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1 OBIIIASI  XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI YYEBHOM
JAUCHUIVIMHBI «®PU3UKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI
Pabouast mporpamma ydeOHOW auciUIUIMHBI «DHU3UKa» SBISETCS YACThIO MPOTPAMMBI ITOJITOTOBKH
CIEIMANNCTOB cpeanero 3BeHa mo crenuanbHocTr 09.02.11 Pa3paboTka U ynpaieHHE MPOrPaMMHBIM
obecrieuenneM. Pabodast mporpamMma cocraiieHa Juisi OYHON (GOpMBI OOyUECHHS.

1.2 leap m MecTO AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHEUHMAJINCTOB
CpeIHero 3BeHa

VYyeOnass gucnuruinHa  «®dusuka» oTHOCHTCA K 0O0HIe00pa30BaTEIbHOMY IUKIY IPOrpaMMBI
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHAa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanusi «EcTecTBeHHbIC HAYKHY.

YpoBeHb OCBOCHHS yueOHOW muciuiuimHbl B coorBerctBum ¢ DPI'OC cpemHero oobmero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHure TUCIUTIIMHBI HAMPABIICHO HA JOCTHUKEHUE CIICYIONINX IeJIeH:

¢ hopmupoBaHre WHTEpeca U CTPEeMJICHHS OOydYaroluXcsi K HAyYHOMY HW3YYEHHUIO MPHUPOJIBI,
pPa3BHUTHE UX UHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3y4eHUsI OCHOB CTPOSHHS MaTepPHH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢ hopmupoBaHre yMeHH OOBSCHATH SIBICHUS C UCIOJIB30BaHUEM (PU3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

¢ bopMupoBaHUEe TPEICTABICHUNA O poid (DU3UKK JUIsI Pa3BUTHUS JPYTUX CCTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHH;

PaGouass mporpamma yueOHOW AuCHMIUTUHBI «DU3NKa» WMeEeT MEXIUCIHUIUIMHAPHYIO CBSI3b C
oOmeodpaszoBarenbHbIMU yaeOHbIMU guciuuinHamMu OVYI1.03 Maremaruka, OVYII1.07 Xumus

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIHUILIAHBI

OcBoeHue COJACPpKaHUA yqe6H0171 JAUCIHUITIINHBI «Du3nKa» oOecnieuynBaeT JOCTHIKCHHUC
O6y‘-IaIOHII/IMI/IC$I CICAYIOUX 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 ~ TOTOBHOCTP M CHOCOOHOCTH — oOywarommxcs | ¢pusndeckue sBICHUSA (TPOLECCH) W OOBICHATH MX HA OCHOBE

TIPUMEHUTEIIEHO K
KOHTCKCTaM

Pa3sIMIHBIM

PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHWH, COOTBETCTBYIOUINX TPAJHIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITa U OIIBITA AEATEIBHOCTH B MPOIECCE PEANTM3aNU OCHOBHBIX
HaNpaBlE€HUIl BOCHUTATENIBHOM JESATEIBHOCTH, B TOM 4HCIE 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 AMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnaneHne yHHMBEpCAJIbHBIMH yYEOHBIMU IO3HABATEIHHBIMU
IEUCTBUSIMU:

a) 6a30BbIE JOTUUECKHE NCHCTBUS:

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

MP2. ycraHaBIUBaTh CyIECTBEHHBIN NPU3HAK WM OCHOBAHUS TS
CpaBHEHHUsI, KJIacCUPUKAITUKA U 0000IICHHS,;

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

MP4.  BBIABIATE  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SBICHUAX;

MP5. BHOCHTH KOPPEKTHBHI B JICSATEIBHOCTh, OLICHHBAThH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLIEHUBATh PUCKH MTOCIEICTBUH
JIeSTeIIbHOCTH;

MP6. pa3BuBaTb KpeaTHBHOE
KU3HEHHBIX MPO0OIIEM;

0) 6a30BBIC UCCIIEIOBATEILCKHE JCHCTBHS:

MP7. BnameTh HaBBIKAMH  y4eOHO-HCCIIEZOBATEIHCKOH U
MIPOEKTHOH NEeSATETHHOCTH, HABBIKAMH Pa3peIIeHUs IpooIeM;
MP12. BBISIBIISITH MIPUYUHHO-CJICICTBEHHBIC CBS3H "
aKTyaJIM3WpOBaTh 3a/ady, BBIIBUTATh THUIIOTE3y €€ pEIICHuS,
HaXOJIUTb apryMEHTHI JUIsl 0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh apaMeTPbl U KPUTEPHH PELICHHUS;

MP13. aHanu3upoBaTh MOJNYyYEHHbIE B XOJE PpEIICHUS 3aJauu
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: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE
MIPSAMOJIMHEHHOE IBIKECHUE, CBOOOIHOE MaJieHUE TEJl, IBIDKCHHE
110 OKPYXXHOCTH, WHEPUHS, B3aUMOJCHCTBHE Tel, KojeOaTenpHoe
IOBIDKEHHE, pPE30HAHC, BOJHOBOE [IBIDKEHHE, IuQPy3ns,
OpOYHOBCKOE IBIKECHHE, CTPOCHHE >KHUAKOCTEH M TBEPIBIX TEll,
n3MeHeHHe o0beMa Tel TMpH HarpeBaHWW (OXJIaXICHUH),
TEIJIOBOE paBHOBECHE, MWCIAPEHHUE, KOHJEHCAIMs, IUIABJICHHE,
KpUucTauin3anus, KUICHUE, BJIAKHOCTb BO3AyXa, CBA3b cpe,uHeﬁ
KUHETUYECKO DHEPrHM TEIUIOBOTO JIBMDKEHHMS MOJIEKYT C
a0COJIIOTHON TeMIIepaTypoii, TOBHIIIEHNUE TaBIIEHUS raza MpH ero
HarpeBaHWHU B 3aKpPHITOM COCYIE, CBSI3b MEXKAY MapamMeTpaMmu

COCTOSAHUA rasa B n3oIrnponeccax; SJICKTPpU3aALUA TCI,
BSaHMOHeﬁCTBHG 3apsAa0B, HarpeBaHHUC IIPOBOJHHKA C TOKOM,
BSaHMOHeﬁCTBHG MAarauToOB, QJICKTPOMArnuTHAasA  UHAYKIOHA,

JCUCTBME MArHUTHOTO TOJsI Ha TMPOBOJHUK C TOKOM U
JBIDKYIIUICS 3apsi, 2JEKTPOMATHUTHBIC KOJIEOAHWS M BOJIHBI,
MPSMOJIMHEHHOE  pacmpoCTpaHEHHUE CBeTa, OTpaxkeHHe,
npenomiieHne, HHTepdepeHusa, Audpakyus U MOJSPU3AILUL
CBeTa, AMCIIepCUs CBeTa; (HOTORIEKTpUIeCKuil 3B HEeKT, CBETOBOE
JlaBJICHWE, BO3HHUKHOBEHHE JIMHEHYaTOro CIEKTpa aroMa
BOJIOPO/Ia, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaJHOaKTUBHOCTb;




MPaKTHYECKYIO 00JIACTH KU3HECATEIbHOCTH;
MP18. yMmeTs HWHTETpHPOBaTH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacrei;

MP19. BelaBUraTh HOBBIE HJAEH, MpEJIaraTb OPUTHMHAILHBIE

MOAXOMBI U PEIICHNS;

MP20. craButh mpobIEMBI M 3agadd, JIOIyCKAroIIne

JIPTCPHATHBHBIC PEIICHUS,;
OK 02 Hcnoms3oBaTh coBpeMeHHbIE | JIMUHOCTHBIE pe3ynbTaThl  OcBoeHMs yueOHOH aucuuruaebl | [IP69 OVIL.06. chopmupoBaHHOCTE COOCTBEHHOW MO3HMIUHU IIO
cpezacTBa TIOUCKa, aHaM3a U | OTpaKaloT  TOTOBHOCTH M  CIHOCOOHOCTh  OOY4YaroIIMXCS | OTHOLIEHHIO K (Qu3n4yeckoid HH(POpPMaIMK, IOIy4aeMoil 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 YOEXIEHHH, COOTBETCTBYIOUIUX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTo O0IIecTBa, pacUIMpEHHE >XHU3HEHHOTO
OTIBITA U OIBITA JEATEIBHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HalpaBJICHUH BOCIUTATEIHHOW IEATEIHHOCTH, B TOM 4YHCIE B
YaCTH:

[IEHHOCTH HAay4YHOTO MO3HAHMUS:

JIP32. chopMHpPOBAaHHOCTE MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO pa3BUTHs HayKd M OOIIECTBEHHOM
MPaKTHKH, OCHOBAHHOTO Ha JMAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE;

