, MP13, MP17,
dazoBble MP18, MP19, MP20, JIP32, MP21, | JlaboparopHas pabora
nepexo/bl MP23, MP46, JIP14, JIP13, JIP12,
JIP16
9 Pa3nen 4 OK 01 (ITP62_OVII.06) Tecr CM. HIKe
Aaexrpoaunamu | OK 02 (TTP69_OVII.06)
Ka OK 03 (ITP67_OVYII.06) IpakTrdeckoe 3aHsTTve
Tema 4.1 OK 06 (ITP63_OVII.06) (pakTrdeckoe
Aaexrpoctatuka | OK 07 (ITP68_OVIL06) 3a71aHKC)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
10 | Tema 4.2 OK 01 (ITP62_OVYII.06) [paxmuueckoe zansme | CM. HIKE
ocTossHHbII OK 02 (ITP69_OVII.06) (mpakTryeckoe
IEKTPUYECKUit OK 03 (ITP67_OVII.06) 3a71aHKC)
TOK. OK 06 (ITP63_OVTI.06)
OK 07 (ITP68_OVTI.06) JlaboparopHas pabota

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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Tema 4.3
dyieKTpUYeCKHA
TOK B Pa3jIHYHBIX
cpemax

OK 01 (IIP62_OVIL06)

OK 02 (ITP69_OVIL06)

OK 03 (ITIP67_OVYIL06)

OK 06 (IIP63_OVYIL06)

OK 07 (ITP68_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

Tecr

JlaGoparophas padora

CM. HIKE

12

Tema 4.4
MarsnuTHoe moJie

OK 01 (ITP62_OVIL.06)

OK 02 (ITP69_OVYIL06)

OK 03 (ITP67_OVYIL06)

OK 06 (ITP63_OVYIL06)

OK 07 (ITP68_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MPI18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

I IpakTdeckoe 3aHsTre

(mpakTryeckoe
3A/1aHIC)

CM. HIKE

13

Tema 4.5
JJ1eKTPOMATHUT
Hasl HHIYKIUS

OK 01 (ITP62_OVIL06)

OK 02 (TIP69_OVTL06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (TIP68_OVIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

[paxTrueckoe 3aHsTHE

(TpakTIdeckoe
3a71aHKC)

CM. HIDKE

14

Paznen 5
Kosedanus u
BOJIHBI

Tema 5.1
MexaHuuyeckue
K0JIe0aHus U
BOJIHBI

OK 01 (ITP62_OVI1.06)
OK 02 (TIP69_OVTL06)
OK 03 (ITP67_OVTL06)
OK 06 (ITP63_OVIL.06)
OK 07 (TIP68_OVTL06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP16, JIP27, JIP28, JIP31

Tecr

Kontpornphast padora

Ipaxmnueckoe 3aHsTve

(pakTrdeckoe
3aIaHIe)

JlaGoparopHas padora

CM. HIDKE

15

Tema 5.2
JJ1eKTPOMATHUT
HbIEe KOJIe0aHus
H BOJIHBI

OK 01 (ITP62_OVIL.06)
OK 02 (TTP69_OVTL06)
OK 03 (ITP67_OVTL06)
OK 06 (ITP63_OVIL.06)
OK 07 (IIP68_OVIL.06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP27, JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,

IpakTryeckoe 3aBsTTvie

(TpakTIdgeckoe
3371aHKE)

Tecr

CM. HHKE

44



JIP12, JIP16, JIP27, JIP28, JIP31

16 | Tema 5.3 OK 01 (ITP62_OVTI.06) Tect CM. HIDKe
OnTuka OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVTI.06) KoHtponsHast padota
OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVIIL.06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
17 | Pa3nexn 6. OK 01 (ITP62_OVYII.06) Tecr CM. HIDKE
OcHoBBI OK 02 (ITP69_OVTI.06)
CHeNNAILHOM OK 03 (ITP67_OVYII.06)
TEOPUHU OK 06 (ITP63_OVTI.06)
otHocuteabHoct | OK 07 (ITP68_OVIIL.06)
u. JIP25, MP4, MP6, MP13, MP17,
Tema 6.1 MP18, MP19, MP20, JIPS, JIP6,
OcHoBBI JIP32, MP21, MP23, MP44, MP38,
CnenuATbLHOU MP39, MP46, JIP14, JIP13, JIP12,
Teopuu JIP28, JIP31
OTHOCHTEJILHOCT
u.
18 | Paznen 7 OK 01 (ITP62_OVYII.06) Ipakrrdeckoe 3ansie | CM. HIDKE
KBanToBast OK 02 (ITP69_OVIIL.06) (pakTrdeckoe
(pusuka OK 03 (ITP67_OVYII.06) 3aIaHKe)
OK 06 (ITP63_OVII.06)
Tema 7.1 OK 07 (TTP68_OVYTIL.06)
Kopnyckymsipao- | jJp25, MP4, MP6, MP13, MP17,
BOJIHOBOH MP18, MP19, MP20, JIP5, JIP6,
AYyaJaIu3M. JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
19 | Tema 7.2 OK 01 (ITP62_OVTII.06) Tecr Cwm. HIXKE
Crpoenne atoma | OK 02 (ITPG9_OVII.06)
OK 03 (ITP67_OVYIIL.06) [paxTuyeckoe 3aHsTHE
OK 06 (ITP63 OVTI.06) (TpaKT¥HecKoe
OK 07 (ITP68_OVTII.06) 3aJlaHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
20 | Tema 7.3 OK 01 (ITP62_OVIIL.06) Tecr CM. HIKE

ATOMHOE PO

OK 02 (TIP69 OVYIL06)
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OK 03 (ITP67_OVII.06)

OK 06 (ITP63_OVII.06)

OK 07 (ITP68_OVII.06)

JIP25, MP4, MP6, MP13, MP17
MP18, MP19, MP20, JIP5, JIP6
JIP32, MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13, JIP12
JIP16, JIP27, JIP28, JIP31

21 | Pasnmexn 8. OK 01 (ITP62_OVTI.06) Tect CM. HIDKE
j1eMeHTBI OK 02 (ITP69_OVII.06)
ACTPOHOMUH H OK 03 (ITP67_OVYII.06)
acTpoPU3NKH. OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVII.06)

Tema 8.1 OK 0.9 (TTPG1_OVIIL06)

JJIeMeHThI JIP3, JIP7, JIPS, JIP9, JIP16, JIP27
aCTPOHOMHH M MP1, MP3, MP15, MPI2, MPI3
acTpodu3nKu. MP17, MP19, MP 20, MP45, MP42

MP 43, MP§, MP10

Kputepuu onieHKH NPaKTHYECKOT0 3aJaHUS:

«5» (OTJIMYHO): BBICTABJISICTCSl CTYIEHTY, €CJIM pacueTHass U rpaduyeckas 4acTH BBITIOJIHCHBI B
MOJTHOM 00beMe, pernieHrne oOopMIIEHO C COONIOJIEHHEM YCTAaHOBJICHHBIX MPAaBHI; CTYIEHT CBOOOIHO
BJIQJICET TEOPETUICCKUM MaTepHAIIOM, O€30IIIMO0YHO IPUMEHSIET €T0 MPH PEIICHUU 3a]1ay.

«4» (XOpomio): BBICTaBJISIETCS CTYAEHTY, €CIM T[pPU BBIIOJHEHUU 3a/aHusl JIONYLICHBI
HE3HAYUTENIbHBIC OIIUOKH, pelicHHe OPOPMIICHO C COOJIOJICHUEM YCTAHOBJICHHBIX MPABWII, CTYICHT
CBOOOJTHO BJIAJICET TEOPETUUCCKUM MaTepHUAIIOM, 0€30ITHO0THO TPUMEHSIET €0 TIPH PEIICHUH 3a/1a4;

«3» (yIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIH 3aJaHUE BBITIOIHEHO C «TPYOBIMI»
omuOKkamu, perieHne opopmieHo 0e3 COOIOEHUS YCTAHOBIICHHBIX TIPABHII |

«2» (HeyIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIM padoTa HEe BBHIIIOJHEHA.

Kputepuu oneHku J1a60paTOpPHOTo 3aHITHSI:

«5» (OTIIMYHO): BBHITIOJHEHBI BCe 3a/laHus J1ab0paTOpHOI pabOThHI, CTYACHT YETKO U 0e3 OIIMOoK
OTBCTUJI HA BCC KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOopolIo): BBHIMOJTHEHBI BCE 3aJaHusi JabOpaTOpHON paboOThI; CTYACHT OTBETUI HAa BCE
KOHTPOJIbHBIC BOIIPOCKI C 3aMCYaHUAMMU.