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

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHUS YYEOHON AMCIUIIIMHEI
OTPaXaloT:

8.1. OBnaneHne yHHMBEpCAJILHBIMH y4EOHBIMH IO3HABATEIHHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mH(popMaIHei:

MP21. Bmagerp HaBBIKAMH TOJYYCHHS HHPOpPMAIUH W3
HCTOYHHMKOB pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYLIECTBISTD
MIOWCK, aHAJIN3, CHCTEMATH3AIMI0 U HHTEPIPETanio HH(POpMaIH
Pa3NUYIHBIX BUIOB U (DOPM NIPEICTABIICHIS;

MP23. ouleHuBaTh JOCTOBEPHOCTH, MP24. HCIONIb30BaTh CpeACTBa
WHQOPMALMOHHBIX W KOMMYHUKAI[MOHHBIX  TEXHOJOTHH B
peLICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3aI[MOHHBIX
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  KPUTHYECKOTO  aHajiu3a  MOJIydaeMoi
uHpopManuy;
[1P64 OVYIIL.06. BnameHWe 3aKOHOMEPHOCTSAMH, 3aKOHAMH U

TeopusiMa (3akoH BcemupHoro Ttaroterus, [, II u III 3akoHBI
HproToHa, 3aKOH COXpaHCHHS MEXaHWYECKOW 3HEPrHH, 3aKOH
COXPaHCHMSI MMITyJIbCa, MPHHIMI CYNEPIO3UIMN CHJ, MPHHIHII
PaBHONIPABHOCTH MHEPILHUATIBHBIX CHCTEM OTCUETA; MOJEKYJISIPHO-
KWHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
HepBBI  3aKOH  TEPMOAMHAMMKH;,  3aKOH  COXpaHEHUsS
JIEKTPUUECKOro 3apsiaa, 3akoH Kynona, 3akon Oma aist yuacTka
nenu, 3akoH OMa Ui HONHOW 3JIEKTPUYECKON IeNu, 3aKOH
Jxoynsa - JleHna, 3aKOH 3JEKTPOMAarHUTHON WHJIYKLUH, 3aKOH
COXpAHEHHS PHEPTUH, 3aKOH IPSMOJIMHEHHOI0 PACIpOCTPaHEHUS
CBETa, 3aKOH OTPA’KEHMUS CBETA, 3aKOH IIPEIIOMIICHHUS CBETa; 3aKOH
COXpPaHEHMsl DHEPIMH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH
COXpPaHEHMsl JJICKTPHUUYECKOTO  3apsijfia, 3aKOH COXPAaHECHUS
MaccoBOTO 4YHcia, HocTynatel bopa, 3akoH paaHoaKTHBHOTO
pacmana); YBEpEHHOE UCTIONIb30BaHHE 3aKOHOB "
3aKOHOMEPHOCTeH TIpH aHaiu3e (QU3NYECKUX SBICHUH U
MIPOIIECCOB;

OK 03 IlnanupoBaTb M peann30BbIBATh
COOCTBEHHOE  INPO(ECCHOHANBHOE U
JIMYHOCTHOE pasBuTHE,
NPEANPUHUMATENbCKYIO JICSITEIBHOCTh B
npodeccrnoHabHOM cepe, UCTI0TB30BaTh

JInqHOCTHBIE pe3yJibTaThl OCBOGHMS Y4eOHOH JMCIMIUIMHEL
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOyYaromIuxcs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTALUIl, MO3UTUBHBIX
BHYTPEHHUX yOEKIEHWH, COOTBETCTBYIOUIMX TPAJHIHOHHBIM

[1P67 OVYII.06. chopMUpOBaHHOCTh YMEHHMSI PELIaTh PacueTHBIC
3aJa4d C SIBHO 33JaHHOM (M3MYECKOM MOJENbIO, HCIIONIb3Ys
(u3nyYecKre 3aKOHbI M NPUHIMIIBI, HA OCHOBE aHAJIN3a YCIIOBHS
3aJa4u BbIOMpaTh (PU3UUECKYIO0 MOENb, BBIACIATH (PU3HMUECKHE
BENMYMHBI ¥ (OpMysbl, HEOOXOAMMBIE JJsI €€ pEHICHHS,




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

LEHHOCTSIM POCCHHCKOTO O0IIecTBa, pacUIMpEeHUE >KU3HEHHOTO
OIIBITA U OIBITA JEATEIBHOCTH B IPOLECCEe Pean3aliiid OCHOBHBIX
HalpaBJICHUH BOCIUTATENBHON HEATENPHOCTH, B TOM 4YHCIE B
YacTH:

IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS:

JIP12. chopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THIECKOTO

TIOBE/ICHHS;
JIP13. cmocoOHOCTh OLEHUBAaTh CUTYallMl0 M TPUHUMATh
OCO3HaHHbIE  pEUICHUS,  OPHUEHTUPYACh  Ha  MOpPaJbHO-

HpPaBCTBEHHbIE 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 COOCTBEHHBIC 3aJayd B
00pa3oBaTeIbHON AEATENTFHOCTH U )KU3HEHHBIX CUTYAIHX;

8.3. OBnazieHne yHHUBEPCATBHBIMHU PETYISATHBHBIMU JCHCTBUSIMHU:
a) caMOOpraHu3aIys:

MP38.  caMOCTOSTENIbBHO  OCYLIECTBJISATh  [O3HABATEIbHYIO
JIeATeNIbHOCTD, BBIBISATH IPOOIEMBI, CTaBUTh W (OPMYIHPOBATH
COOCTBeHHBIE 3afayd B 0OpPa30BATENHHOM JESATENBHOCTH H
JKMU3HEHHBIX CUTYalnsX;

MP39. caMOCTOATENEHO COCTaBILITH IUIAH PEUICHUS MPOOIEMBI C
YYETOM HMEIOIINXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpeANOYTEeHUH;

MP44. cniocoOcTBOBaTH (POPMHUPOBAHUIO M TPOSIBICHHUIO IMIMPOKOI
SPYIWIMH B Pa3HBIX 00JAcTAX 3HAHWH, MOCTOSHHO MOBBIMIATH
CBOM 00pa30BaTEeNbHBIN U KyJIBTYpPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

MP46. BmageTh HaBBIKAMHU I[MO3HABATENBHON peQIIEKCHH Kak
OCO3HAHMS COBEPIIAEMBIX ACUCTBUH M MBICIUTEIBHBIX NIPOLECCOB,
UX Pe3yNbTaTOB U OCHOBaHUIA;

MP47. ucnonb30BaTh NPUEMBI PeIIEKCHN JUIS OLICHKH CHTYaIlHH,
BBIOOPA BEPHOTO PELICHHS;

MP48. ymeTb OLEHMBAaTh PHUCKM U CBOEBPEMEHHO INPHUHHUMATh
pemeHns Mo UX CHIDKEHHIO;

o0pa3oBaHUIO U

MPOBOJUTH pacueTbl U OLEHHBATh PEAJbHOCTh IOJyYCHHOTO
3Ha4eHMA (PU3MUECKOM BENNYMHBI; peIIaTh KAUeCTBEHHbIC 3aa4H,
BBICTpanBast JIOTUYECKH HETIPOTHBOPEUYNBYIO LETIOUKY
paccy X IeHUl ¢ ONOPON Ha U3YUYEHHBIE 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 COLMAIBHBIX pOJIeH, IUIAHUPOBATh




8.2. OBnanexnue
IEUCTBUSIMU:

0) coBMeCTHasI IeATSIBHOCTD:

MP31. moHnMaTh W WCIONB30BaTh MPEHMYINECTBA KOMAHIHONH
WHIWBUAYAIEHOU pabOTHI;

MP32. BeIOHpaTh TEMAaTHKy M METOIBI COBMECTHBIX NEHCTBUH C
y49eToM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXIOTO dJICHA
KOJIJIEKTHBA;

MP33. NIPUHUMATH eI COBMECTHOU JIESATEIILHOCTH,
OpraHU30BBIBaTH M KOOPAMHHMPOBATh  JeMcTBUS MO  ee
JIOCTHKEHUIO: COCTAaBJIATh IIIaH JCHCTBUM, paclIpenessaTh pOJU C
YYETOM MHEHHMH YYaCTHHKOB OOCYKIATh PE3YJIbTaThl COBMECTHOM
paboThl;

MP34. oueHrBaTh Ka4€CTBO CBOEIO BKJIAAA M KaXKJIOT0 y4aCTHUKA
KOMaHJBI B 00U pe3yIbTaT M0 pa3paboTaHHBIM KPUTEPHUSIM;
MP37. ocyuiecTBiATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHHUE B
Pa3IMYHBIX CUTYAISIX, HPOSIBISITH TBOPUYECTBO W BOOOpa)KCHWE,
OBITh HHUITMATHBHBIM;

8.3. OBnazieHNE YHUBEPCATIbHBIMU PETYIATUBHBIMU JEHCTBUAMMU:
T') IPUHATHE Ce0sl U IPYTUX JIIOACH:
MP54. mnpunumaTh ce0s, MOHHMAs
JIOCTOUHCTBA;

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

MP56. npusHaBaTh CBOE€ NpaBO W MPaBO APYTUX JIIOJEH Ha
OIIMOKU;

YHUBCPCAJIbHBIMU KOMMYHUKAaTUBHBIMU

CBOM HCOOCTATKH H

paboTy TPYIMIbI, PAlMOHATBHO paclpenessTh EsATENbHOCTh B
HECTAHNAPTHBIX ~CHUTYyalUsX, aJeKBATHO OIICHHBATh BKJIAX
Ka)XIO0r0 M3 YYaCTHHKOB TIPYIIBI B PEIICHUE paccMaTpUBaeMOU
TIPOOIIEMET;

[IP66_OVYII.06. BmageHue OCHOBHBIMH METOJAaMH HAyIHOTO
MO3HAHWA, HCIOJB3YeMBIMU B (PU3UKE: NPOBOIUTH HPSMBIE H
KOCBCHHbIC  HM3MEpeHMS  (PU3MYECKUX  BEJIMYUH, BBIOHpas
ONTUMANBHBIA CMOCO0 HW3MEPEHHs U HCIOJNB3ysS HW3BECTHBIC
METOJIbl  OLCHKH [OTPEIIHOCTeH  W3MEpEHHH, MPOBOAUTH
HCCIEIOBaHUE  3aBUCUMOCTeH  (U3MYECKUX  BEJHMYHMH  C
HCTIOJIb30BAHUEM TPAMBIX I/ISMCpGHHﬁ, O6T)SICH$[TI) TMOJIYYCHHBIC
Ppe3yNbTaThl, UCTIONIB3Ys (PU3NYECKUE TEOPHH, 3aKOHBI M ITOHATHS,
U JleJIaTh BBIBOJIBI; COOJIIOAATh MpaBuiia 0E30IacHOTO Tpynda Npu
NPOBEICHUH HCCICIOBAaHUH B paMKaX y4eOHOTo 3KCIEpPUMEHTa U
y4eOHO-MCCIeIOBATENILCKOW JIESITENBHOCTH C HMCHOJIb30BaHUEM
IU(POBBIX  M3MEPHUTENBHBIX ~ YCTPOHCTB ¥ J1aOOPAaTOPHOrO
000opynoBaHUs; CHOPMHUPOBAHHOCTD NPEACTABICHUI O METOIax
MOJTyYEeHHs] HAYYHBIX aCTPOHOMUYSCKUX 3HAHHH;

OK 05 OcymectBisiTe YCTHYIO U
MTICEMEHHYIO KOMMYHHUKALHIO Ha
rocy1apcTBEHHOM  si3bike Poccuiickoi

Oenepariin ¢ y4eTOM  OCOOCHHOCTEH
COLMAIEHOTO U KYJIBTYPHOTO KOHTEKCTA

JImgHOCTHBIE pE3yJibTAaThl OCBOCHUS YYEOHOW JIHCIUILTHHEI
OTPaXalOT  TOTOBHOCTH W CIIOCOOHOCTH  OOYYAIOIIMXCS
PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOW BHYTPCHHEH MO3HIIUEH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHCHTAIUH, IO3UTUBHBIX
BHYTPCHHUX YOEXKICHH, COOTBETCTBYIOIINX TPaIUIIHOHHBIM
LEHHOCTSIM POCCHHCKOr0o O0IIecTBa, pacUIMPEHHE >XHU3HEHHOTO
OTIBITA U OTBITA AESATEIHHOCTH B MPOIECCE Pealin3aliii 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 pe3yJbTaThl OCBOEHHS YYEOHOW JMCIUIUTUHBI
OTPaXaloT:

8.2. OBgnanenne
IEUCTBUSIMU:

a) obmieHue:

YHUBEPCAJIbHBIMU KOMMYHUKaTHUBHbBIMU

[IP65 _OVYIIL.06. yMeHHWe YYHTHIBaTH TPAHUIBI TPUMCHECHUS
W3y4eHHBIX  (U3MYECKHX MOJEJed: MaTepHanbHas TO4YKa,
WHEpIUaIbHAs CHCTEeMa OTCuUeTa, WJCaNbHBIA Ta3; MOJAEIH
CTPOCHHMSI Ta30B, O>KMIKOCTEH W TBEPABIX TEJ, TOUYCUHBIH
UIEKTPUUCCKUN  3apsif, sAepHas MOAENb aToMa, HYKJIOHHAs
MOJIeJTb aTOMHOTO Si/Ipa MPH PEIICHNN (PU3UYECKUX 3a1ad;




MP26. ocymiecTBIIsIT KOMMYHHKAITH BO BCEX cepax jKU3HH;

MP28. Bmagerp  pa3NHYHBIMH ~ CIIOCOOaMU  OOIICHUS U
B3aHMMOJICHCTBHS,
MP29. aprymMeHTHpOBaHHO BECTH IHAJIOT, YMETh CMST4aTh

KOH()IMKTHBIE CUTYaIIH;
MP30. pa3BepHYTO M JOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHS C
WCTIOJIb30BaHHUEM S3BIKOBBIX CPECTB;

OK 06 TIIposBmaATe  TpaXIaHCKO-
MaTPUOTUYECKYIO HO3ULUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE

NIOBEACHUE HAa OCHOBE TPaJUIMOHHBIX
POCCUICKHUX JlyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YMCIE C Y4YETOM

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

AHTUKOPPYHNIIUOHHOT'O MOBECACHU L

JInqHOCTHBIE pE3yibTaThl OCBOCHHMSA YYEOHOH ANMCIMIUIMHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYyYaroIIUXcCs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3ULIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, pacUIMpPEeHUE >KH3HEHHOTO
OTIBITA U OIBITA JEATEIBHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HalpaBJICHUH BOCIUTATEIHHOW IEATEIHHOCTH, B TOM 4YHCIE B
YaCTH:

TPa’KAaHCKOTO BOCTIMTAHUSL:

JIP1. chopMuUpOBaHHOCTh TPAKAAHCKOW MOZUIUN 00yUaroIIerocs
KaK aKTUBHOTO U OTBETCTBEHHOTO WICHA POCCHICKOT0 00IIeCTBa;

JIP3. MIPUHSTHE TpaAULIMOHHBIX HaIlHOHAJIBHBIX,
00IIIeueNIOBeUeCKUX ~TYMAHUCTUYECKUX U JEMOKPaTHUYECKHX
LICHHOCTEH;

JIPS5. rOTOBHOCTh BECTH COBMECTHYIO ACATEIBLHOCTH B MHTEpECax
Tpa)XTaHCKOTO OOIIeCTBa, Y4YacTBOBAaTh B CaMOYMpPaBICHUH B
00111600pa30BaTeIbHOW ~ OPraHU3AlMK H  JETCKO-FOHOIIECKHUX
OpTaHU3AIMIX;

JIP6. ymeHue B3aMO€MCTBOBATh C COLIMAJIbHBIMU UHCTUTYTAaMU B
COOTBETCTBHUH C X (PYHKIUSAMHU U HA3HAYCHHUEM;

JIP7. TOTOBHOCT, K TyMaHUTapHOM M  BOJIOHTEPCKOM
JIeSTeIIbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHMSL:

JIPS. chopMHpPOBaHHOCTH poccuiicKkoi TPaKIAHCKOM
WJCHTUYHOCTH, NAaTPHOTH3Ma, YBaXEHHA K CBOEMY Hapoxy,

YyBCTBA OTBETCTBEHHOCTH mniepea PonuHOM, ropaoctu 3a cBOM
Kpaii, cBow PoauHy, cBOHM 3BIK U KyJNbTYypy, MNpOLLIOE U
HaCTOsIIee MHOTOHAIIMOHAIFHOTO Hapoa Poccum;

JIP9. meHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY M  MHPUPOAHOMY HACIEOUI0, HaMSITHUKaM,
TpaguuusaM HaponoB Poccum, moctmwxenusm Poccum B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUSX U TPYJE.