«3» (yIOBIETBOPUTENHHO): BBIMOJIHEHBI BCE 3aJaHUs J1a00paTOpHO pabOThl C 3aMEYaHUSIMU;
CTYACHT OTBCTHUII HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJICHT HE BBHIMOJHWI WJIU BHITOIHUI HEMPABUIHHO 33/1aHUs JIaDopaTOpHOU
pa6OTBI; CTYACHT OTBECTHJI HAa KOHTPOJIBHBIC BOIIPOCHI C OoImMOKaMM MJIM HE OTBETWJI Ha KOHTPOJIbHBIC
BOTIPOCHL.

Kpurepun oueHKH TeCTHPOBAHMSA:

3a npaBWIIHHO BBITIOJHEHHOE IEHCTBUE, 3aJaHUE BBICTABIISICTCS TIOJIOKUTENbHAS OIleHKa — 1 6at.

3a HEempaBHJILHO BBINOJIHCHHOE JCHCTBHE, 3a/JIaHWE BBICTABIISCTCS OTpHUIATeNIbHAs oreHka — 0
0aoB.

Jlyst onieHKu 00pa30BaTeIbHBIX JOCTHXKCHUHN 00yUJalomuXCcs MPUMEHSIETCS YHUBEpCATbHAs IIKaja.

[TporeHT pe3yabTaTUBHOCTH (IIPABUIIBHBIX KavecTBeHHast OlleHKa YPOBHS IOATOTOBKH
OTBETOB) 6a1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJIUYIHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHLHO
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\ menee 70 2 \ HEYJIOBJIETBOPUTEIBHO

Kpurtepun onieHKN KOHTPOJILHOM padoThI:

«5» (OTJIIMYHO): 3aCiIy’)KMBaeT CTYACHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATHYECKOE U
riy0oKoe 3HaHWE Y4eOHO-IPOrPaMMHOIO MaTepuaja, yMEHHEe CBOOOJHO BBINOJHATH 3aJaHMUS,
MPelyCMOTPEHHBIE POTPAMMOH.

«4» (XOpOIIO): BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHCTEMAaTUYECKHI XapakTep 3HAHUU 1O
TeME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY TIOIOJHEHUI0O M OOHOBJICHHIO B XOJI€¢ JajbHeuiei
y4e0HOI paboThl U MPOPECCHOHATBHON NIEATEIBHOCTH, JOMYCTUBITUM HE3HAUUTEIBHBIC OIMUOKU MPHU
BBITIOJTHEHUH PaOOTHI.

«3» (YAOBIETBOPUTEIIBHO): BBICTABJISIETCS CTYIEHTaM, JOIYCTUBIIMM HOTPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCH! U MPHU BHIIOJHEHUH MPAKTUYECKOM YacTH, HO O0JIaIalolIUM HEOOXOAMMBIMU
3HAHUSAMH Ul UX YCTPaHEHUs 10l PyKOBOJICTBOM IPEIOIaBATENS.

«2» (HE 3a4TEHO): BBICTABJISETCS CTYACHTY, OOHApYXHUBIIEMY MpPOOENbl B 3HAHHUSIX OCHOBHOI'O
y4eOHO-TIPOTPaMMHOI0  MaTepuaia, JOMYCTUBIIEMY MNPUHIMIUAIBHBIE OMIMOKA B BBINOJIHEHUH
MIPEelyCMOTPEHHBIX IPOTPaMMOil 3aJaHHA.

5.2 IlpoMe:kyTOUYHAsI aTTeCTAIUS

[IpomexyrouHas arrecTalusi OOYy4YaIOUIMXCS OCYILIECTBIISIETCS 110 3aBEPIICHUU U3YUYECHUS
yueOHoro npenmera «Pu3nKa» U NO3BOJISIET ONPEEIUTh KAaUeCTBO U YPOBEHb €€ OCBOCHUSI.