[1P63 OVII.06. BrmameHWe OCHOBOIIONATAIOMIMMHA (HU3NIECKUMHU
MOHATUSAMH W BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU (U3UICCKHC

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

TCIJIOBBIMU IPOLECCAMU; DJICKTPUICCKUM U MArHUTHBIM IIOJIAMU,
QJICKTPUUCCKUM TOKOM, OBJICKTPOMAarHuTHBIMU KoJIeOaHUuIMU U
BOJIHAMH; OITHYCCKHUMHU SABJICHUAMH, KBAHTOBBIMH SBJICHHUIAMU,
CTpOCHHUEM aTOMa MW A4ATOMHOTIO sApa, pa}:[I/IOElKTI/IBHOCTLIO);
BJIaICHUC OCHOBOIIOJIAratomuMu aCTPOHOMUYCCKUMU NOHATUAMMU,
MO3BOJIAOIIUMHA XaPaKTCPHU30BATH HPOLECCCHI, MMPOUCXOAANINC Ha
3BC3/1aX, B 3BC3JHBIX CHCTCMAX, B MEKTATAKTHICCKOM cpeac;
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  TOTOBHOCTH M CHOCOOHOCTH  OOYyYaroIIuXcs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAalWi, HO3UTHBHBIX

[M1P68 OVII.06.  cdopMHPOBAaHHOCTH  YMEHHUS  IIPUMEHSTH
TIOJyYeHHbIE 3HAaHMSA Ui OOBSICHEHUS YCJIOBHH NpPOTEKaHUS
(U3MYECKUX SBJICHUN B NPUPOJIE U JUISL IPUHSATUS [TPAKTUYECKUX
pelieHnid B TMOBCEAHEBHOW JKM3HH Uil OOeCIIeYeHWs




OEpEIKITUBOTO
3¢ PeKTHBHO JeficTBOBATh
Ype3BEIYAHHBIX CHTYALUIX

MPOU3BOJICTBA,

B

BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOIIUX TPaIULHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITA M OIBITA AEATEIHHOCTH B NPOIECCE Pealn3alui OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHOW IEATEIBHOCTH, B TOM YHCIE B
YaCTH:

9KOJIOTMYECKOT0 BOCIIUTAHUS:

JIP27. cpopMHUPOBAaHHOCTH IKOJIOTHIECKOI KyTbTYPHI, IOHUMAaHNE
BIMSHUS COLUAIBbHO-?)KOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE
NPUPOJHOM ¥ COLHMAIBHOW Cpelbl, OCO3HaHHWE IJI00AaIBHOTO
XapakTepa 9KOJIOTHYECKUX IpodIIeM;

JIP28. mnaHupoBaHKe U OCYIIECTBICHUE IEHCTBUI B OKpyXaromeit

cpelle Ha OCHOBE 3HAHMA LEJNed yCTOMYMBOIO pa3BUTUSA
4eJ0BEUECTBa;

JIP31. pacmupeHue ombpITa JESITEIBHOCTH  3KOJOTHYECKOM
HAaIpaBICHHOCTH;

MertanpenMeTHble pe3yJIbTaThl OCBOCHHS Y4EOHOW IMCHIUILTHHBI
OTPaXaIoT:

8.1. OBiageHWe yHHWBEPCAJIbHBIMH YICOHBIMH ITO3HABATCIHHBIMH
IEUCTBUSIMU:

0) 6a30BbIC UCCIICIOBATEIBCKHIEC ICHCTRUS:

MP15. pas3pabaTeiBaTh IUTaH peIIEHUS MPOOJIEMBI C Y4EeTOM

aHaJIn3a UMCHOIIINUXCS MaTeprUaIbHbBIX )41 HEMATEPUATIbHBIX
pecypcos;

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

8.2. OBnageHre  YHUBEPCAIGHBIMH  KOMMYHHKAaTHBHBIMHU
IEUCTBUSIMU:

0) coBMeCTHasl ICATEIBHOCTD:

MP35. npeanaraTb HOBbIE MPOEKTHI, OUEHUBATh UJEU C MO3ULMU
HOBH3HEI, OpPUTHHAIFHOCTH, IPAKTUIECKOH 3HAUMMOCTH;

8.3. OBnazieHne YHHUBEPCATBHBIMH PETYISATHBHBIMU ACHCTBUSIMHU:
0) CaMOKOHTPOJIb:

MP45. naBaTe OIIEHKY HOBBIM CHTYalllsIM, BHOCHTh KOPPEKTHUBHI B
JIESTEbHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

0e30macHOCTH TIpH OOpalieHuH ¢ OBITOBHIMH HpuUOOpaMu U
TEeXHUYECKUMH  YCTPOWCTBAMH, COXpPaHEHUS 3I0pOBbS U
COOJIOACHHST HOPM 9KOJOTHYECKOTO MOBEINCHHS B OKPY)Karomiei
cpene; NMOHUMaHHE HEOOXOAWMOCTH IPUMEHEHUS JOCTHIKCHHI
bu3nKH u TEXHOJIOT Ui UL PAaLOHAIBHOTO
TPUPOAOIIOIE30BAHHS;

cpejcTBa

nporiecce

OK 08 Hcnone3oBars

(hm3HUECKOl KyIbTYphI ISl COXpaHEHUS U
YKpEIUIEHUA  340pOBbsA B
npo(eCCHOHATIBHON  NEATETPHOCTH U
MOJICPIKAHUS  HEOOXOIUMOTO

(bHBHQCCKofI IIOArOTOBJICHHOCTH

YPOBHS

JlmgHOCTHBIE pE3yJbTaThl OCBOGHUS YYeOHOM AHMCITUILTMHBI
OTPaXalOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommMXcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX OpHUEHTALUi, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IecTBa, paclIMpeHHe >KH3HEHHOTO
OIBITA U OMBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HaNpaBJIEHUIl BOCHUTATEIBHOM JESATEIbHOCTH, B TOM 4YHCIE B
4acTu:

DKOJIOTUYECKOTO BOCIIUTAHHS:




JIP27. copMUpPOBaHHOCTH AKOJIOTHYECKOH KYJIbTYpbl, IOHUMaHUE
BIIMSHUSA COIMAIBHO-?PKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE
NPUPOAHOM W COIMANBHOH Cpenpl, OCO3HAHHE TIIOOATBHOTO
XapakTepa SKOJIOTHIECKUX IpoOIeM;

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHS Y4YEOHOW AMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnaneHne yHHMBEpCAJIbHBIMH yIEOHBIMU IO3HABATEIBHBIMU
JIEUCTBUAMMU:

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBUS:

MP14. naBaTh OIEHKY HOBBIM  CHUTYalUsM,
MpHOOPETEHHBIH OIBIT,

8.3. OBnazieHHe YHUBEPCATBHBIMHU PETYIATUBHBIMU JCHCTBUSIMMU:
a) caMOOpraHu3aIys:

MP40. naBaTh OLIEHKY HOBBIM CUTYaLUsIM;

MP41. pacumpsaTh paMKd y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX
MpeaNOYTEHUH;

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

MP43. oneHUBaTh MPHOOPETCHHBIHN OIIBIT;

OLICHHUBATh

OK 09 ITonb30BaThCs MpodhecCHOHATHHOM
JIOKYMEHTaIliel Ha TOCyJapCTBEHHOM H
HHOCTPAaHHOM SI3BIKAX.

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS YYCOHOW IHCITUILTIMHEI
OTpaXkaroT:

8.1. OBnaneHne yHUBEPCANIBHBIMU yUeOHBIMU TMO3HABATEILHBIMHU
JIEACTBUAMU:

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

MP7. BnameTh HaBBIKAMH  Y4eOHO-HCCIEAOBATEIbCKON |
MIPOEKTHOH eATeTHbHOCTH, HABBIKAMH pa3penIeHus Ipo0ieM;

MPS. crocoOHOCTh W TOTOBHOCTh K CaMOCTOSTEIEHOMY IOHCKY
METOJOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPIMEHCHHIO Pa3IHIHBIX
METOZOB TIO3HAHWS,

MP9. oBnaneHne BUAAMH ICSITEIHHOCTH IO TOJYYECHHIO HOBOTO
3HaHUs, €r0 MHTEPIpPETAINU, TPeoOpa30BaHUI0 U MPUMCHEHHIO B
Pa3NUYHBIX YYE€OHBIX CHTyalHsX, B TOM YHCJIE IPH CO3TAHUU
y4e0HBIX M COIMATBHBIX IPOEKTOB,

MP10. ¢opMupoBaHHe HAy4YHOTO THIA MBIIIICHHUS, BIIAICHUE
HAYYHOH TEPMUHOJIOTHEH, KITFOUCBBIMU MOHITHIMHU M METOIAMU;

[IP61_OVII.06. chopMUpOBaHHOCTh TPEACTABICHUN O PONH U
MecTe (pU3MKU M aCTPOHOMHH B COBPEMEHHOW HAay4yHOH KapTHHE
MHUpa, O CHUCTeMOOOpasyromeil poiau ¢GU3NKH B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHHKH U COBPEMEHHBIX TEXHOJIOTHH, O
BKJIJIC POCCHHCKUX U 3apyO€KHBIX YUCHBIX-(DU3UKOB B pa3BUTHE
HAYKW; [OHMMaHWe (U3MYECKONH CYIIIHOCTH HAOJIIOTaeMbIX
SIBICHMH MUKPOMHpPA, MAKPOMHpPA U MEraMupa; MOHNMaHUE POJIH
ACTPOHOMHMH B IPAKTUYECKOM JEATENILHOCTH 4YeIOBEeKa U
JambHEHIIEM Hay4YHO-TEXHWYECKOM pPa3BUTHH, POJIM (HU3WKH B
(opMHpOBaHMM Kpyrosopa W (YHKIMOHAJIBHON TI'paMOTHOCTH
YeNloBeKa Ui PEHIeHUs IPaKTHYECKUX 3a/1a4;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOl AUCHUIIUHBI H BBl Y4e0HOl 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 3aHATHS
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KAHUE 20 0
(copep:kaHue MPUKJIATHOTO MOAYJISA)

14 0
TeopeTudyeckoe o0ydeHue

6 0

MNPAKTUYICCKUC 3aHATHUA

na60paT0pHHe 3aHATUA

HE IPpEAYCMOTPECHO

HC IPpEAYyCMOTPECHO

IMPOMCIKYTOYHAA aTTCCTAallUA

0

0

dopMa MPOMEKYTOUHOU aTTECTALUU 3aUem ¢ OYeHKOU




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

O0beM, akaj.

4y /B TOM
yucie B
HanmenoBanue Coaepxxanne y4e0HOro MaTepuaa u (popMbl OpraHU3a UM (popme Kon IIK, Kon IIP, JIP, MP
Pa3esioB U TeM AeATeJbHOCTH 00yYaloIMuXCs NMPAKTHYECKO OK T
i
NOArOTOBKH,
aKaa 4
1 2 3 5 6
PA3JEJ 1. DUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA 2/0
Tema 1.1. Copep:xkanne 2/0
Du3NKa U METOABI ®dusuka - ¢pyHAaMeHTaN bHAs Hayka O mpupoje. HayuHblit MeTox 1/0 OK 01 [1P62_OVII.06, JIP3, JIP7, JIP25,
HAYYHOI'O MO3HAHMUA | MO3HAHMSA W METOJbI HUCCICAOBAaHUS (DU3UYCCKUX SIBICHUM. JIP26, MP2, MP7, MP11, MP38,
OKCHEPUMEHT U TEOpUs B MPOLECCE MO3HAHUS IMPUPOJBL. MP39
Habnronenne u sxcnepuMeHT B Qusuke. CrnocoObl M3MEpeHus
¢u3nUecKnuX BEeNWYHH (aHATOTOBBIE U IH(POBBIE U3MEPUTEIILHEIC
npuOOpPBI, KOMIIBIOTEPHBIC JaTYMKOBBIE cucTeMsbl). [lorpemmnoctu
M3MEpEHUI (m3nyecKkux BEITUYHH (abcomoTHas u
oTHOcHTEbHAs). MojenupoBanue (U3NYSCKUX SBICHHA U
mpoleccoB (MaTepuaibHas TOYKa, aOCOJIOTHO TBEpPAOE TeJo,
uaeanbHasl KUIKOCTh, HACIBHBIA Ta3, TOUYEYHBIH 3apsin).
I'mnore3a. ®dusnyeckuil 3aKOH, TIPAHMIBI €r0 INPUMEHUMOCTH.
Owusnueckas teopus. Pomb u Mecto (u3MKKH B (HOPMHPOBaHUH
COBPEMEHHOM Hay4YHOW KapTHHBI MHpPA, B MPAKTUYECKOU
JeSITENbHOCTH JIIO/IEH.
IIpodeccroHa/IbHO - OpHEHTHPYIOLIIEE COAEPKAHTE 1/0
[lorpemnoctn u3MepeHnii GU3NIECKUX BEIWUYUH (a0CONIOTHAS H 1/0
otHocutenbHast). [lorpemrHoctu. TouHoCcTs pacueToB. OKpyriaeHHe
qrcen 10 HeoOxonumoil TouHoctH. [lepeBon eaumHUI B cucTeMe
CH.
PA3JEJ 2 MEXAHUKA 21/0
Tema 2.1 Conepxanne 8/0




Kunematuka

Mexanndyeckoe aBkeHUE. OTHOCUTENBHOCTh MEXaHHYECKOTO 1/0 OK 01 [1P62_OVII.06, [TPGY OVIIL.06,

newkennsa. Cucrema otcuera. llpamas wm oOpatHas 3amadn OK 02 [1P67_OVII.06, I[TP63 OVIIL06,

MEXaHHWKH. Pannyc-BeKTOp MaTepHalbHOW TOYKH, €T0 MPOESKIIUH OK 03 JIPS, JIP9, JIP25, MP4, MP6,

Ha ocu cucreMel koopauHar. Tpaekropus. Ilepememenue, OK 06 JIP32, MP21, MP23, MP46,

CKOPOCTH (CpeaHsst CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE JIP14, JIP13, JIP12

MaTEepHAIbHOM TOUKHU, UX MPOEKIMH HAa OCH CUCTEMBl KOOPIMHAT.

CrnoxxeHue nepeMeleHni U cloxkeHne ckopocteil. PaBHoMepHOe 1

PaBHOYCKOpEHHOE MpSIMOIMHEHHOE JBW)KEHHE. 3aBUCHMOCTH

KOOPAMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTE€PUAIbHONW TOYKH OT

BpeMeHH U wux rpapukud. CBoOogHOe mazeHue. YCKOpeHHe

cBOOOJHOTO MaaeHus. J[BrwkeHune Tena, OpOIIEHHOTO MO YIIIOM K

TOPHU30HTY. 3aBHCHUMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHHUS

MaTepraIbHON TOYKH OT BpeMeHHU U uX rpaduku. KpupoimaerHoe

JIBIKEHUE. J[BMKEHHE MaTepUalbHOM TOYKM IO OKPYHOCTH.

VYrnoBas u nuHeWHas ckopocth. [lepwox m wacrora obOparmeHus.

LenTpocTpemurensHoe (HOpMarnbHOE), KacaTenpbHOe

(TaHTEHIMAJIBHOE) M MOJTHOE YCKOPEHHE MaTepUATbHON TOYKH.

IIpodeccnonaabHO - OpHEHTHPYIOLIEE COTEPKAHME 1/0

[Ipoeknmy BEKTOPHBIX BENWYHWH. VI3MepuTEeNbHBIE TPUOOPHL, 1/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,

OTIpEe/IEeTIAIONINE IINHY, AUAMETP HM3JENUi, CKOPOCTb BpPAIICHMS. OK 02, [1P67_OVIL.06, ITP63_OVII.06,

Ilena gmenenwst mnpuOopa, TpeaeN HU3MEPEHHUs, TOYHOCTh OK 03, [1P64 OVII.06, JIP25, MP4, MP6,

u3MepeHuil. TexHUYecKHue YCTpOWCTBA M TEXHOJIOIMYECKHE OK 06, JIP32, MP21, MP23, MP46, JIP14,

MpOUECChl:  CIUJOMETP,  JIBMKEHHWE  CHApAJIOB,  LEIHBIE, 0K 08 JIP13, JIP12

niecTepeHyYaThie U peMEHHBIC TIepelavyn, CKOPOCTHBIC TU(THI.

B ToM YHciIe NPaKTHYECKUX U JIa00PATOPHBIX 3aHATHIA 6/0

[MpakTuueckoe 3anste Nel. Pemienuwe 3amau 1Mo KWHEMAaTHKE. 2/0 OK 01, [1P62_OVII.06, I[TPGY9 OVIIL.06,

YpaBHEHUS JBHKCHUS OK 02, [1P67 _OVII.06, I[TP63 OVIIL.06,
OK 03, [1P61_OVIL.06, JIP1, MP1, MP3,
OK 06 MP15, MP12, MP13, MP17,
OK 09, MP19, MP20, MP45, MP42, MP

43, MP§, MP10

[IpakTnueckoe 3aHsTHe Ne2. PemieHune 3amau Ha MapaMeTpsl 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,

BpalllaTeIbHOTO JIBUKCHHUSI OK 02, [1P67 OVII.06, ITP61 OVII.06
OK 03, MP1, MP3, MP8, MP15, MP12,
OK 09, MP13, MP17, MP19, MP 20,