®opMa MPOMEKYTOUHON aTTECTAlMU 110 npeaMeTry «Pu3nKa» — 3a4eT ¢ OLEHKOU

OueHoyHbIE CPeICTBA

Pe3yabTarbl 00yyeHust .
AJISl IPOMEKYTOYHO aTTecTAlMI

3a4eT ¢ OLEHKOH

OK 01, OK 02, OK 03, OK Tect
06, OK 07, OK 09 1.  Ecmm AS — nepemernieHre Tena 3a CKOJIBKO YTOXHBIN Mablii HHTEpBAI
BpeMeHH A t, To Kakas BelW4HHa onpeaersiercss oTHomeHneM AS/A t.
a) MyTb;
0) mepeMerienue;
B) CKOPOCTh PABHOMEPHOTO JABMKCHIS;
') YCKOpEHHE
2. YcraHOBHTE COOTBETCTBHE CUMBOJIOB 0003HAUYECHUS (PU3NIECKIX BEITMYUH.
1) amrumaryna; a) ¢;
2) nuknndeckas yacrtora, 0) F;
3) da3a; B)L;
4) nepuon; r) C,
5) CKOpOCTB; o)A,
6) crna; o) v
7) UHIYKTUBHOCTE; x) ©;
8) eMKOCTB 3) T
3. Hag Tenom coBepmieHa pabora 4 BHEIIHUMH CWJIAMH W Tey TMepeaaHo
KOJIMYECTBO TETUTOTHL. YeMy paBHO M3MEHEHWE BHyTpeHHeH sHepruu AU Tema?
A) AU=A;
b) AU =A-Q;
B) AU =Q;
I AU = Q-A.
M) AU = A+Q;
4, Ha npoBojiHuK, HaXOAAIIMIICS B MATHUTHOM T10J1€, I€MCTBYET CUJIA. ...
A) Jlopenna; b) Ammepa; B) I'epria; I') Jxoyms.
5. 3akoHYHTE TpEAIOKEHUE.
ConpoTHBI€HHE MPOBOJHHKA 3aBUCHT OT. ..

47




A)  Temmepatypsl;

b) momepedHoro ceyeHMS;

B) wmartepuana;

')  nouser

JI)  Bcex mepeymrcIeHHBIX MTapaMeTPoB.

6. Kaxkoe 3HaueHue TemnepaTypsl, BIpaXXeHHOHU B rpagycax Llenscus,
cootBeTcTBYeT 50 K?

7. A)323°C; B) 223°C; B) 50°C; I-50°C;  JI)-223°C.
8. B kakux eaMHHUIAX U3MEPSIOT AIEKTPUUECKOE HANpPsDKEHHE:

A) Bonet; B) Amnep; B) Owm; I') Batr.

9.  Ynopsao4YeHHBIM IBUKCHUEM, KAKUX YACTHIl CO3JIACTCS AIMEKTPHUCCKHIN

TOK B MeTaJuiax?
A)  TONOKUTEIbHBIX HOHOB;
b)  oTpumarenbHBIX HOHOB;
B) oamextpoHOB;
I') DONOXUTENBHBIX U OTPULATEIBHBIX HOHOB U 3JIEKTPOHOB;
)  [OMOXUTENBbHBIX U OTPULIATEIHHBIX HOHOB.
10. Kaxkoit mporiecc 0ObSICHSIETCS SIBICHUEM 3JIEKTPOMArHUTHONH MHITYKITUH?
A) B3auMOJEHCTBME JBYX IPOBOJHHKOB C TOKOM; b) BO3HUKHOBEHUE
JJIEKTPUYECKOTO TOKAa B 3aMKHYTOM KaTylIKe IpH W3MEHEHHH CHJIBI TOKa B
JIpYrou KaTylIKe, HaXOSIIEeCs psIoM C HEH;
B) oTki10HEHHE MarHUTHOM CTPEJIKH BOJIM3M IPOBOJHUKA C TOKOM;
I') Bo3HUKHOBEHHE CHIIBI, IEHCTBYIOIIECH HA ABIKYIYIOCS 3apsHKSHHYIO YaCTHUILY
B MarHWTHOM TIOJIE.

IIpaktuueckoe 3agaHue
1.Kakyo CKOpOCTh UMEIOT TOYKH 0007a KoJjieca MOTOIHWKIA pamumycom 40 cM,
€CITM OHH JIBIKYTCS ¢ yCKopeHueM 1 m/c??
2.B mnepBuuHOW OOMOTKE TMOBBIMIAIONIET0 TpaHchopmaTopa 80 BHTKOB, a BO
BropuyHoii 1280. Hampspkenume Ha KoHIax mepBuyHOW oOmoTkm 120 B, a
BeTMYMHA TOKa BO BTopuuyHOW oOMoTke 0,25 A. Ompeaenure TOJE3HYIO
MOIIHOCThH TpaHc(hopMaTopa.
3.Kak skcnepuMeHTaIbHO ONpeAeINTh MOAYJIb YIPYTOCTH TBEPAOTO Tea.

Kpurtepnu onieHKH 3a4yeTa ¢ OlleHKOIi ¥ IK3aMeHa

— «OTIUYHOY - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOCHO TMOJHOCTHIO, 0€3 MpOoOesioB, YMEHUS
c(OpMHPOBaHBI, BCE MPEAYCMOTPEHHbIE MPOTrPaMMOM yueOHbIE 3a/laHUsl BBIOJHEHBI, KauyecTBO MX
BBITIOJIHEHUS OI[CHEHO BBICOKO.

— «Xopomo» - TEOPETHUYECKOE COJEp)KaHHEe Kypca OCBOEHO IIOJHOCThIO, 0e3 MpoOeloB,
HEKOTOpbIE yMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHBbIE MPOTrpamMMol ydeOHbIE
3aJJaHMS BBIOJIHEHBI, HEKOTOPBIE BHUJIbI 33JaHUI BBITOJHEHBI C OIITMOKaMHU.

— «YIOBJETBOPUTEIBHO» - TEOPETHUECKOE COJEpKAHUE Kypca OCBOEHO YAaCTUYHO, HO MPOOEIIbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIEe yMEHHsI pabOThl C OCBOEHHBIM MaTEpUAIOM B
OCHOBHOM C(OpPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMol OO0y4YeHHs] y4eOHBIX
3aJJaHUN BBINOJIHEHO, HEKOTOPBIE U3 BBHITIOJIHEHHBIX 3a/IaHUH COJlepKaT OIINOKH.

—  «HeynoBnerBopuTenbHO» - TEOPETHYECKOE COJAEpKAaHME Kypca HE OCBOEHO,
HE0O0XO/JMMBIE yMEHHS HE C(OPMHMPOBAHBI, BBINOJHEHHbIE YueOHbIE 3alaHHs cojep)KaT IpyOble
OIHUOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT YU

Ne Hazpanue [lenb ucnonb30BaHUs [Inanupyemslit Ornrcanne mopsaKa
/o o0pa3oBaTeIbHOM o0pa3oBaTe’IbHOM pe3ynbTaT WCTIONIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTOJBb30BaHUS MIPUMEHEHUS) TEXHOJIOTHH B
YKa3aHHEM aBTOpa) 00pazoBaTeIsHOM MIPaKTHIECKOH
TEXHOJIOTHH podeCCUOHATTLHOM
JESITeTbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB IIpuém «Mucepr»
KPHUTHUYECKOI'O HBIX HaBBIKOB YYallll | jyyyHOCTHOTO pocta
MBIIUICHAS XCs1, HEOOXOTUMBIX H oByuaromerocs, [lpuem ocymecTBusieTcss B
€ TOJIbKO B y4eOe, HO HECKOJIBKO 3TAaIloB.
. pa3BUTHSA ero )
U B OOBIYHOH KU3HU I osram: [Ipenmaraercst
(yMeHue npuHuMarp | THAMBHAYATEHOCTH, | operema MapKUPOBKH
B3BEIIICHHBIE ITOBBIIICHNC TEKCTA, YTOOBI
pemenus, 3aHaTHETH | YQPEKTHBHOCTH MOIpa3AeIUTh
c uHpopMaLuen, | BocpusThs 3aKIOYEHHYIO B HEM
aHAITM3UPOBATh MHpOPMALHH; Mg(bopMaumo CIICIYIOIIUM
M:
PasITHIHBIE  CTOPOHBI | 11 irere o0pazo }
SBJICHWA JIp.), T. €. Vv «TaJI0OuKOM»
uHTEpeca, Kak K
pasBuTHE MOMEYaeTCcsl TO, YTO Y¥Ke
CIOCOOHOCTH K | A3YHacMOMy M3BECTHO yYalIUMCH;
caM000paz0BaHUIO. Mateépuaiy, TaKk H K - 3HAKOM «MHUHYC»
caMoMy  IIpoleccy | momMedaercs TO, 4TO
oOydeHusi;  ymenwue | MPOTUBOPCUUT ux
KPHTHYECKH MIPEJICTaBICHUIO;
+ 3HAKOM «TLTFOCH
MBICITUTD.
MOMEYaeTCst TO, 410
SIBIISIETCS ULt HUX
WHTEPECHBIM u
HEOXHJIAHHBIM;
? «BOTIPOCUTEIHHBIN

3HaK» CTaBUTCS, €CIH YTO-
TO HESICHO, BO3HHKJIO
JKeJIaHue y3HaTh OOJIbIIIe.