MP45, MP42, MP 43, MP§,
MP10
JlaGopatopuoe 3anstue Nel. OmnpejnencHue IUIOTHOCTH Teja 2/0 OK 01, | [IP62_OVIIL.06,ITP69 OVII.06,




pa3nu4IHoi HopMBbI OK 02, [1P66_OVII.06,
OK 04 [1P610_OVYII.06
OK 05, | [1P65_OVIIL.06 ITP63_OVIIL.06,
OK 06, | [1P68_OVII.06, ITP61_OVIIL.06
OK 07, MP2, MP3, MP7, MP5, MP14,
OK 09, 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
JHunamuka IlepBriit 3axkoH HpioToHa. WHepumaidbHBIE CHCTEMBI OTCUETA. 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
[Ipunuun otHocutensHocTy anunes. HemHepuuanbHbele CUCTEMBI OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
oTcuera (ompeneneHue, mpumepsl). Macca tena. Cuna. [Ipunnun OK 03, JIP25, MP4, MP6, JIP32, MP21,
cynepno3uuuu cwi. Bropo# 3akoH HberoToHa a1 MaTepuanibHOU OK 06 | MP23, MP46, JIP14, JIP13, JIP12
Touku. Tperuil 3akoH HproTOHA JU1s1 MatepuaibHbIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTCHHUS. JKBHBAJICHTHOCTh TPABUTAIMOHHON W
nHepTHOM Maccel. Cuia TsKecTH. 3aBHCHMOCTh  YCKOPEHHSA
CBOOOJHOTO MajEHHs OT BBICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI U
oT reorpaduyueckol MIMPOTHL. J[BkeHHe HEOECHBIX Tel M HUX
cnyTHuKoB. 3akoHbl Kemepa. IlepBas kocMuueckas CKOpPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, nsmxyierocs
¢ yckopenueM. Cwuna TpeHus. Cyxoe tpenue. Cwiia TpeHHA
CKOJIBXKEHHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COTIPOTHBIICHUSI TIPW /JABWKCHUU Tejla B KUJIKOCTH HIHU rase, ee
3aBHCHUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JBI>KeHHMs. JlaBieHue.
I'unpocratnueckoe naBnenue. Cuna Apxumena.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 2/0
[IpakTnueckoe 3ansatue Ne3. Pemenue 3anau no reme «Bujel cun B 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
mexanuke. Cuiga TpeHHS TIOKOS, CKOJIBKEHUS, KadeHWHS, OK 02, [1P67 OVII.06, ITP61 _OVII.06
BpAILICHUS OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,

MP42, MP 43, MP8, MP10




Tema 2.3
3aKoHBI COXpaHEHHUsI B
MeXaHHKe

Conepxanne 7/0

NMmnynec mMaTepualbHOM TOUKH, CUCTEMBI MaTepHAIBHBIX TOYEK. 1/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,

LleHTp Macc CUCTEMBI MaTEPHAIIBHBIX TOUYEK. TeopemMa 0 ABHKECHUN OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,

eHTpa Macc. UMIynbc cuiibl 1 ©'3MEHEHUE UMITYJIbCA TENA. OK 03, [1P68_OVII.06, JIP25, MP4,

3aKkoH coxpaHEHHUs uUMIylbca. PeakTuBHOE nBMXKEeHHE. MOMEHT OK 06, MP6, MP 10, MP9, JIP32, MP21,

MMITyJIbCa MaTepuanbHOil Touku. I[IpencTaBieHne o cOXpaHEHHUH OK 07 MP23, MP46, JIP14, JIP13, JIP12

MOMEHTa HMITyJIbCa B IEHTPaJIbHBIX MOJIX. Pabora cuibl Ha OK 08

MaJOM ¥ Ha KOHEYHOM mepeMmemieHnd. [ 'paduueckoe

IpencTaBieHue paboTsl cuiibl. MomHocTh cuibl. Kunernueckas

SHEpPTUS MaTepHaabHOM TOoukm. TeopemMa 00 HW3MEHEHHH

KUMHETUYECKOW SHEPTHMM MaTepuanbHOW To4ku. IloTeHnnanbHele U

HETIOTCHIUAIbHEIE CHJTBL. [MorenunansHast SHEPTHS.

[lorennmanbHas 3HEprust ynpyro neGopMUpOBaHHOW MHPY>KUHBI.

[loreHnmanbHas SHEprHs Tela B OJHOPOAHOM TPaBUTAHOHHOM

nosnie. IloTeHnmanpHasi 3HEPrusl Tela B TPABUTALIOHHOM IIOJIE

OJTHOPOJIHOTO TIapa (BHYTpH W BHE mapa). Bropas kocmudeckas

ckopocTth. TpeThsi KocMmmueckas ckKopocTh. CBs3bp  pabOTHI

HETIOTCHIMANBHBIX CHJ C HM3MEHEHHEM MEXaHMUYECKOH HSHEpPruu

CUCTEMBbI Tel. 3aKOH COXPAaHCHUS MEXaHWYECKOM SHEPIuH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.

B ToM yHc/Ie NPpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 6/0

[IpakTuueckoe 3ansatue Ned. 3aKoHBI COXpAaHEHHUS B MEXaHHUKE U UX 2/0 OK 01, [1P62_OVII.06, I[TPGY9 OVIIL.06,

MIPHUMEHEHUE. OK 02, [1P67_OVII.06, ITP61 OVII.06
OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

[paktuueckoe 3anstue No5. Pemenue 3aqau Ha GopMyIbl paboOTHI 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,

cii. Pabora u MOITHOCTB. DHeprusi, ee BUABL. 3aKOH COXPaHEHUs OK 02, [MP67_OVII.06, [TP61_OVYII.06

SHEPTrUu OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

JlaGopartopHoe 3ansaTue Ne2. OnpezeneHue kodhhuIueHTa 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,

YKECTKOCTH YIIPYTOro Tela. OK 02, [1P66_OVII.06, [TP610_OVII.06
OK 04 I1P65_OVII.06 TTP68_OVII.06,
OK 05, IMP61_OVIIL.06, MP2, MP3,
OK 07, | MP5, MP7, MP14, MP15, MP16,
OK 09, MP28, MP31, MP32, MP33,

MP34, MP37, MP54, MP55,
MP56, MP43, JIP34, JIP32,




Tema 2.4
Cratuka n
THAPOCTATHKA

Conep:xanue

2/0

AbcomotHO TBepaoe Teno. IlocTynartenbHoe M BpalaTedbHOE
IBIDKEHHE TBEpAOro Tena. MOMEHT CHIIBI OTHOCHTENBHO OCH
BpameHusi. Ilmedo cunbl. CroxkeHue Cui, OPUIOKEHHBIX K
TBepaoMy Tenmy. LleHTp TsokecTH Tena. YCIOBHUS pPaBHOBECHS
TBEPAOTO Tena. YCTOWYHMBOE, HEYCTOWYHBOE, Oe3pa3IunIHOe
paBHOBecHE.

1/0

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

TIP62_OVYIL06, ITP69 OVIL06,
IIP67_OVILO6, ITP63_OVILO6,
IIP68_OVILO6, JIP25, MP4,
MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12

IIpodeccnoHaIbHO - OpHEHTHPYIOLIEE COAEPKAHNE

1/0

[aBienue KuaxkocTed M Tra3oB. ['MIpPOCTATUYECKOE [1aBJICHUE.
Enuanier  w3mepenus masneHus. llpubopsl ams  u3MepeHHs
JABJICHUSL.

1/0

OK 01,
OK 02,
OK 03,
OK 06
OK 08,

T1P62_OVIL06, [IP69 OYIL06,
T1P67 OVYIL06, [IP63_OVILO06,
T1P64 OVYIL06, JIP25, MP4,
MP6, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12

PA3JIEJI 3 MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA

24/0

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHHeTHYeCKOii
Teopuu

Conep:kanue

7/0

OCHOBHbBIE TOJOXEHHS MOJIEKYJISIPHO-KUHETHYECKOH  TEeopHH
(MKT), ux ombeiTHOe oOocHOBanue. [luddys3us. bpoyHoBckoe
IBIDKEHHE. XapakTep MABIKCHUS U B3aUMOACHCTBHUSA YaCTHUIL
BellecTBa. MOJeNu CTpOEHHs ra3oB, KUJIKOCTEH U TBEPABIX Tel U
00bsICHEHHE CBOWCTB BELIECTBA HAa OCHOBE ATUX MoJieneii. Macca u
pa3mepsl Mojekyn (aromoB). KonnuectBo Bemiectsa. IlocrosiHHas
ABorazpo. TemnoBoe paBHOBecue. TemmepaTypa M crocoObl ee
n3mepenus. Illkana temneparyp Llenscus. Mojaens HzeanbHOro
rasa B MOJIEKYJSIPHO-KHHETHYECKON TEOpUM: YacTHIBI rasa
JBIDKYTCS] XAOTHUECKU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.
l'azoBeie  3akoHbl.  YpaBHeHune  MeHneneeBa-KianelpoHa.
AbcommoTHas Temneparypa (mkana temreparyp KenbBuHa). 3akoH
HanbToHa. M3ompoueccsl B HIEaJbHOM Ta3e C IOCTOSHHBIM
KOJHYECTBOM BEIIIECTRA. I'paduueckoe MIpeCTaBIeHUE
M30MpPOIECCOB: HM30TepMa, H30Xopa, wn3o0apa. CBA3b MEXIy
JABJIICHUEM M CpellHEN KMHETUYECKOW 3HEpruel MoCTynaTelIbHOro
TEIUIOBOTO JABIKEHHS MOJIEKYJ] MIEaJbHOro rasza (OCHOBHOE
YpaBHECHUEC MOHGKynﬂpHO-KHHeTH‘IeCKOﬁ TCOpUHU HACATIBHOI'O
raza). CBs3p aOCONIOTHOM TeMIIEpaTypbl TEPMOIMHAMHYECKON
CHUCTEMBI CO CpeHEH KMHETHMYECKOH JHEprueil mocrynareiabHOro
TEIIJIOBOT'O ABMKCHHSA €€ HaCTUIl.