I »ram: umTasgs  TEKCT,
yuauecs MIOMEYaIOT
COOTBETCTBYIOIUM 3HAYKOM
Ha MOJISIX OTJIEJIbHBIE
a03awpbl U IPeI0KEHUSL.

I JTAaIl: VYyammmcest
MIpeaIaraeTcs
CHCTEMAaTU3UPOBAThH

MH(POPMAITUIO, PACIIONIOKHUB
ee B COOTBETCTBHH  CO
CBOMMMU IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 osram: [locmenoBarenbHoe
o0cyxaeHne KaKIon rpadsl
TaOJIALB.

[Tpuem CIOCOOCTBYET
Pa3BUTUIO AHAJIUTHYCCKOI'O
MBIIUICHUS TIPU  M3YYCHUHU
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HOBOT'O MaTepuana,
SIBIISICTCS CpeJICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

IIpuém «Knactep»

D10 cnocod Tpadudeckoi

OpraHu3alii  Marepuana,
TTO3BOJISFOIH cenath
HaTJSTHBIMA TE
MBICTTUTENILHBIE  MTPOIIECCHI,

KOTOpPBIE TIPOUCXOMST TIPH
MOTPYKEHUH B Ty WM UHYIO
temy. Kiacrep
OTpakeHHUEM
bopmbl

ITocnenoBarebHOCTD

SIBJIACTCA
HEJIMHEWHOU
MBIIIJICHUS.

JIEHCTBHIA:

1. TlocepenuHe 4YHCTOrO
nucta  (KITacCHOW  JTOCKH)
HamMcaTh KIOYEBOE CIIOBO
WIN TIpEJIOKEHHEe, KOTOpoe
SIBIISICTCSL  «CEPILEM» HUJICH,
TEMBI.

2.  Bokpyr «HakugaThy
ClIOBa WJIM  MPEJIOKECHHS,
BBIpaKaIoIIne uueH, (HakThl,
00paspl, MOIXOASAIIME IS
(Monenmn

NAHHOU  TEMEL.

YCTPOMCTB ¥ IPUOOPOB)

[IpoGiiemMHoe 0OydeHue
(T.A.Nnbuna)
l. npobaeMHoe

H3J105KEHHE;
2. YJACTUYHO -
IMIOMCKOBAas
JIeSITENIbHOCTD;

3. CaMOCTOSTENIbHAS
HCCIIEN0BATENbCKAS
JIeSITEJIbHOCTb.

[IpuBneds cTynEeHTOB

K aKTUBHOM
MBICTUTEIbHON
JIEATCIBHOCTH, K
pELIEHUIO  Pa3Horo
poaa 3ajgay, KOTOpble
HEIOCPEICTBEHHO
CBSI3aHEBI C
coJiep>KaHueM

y4eOHOTO MaTepHaia.

CamocTosiTenbHbIN
(umm ¢ TIOMOIIBIO
YUUTEIS) aHaJIu3
POOJIEMHBIX
cATyauudid, W  HX
pereHus
MIOCPEICTBOM

BBIJIBIDKCHUS
MPEJJI0KEHUH,
TUTIOTE3, ux
000CHOBaHUs u
JIOKa3aTenbCTBa,  a
TaKKe MIpOBEpKa
MPaBUIILHOCTH
peuieHusl.

YacTUYHO-TTONCKOBBIN
METO] O0YUCHHMS:

e co3maHue TPOOIEeMHOM

CUTyaluu npu OOBSICHEHUH

HOBOTO MaTtepuana
(BompoOCHI, 3ajaya,
SKCIEPUMEHTAIbHOE

3ajlaHie MPU 3aKPEeIUICHUH
y4eOHOro MaTepuana)

® KOJIJICKTHUBHOC

00CyXIeHHE BO3MOXKHBIX
MIOJXOJIOB K  PEIICHHUIO
IPOOJIEMHOM CUTyaIuu

(ypok cucremaruzanuu
00001IIeHHST 3HAHUH ).
MeTto poOaeMHOTO
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H3JI0KCHUA