3/0

OK 01,
OK 02,
OK 03,
OK 06

T1P62_OVYIL.06, [IP69 OVIL.06,
TIP67_OVYIL06, [IP63_OVIL.06,
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

B ToMm umncie NMPaAKTUY€CKUX U HaﬁopaTOpHLIX 3aHATHH

4/0




[MpakTuaeckoe 3anstue Ne6. Pemenue 3amad mo temMe «OCHOBBI 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
MKT. Pemenue 3amad Ha ypaBHEHHE COCTOSHHUS HJCAITBHOTO OK 02, [1P67 _OVII.06, I[TP63 OVIILO06,
raza» OK 03, [1P61_OVII.06, ITP64 OVYIIL.06
OK 06 JIP1, MP1, MP3, MP15, MP12,
OK 09, MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MPS,
MP10
Jlaboparoproe 3ansatue Ne3. «IIpoBepka ra3oBbIX 3aKOHOB» 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
OK 02, [1P66_OVII.06, [TP610_OVII.06
OK 04 I1P65_OVII.06, ITP63 OVIIL06,
OK 05, [1P68_OVII.06, I[TP61_OVYIL.06
OK 06, MP3, MP5, MP15, MP23, JIP26,
OK 07, , MP28, MP29, MP31, MP32,
OK 09, MP33, MP34, MP37, MP44,
MP47, MP48, MP54, MP55, MP
56, MP 43, JIP16, JIP27, JIP34,
JIP32,
Tema 3.2 Conep:xxanue 5/0
OcHoBbI Tepmonunamudeckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBHM 1/0 OK 01, [1P62_OVII.06, I[TPGY OVII.06,
TePMOAHUHAMHKH. Ul TEPMOJWHAMUYECKOM cUCTeMbl. BHemIHME W BHYTpEHHHE OK 02, [1P67_OVIL.06, ITP63_OVII.06,
TensioBbie MAIUMHBL. | mapameTpsl. [lapamMeTpsl TEPMOAMHAMUYECKOH CHCTEMBbI KAk OK 03, I1P61_OVIL06, [1P64 OVIIL.06,
CpEJHUE 3HAYEHUs BEJIMYMH, OINMCHIBAIOIIUX €€ COCTOSHHE Ha OK 06 JIP25, MP4, MP6, MP13, MP17,
MHUKPOCKOIIMYECKOM ypoBHE. HyieBoe Hauano TepMOAMHAMUKHU. OK 08, MP18, MP19, MP20, MP30,
CamMornpou3BosibHAS pejlakcalns TEPMOAMHAMUYECKOW CHUCTEMBI K OK 09, MP35, JIP32, MP21, MP23,

TEIUIOBOMY  paBHOBecHMI0. Monenp  HIEaNbHOTO Ta3a B
TEpPMOJIMHAMHUKE - CHCTeMa ypaBHEHHI: ypaBHeHUE MeHeneena-
Knaneiipona u BbIpakeHHE AN BHYTPEHHEH SHEPIHH. Y CIOBHS
MPUMEHUMOCTH JTON MOJENN: HH3Kas KOHIIEHTPAIUs YacTHII,
BBICOKHE TEMIIEpaTyphl. BeipakeHue st BHYTPEHHEH SHEPTHH
OJHOATOMHOI'O  HJeaJbHOro  raza. KBasucraTuueckue U
HECTaTHYCCKHUE MPOLIECCHI. DneMeHTapHas pabota B
TepMoJauHaMuKe. Borauciienue padoThl 1Mo rpaduky Impolecca Ha
pV-nuarpamme. Terionepenaya Kak — CIIOCOO  M3MEHEHHS
BHYTpEHHEW OSHEPruu  TEPMOJMHAMHUYECKON CHCTeMbl  0e3
coBepieHus padoTbl. KOHBEKIWs, TETIIONPOBOAHOCTD, U3TYUCHHE.
KonuuectBo Temnotel. TemnoemMkocTs Tena. Y ieabHast U MOJIsIpHast
TEIUTIOEMKOCTH BeleCTBa. Y paBHeHue Maifepa. Y aenbHas TermioTa
cropaHusi TomimBa. PacyeT  KoiauuecTBa  TEIUIOTHL  NpHU
remionepenade. [lonstre o0 aamabatHoMm mporecce. [lepBbiii

MP46, JIP14, JIP13, JIP12, JIP16,
JIP27




3aKOH TEpPMOAWHAMUKH. BHyTpeHHss »Heprus. KomudecTBo
TEIUIOTHI W paboTa Kak Mephl W3MEHEHUS BHYTPEHHEH JHepruu
TEPMOJIMHAMUYECKON CHUCTEeMBbl. BTOpOil 3aKOH TEepMOIUHAMMKU
JUIS PaBHOBECHBIX TIPOIIECCOB: YEpe3 3aJaHHOE pPaBHOBECHOE
COCTOSIHHE TEPMOAMHAMUYIECKON CUCTEMBI MIPOXOIUT
eAMHCTBEHHas anuabara. AOcomoTHas Temreparypa. Bropoit
3aKOH TEpMOJAMHAMHUKH S  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeAaTh TEIIOTY OT OoJjiee XOJIOIHOTO Tena K Oosee
Harpetomy 0e3 xkommeHcammu (Kmaysuyc). HeoGparumocts
MPUPOJIHBIX MPOLECCOB. [IPUHITUITBI NEHCTBHUS TEIJIOBBIX MaIllWH.
KIIZI. Makcumansoe 3Hauenue KIIJI. Huxkn  Kapho.
DKOJOTHYECKHE aCTEeKTHl HCIIOJIb30BaHUS TETUIOBBIX JIBUTATEJIEH.
TemnoBoe 3arpsi3HEHNE OKPYKAOIIEH Cpeibl.

IIpodeccnonaabHO - OpHEHTHPYIOLIEE COTEPKAHME 2/0
TexHuueckne ycTpoiicTBA H  TEXHOJOTMYECKHE IPOLECCHI: 2/0
XOJOAWIBHUK, KOHIMLHMOHEP, BEHTWIATOpP. Buapl cucrem
TEIJIONOTPEOJICHUs;  YCTaHOBKHM,  NOTpeOJsiloIue  Tero,
MOTPEOUTENbCKHE TEIUIOBBIE CETH, IYHKTBI 000TpeBa, WHBIE
BO3BE/ICHUsI [10JJ0OHOT0 poJa MCIOIb30BaHMSL.
B ToM unciie mpakTHYECKUX U J1a00PATOPHBIX 3aHATHH 2/0
IIpakTrueckoe 3ansatre Ne 7. Pemenue 3agad mo teMe «OCHOBBI OK 01, [1P62_OVIL.06, ITP69 OVII.06,
TepMoIuHaMUKU. [IprMeHeHre epBoro Hayana TepMOTUHAMUKHI K 2/0 OK 02, [MP67_OVIL.06, ITP63_OVII.06,
m3omnporeccam. KIIJ[ TernaoBeIx aBUTaTenci» OK 03, [1P64_OVII.06, JIP1, MP1, MP3,
OK 06, MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42, MP
43, MP§, MP10
Tema 3.3 Conep:xanne 12/0
ArperaTHble [lapooOpa3oBanne wu KoHAeHcanus. lcmapeHWe W KHIICHUE. 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
COCTOSIHUS BeIeCTBA. | YienpHass  Temwiora napooOpasoBaHus.  HacelmieHHBIE M OK 02, [1P67_OVIL.06, ITP63_OVII.06,
®a3oBble MEPEXOAbl | HEHACHILCHHBIE Maphl. KayecTBeHHAs: 3aBUCUMOCTh TUIOTHOCTH U OK 03, [1P64 OVII.06, JIP25, MP4, MP6,
JIaBJICHUS  HACBIIIEHHOrO  Mapa OT  TEMIEpaTrypbl,  HUX OK 06 MP13, MP17, MP18, MP19,