L BBIIBHUT'aIOTCs
THUIIOTEC3bI 10 TEMC,
OTBEpras OJHH n

apryMeHTUpPYS BEIOOD

IpyTHX, BBICTparBaHHE
JIOTUKU paccyXIeHuH,
aHaIn3 IIOCTaBJICHHBIX

npo0yieM (U3y4eHUE HOBOWM
TEMBbI, TIOCTAHOBKA TEMbI U
LeJei ypoka)

KonrtekctHoe
oOydeHue
(A.A.BepOumikwit)

OOecneuenue
JIMYHOCTHOI'O
BKJTFOUCHUSI CTY/ICHTA
B y4eOHYIO
JIEATENLHOCTD

YMeHue
AHAJIN3UPOBATH
po0JeMbl, UCKAaTh
aJIeKBaTHbBIE CIIOCOOBI
UX PELICHU,
MO3HAHHUE CIOXKHYIO,
MHOTOTPaHHYO
CTPYKTYpPY CBOEH
Oymymieit
npodeccuoHanbHON
JACATCIIbHOCTHU

Keiic — meTon
(He3aBepIICHHBIA METO)

CTyIICHTaM Oyner
NpeJIOKeHa JIMIIb  YacTh
nHpopMaIuy, BCIO
OCTaJIbHYI0 HMH(pOpMALUIO -
CTYACHTHI MOTYT
MOYEPITHYTh hivZ (o) u3
JUYHOTO OMbITA, JIMOO W3
JPYTUX HCTOYHUKOB
uHpOpMALUK ~ — I-net,
CrlpaBoYHas  JIHTEpaTypa,
KypHaJbl,  CHEIUAIHCTEHI,

oOnajarone  OIbITOM B
pEIIeHNH JaHHBIX TPoOIeM
u T.aI. (IpU TPOBEACHHUU
T1ab0paTOPHBIX pabor,
pelieHre KayeCTBEHHBIX U
pacyYeTHBIX 3a/1a4)

Henoas urpa

3TO  METOJ]  TIPYIIIOBOIO
00yueHHs COBMECTHO
JIESITeTIbHOCTH B MpoIecce
pelieHus OOIMX 3a1a4d B
YCIIOBHUSAX MaKCHMAaJIbHO
BO3MOXHOTO TMPHOIHKESHUS
K peajbHBIM MPOOIEMHBIM

CUTyalusiM (pm
3aKpEIUICHUH  H3y4YEHHOTO
marepuana,

cCUCTEeMaTH3allikl  3HAHWH,
MPAKTUYECKUE 3aHATHS).

KonTekcTHbIe 3a1aun
(mpakTuko-
OpPUECHTUPOBAHHBIE)

3a71a4u, BCTPEYA0OTCs B TON
WJIN WHOMI peanbHOU
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CUTyalluH. Hx KOHTCKCT
obOecrieynBacT YCIOBHUA I

MPUMEHEHUS W  Pa3BUTHA
3HaHUH  TpU  PEUICHUH
mpo0jeM, BO3HUKAMOIMHUX B
peanbHOU JKU3HU
(mpakTuyeckue 3aHATHUS,
nabopaTopHbie pabOTHI, ITAIl
3aKpeIyieHus 3HaHWM Ha
ypoKe).

Mo3rosoii lwrypMm

Nzyuenue HOBOT'O

Mmarepuaa

3nopoBbecOeperaromast
TEXHOJIOTHSI
(H.K.CmupHOB)

Obecneuenne
CaHUTAPHO-
TUTHEHUYECKOTO
COCTOSIHUS y4e€OHOTO
MTOMEIICHUS
(ocBemeHue,
MIPOBETPHUBAHNE,
TEMIIEpaTypPHBII
peXKIM)
DOMOLMOHAIbHASA
paspsiika

CobOumoieHue
OIITUMAJIBHOT'O
BO3IYIITHO-TETIOBOTO
pekuMa B
ayJIUTOPHUH.
[To3uTuBHAs
TICUXOJIOTHYECKAsT
atMocdepa.
[Monnepxanue
paboTOCIIOCOOHOCTH
Ha 3aHSATUHU.

KonTtpons ocBemienus Bo
BpeMs 3aHATHA
JuHnamMuueckas naysa
®U3KyJIbTMUHYTKA B
cepenune 3ansaTus (1-2
MHH).
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