HE3aBHCUMOCTb OT O0bEeMa HACHIIEHHOIO0 Tapa. 3aBHUCHUMOCTH
TEMIICPATYPbI KHUIICHHA OT AaBJICHHUA B XHUAKOCTH. BaxxnocTts
BO31yXa. AOCONIOTHas W OTHOCHUTENIbHAsl BIAKHOCTh. TBepjoe
teno. Kpucrannmmueckue u amopgHbie Tela. AHU30TPOIHS CBOHCTB
KpucTtaiuioB. [InaBneHne w KpucTaiM3anus. YJelbHas TeruioTa
mwiapnenuss.  CyOnumanus.  Jlepopmammu — TBepmoro  Tena.
Pactspkenne u cxxatue. Caur. Moayne FOnra. [lpeaen ynpyrux

MP20, JIP32, MP21, MP23, MP46
JIP14, JIP13, JIP12




nedopmanuii. TerioBoe paciMpeHne KUAKOCTEH U TBEPABIX Tell,
00bEeMHOE W JIMHEHHOE pacIIdpeHre. AHTapMOHH3M TEIUIOBBIX
KoJeOaHWl  dYacTHI] BeIIecTBAa KaK TPUYMHA  TEIUIOBOTO
pacmmpenus Ten (Ha KadecTBeHHOM ypoBHe). [IpeoOpasoBaHue
SHepruu B (pa3oBBIX Iepexonax. Y paBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTsDKeHHE. Ko0dPOHUITMEHT MTOBEPXHOCTHOTO

HaTsokeHusa.  Kamwmwisipaele  sBieHusi.  JlaBiaeHme — mop

WCKPUBJICHHOW MOBEPXHOCTHIO XHUAKOCcTH. Popmyna Jlannaca.

IIpodeccnoHanbHO - OpHEHTHPYIOLIEE COAEPKAHNE 1/0

Temnonepenaya mnpu  KoHAeHcanuu. IlapaMeTpbl  BIaXHOTO 1/0

BO31yXxa. BrnaxnocTs Bo3ayxa. CBOMCTBa BOJBI M BOJASHOTO Napa.

B ToM uncsie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIH 10/0

Jlaboparoproe 3amarme Ne4. Ormpenenerne KodQQuIEeHTa 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,

MTOBEPXHOCTHOMN IUIOTHOCTH KHUJIKOCTH METOJIOM OTphIBa Kareib OK 02, [1P66_OVII.06, ITP610_OVYIIL06
OK 04 [1P65_OVIL.06, ITP63_OVII.06,
OK 05, I1P68_OVIL.06, [TP61_OVIL.06
OK 06, | MP3, MP5, MP15, MP28, MP31,
OK 07, MP32, MP33, MP34, MP37,
OK 09, MP54, MP55, MP56, MP43,

JIP34, JIP32

JlaGoparopHoe 3anstue NeS. OnpeneneHue BIaXHOCTH BO3AyXa U 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,

aTMOC(EpHOTO JaBlICHHS OK 02, [MP66_OVII.06, [TP610_OVYIIL06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, I1P61_OVIIL.06, MP3, MPS5,
OK 07, MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,

MP55, MP 56, MP 43, JIP34,
JIP32,

JlabopatopHnoe  3aHsatue  Ne6.  OmpeneneHue  yACIbHOM 2/0 OK 01, [1P62_OVII.06, P69 OVIIL.O06,

TETUTIOEMKOCTH BEIIEeCTBA OK 02, [IP66 _OVIIL.06, P610 OVYIIL06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, I1P61_OVIIL.06, MP3, MPS5,
OK 07, MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,

MP55, MP 56, MP 43, JIP34,
JIP32,




JlaGopatopuoe 3anstue Ne7. OmnpeneneHue MOAYNS YIPYroCTH 2/0 OK 01, [1P62_OVIL.06, P69 _OVII.06,

PE3UHBI OK 02, [1P66_OVIIL.06, P610_OVIIL.06
OK 04 [1P65_OVIL.06, ITP68 OVII.06,
OK 05, [1P61_OVIIL.06, MP3, MP5,
OK 07, MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,

MP55, MP 56, MP 43, JIP34,
JIP32,

IIpaktuueckoe 3ansTre Ne8. CpoiicTBa TBEpABIX Teld. Bumbl 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,

nehopMaIvy. OK 02, [1P67 OVII.06, [TP63 OVIIL.06,
OK 03, [1P64_OVII1.06, MP§, MP9,
OK 06, MP10, MP21, MP17, MP13, JIP

26, JIP14, JIP23,JIP13
PA3AEJ 4 DJEKTPOANHAMUKA 39/0
Tema 4.1 Conep:xanne 5/0
DJIEKTPOCTATHKA DneKTpu3anys TeN U ee MPOSBICHU. DIEKTpHIecKnit 3apsa. JBa 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,

BHJa DJIIEKTPUYECKHUX 3apsaoB. IIpOBOAHMKH, NHUANEKTPUKUA U OK 02, [1P67 _OVII.06, I[TP63 OVIILO06,

MIOJIYTIPOBOJHUKHU. DJIEMEHTApHBIN 3JMEKTPUUECKUN 3apsa]. 3aKoH OK 03, [1P68_OVIIL.06,

COXpaHEHUsl DJIEKTPUUYECKOro 3apsiaa. B3aumoneicTBue 3apsiiosB. OK 06, JIP25, MP4, MP6, MP13, MP17,

Toueunsie 3apsiapl. 3akoH Kynona. Onektpuueckoe mnoine. Ero OK 07 MP18, MP19, MP20, JIPS, JIP6,

JIECTBHE HA ICKTPUYECKUE 3aPSIIbL.
HanpsokenHocTh anektpudeckoro nods. [1poOHbIi 3apsin. Jluanu
HaIpPsKEHHOCTH 3IEKTPUYECKOrO OJISL. OpnHopogHOe

JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




anekTpudeckoe Tmone. I[loTeHHHManbHOCTh AIEKTPOCTATHYECKOTO
mosis. Pa3HOCTP TOTEHIMANOB W HampspkeHue. [loTeHnnanpHas
SHEeprus 3apsma B JJeKTpocTtaTudeckoM moie. [loTeHmman
ANIEKTpOoCcTaTHUeCKOro mojs. CBsA3p HANPSHKEHHOCTH TONS |
Pa3HOCTH TIOTEHIHAIOB JUIS D3JEKTPOCTATHYECKOro TMOoNd (Kak
OJTHOPOJHOTO, TaK W HEOMHOpPOIHOTO). [IpHHIHIT cyneprno3urum
anekTpudeckux noned. Ilome  Touweunoro 3apspma.  Ilone
pPaBHOMEPHO 3apsKeHHOU cdepsl. [lone paBHOMEPHO 3apsKEeHHOTO
mo obopemy mrapa. Ilome paBHOMEpHO 3apsHKEHHON OeCKOHEUHOM
IockocTH. KapTuHBl JNHHWA HAOpsHKGHHOCTH STHX TOJNed |
SKBUTIOTEHIUAITBHBIX MOBEPXHOCTEH. [IpoBogHuKH B
ANIEKTPOCTATUYECKOM TIOJe. YCIOBHE pPAaBHOBECHS 3apsOB.
JIVMDNEKTpUKE B AJEKTPOCTATHYECKOM Tone. Jlmdnekrpudeckas

MPOHMUIIAEMOCTh  BemecTBa. KoHaeHcatop. DIEKTPOEMKOCTh
KOHZICHCAaTOpa.  JJEKTPOEMKOCTh  IDIOCKOTO  KOHJEHCATOpa.
[TapannensHoe coenuvHeHHE KoHAeHcaTopoB. llocnemoBarenbHoOe
COeUHEHNE KOHJICHCAaTOPOB. OHeprus 3apsKEHHOTO

KOHJIeHcaTopa. [[BrkeHue 3apsKeHHOM 4acTULbl B OJAHOPOIHOM
JNEKTPUIECKOM TOJIE.

IIpodeccnoHATBHO - OPHEHTHPYIOIIEE COTepsKaHne 2/0
DJEeKTPOCTaTHUECKUE SIBIICHHS, UX y4eT W MPUMEHEHHUE B OBITYy H 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
TEXHWKE. MeToibl  MPeJOTBPAlICHUs]  AIEKTPOCTATUYECKUX OK 02, [MP67_OVIL.06, ITP63_OVII.06,
BO3TOPAHUM. OK 03, [1P68_OVII.06, JIP25, MP4,
OK 06, MP6, MP13, MP17, MP18,
OK 07 MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP27, JIP28, JIP31
B ToM yHc/Ie MPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 2/0
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 2/0
[Ipaktnueckoe 3ansTe Ne9. Pemenuwe 3amau mno Teme 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
«DNeKTpoCTaTUKA. DIIEKTPOEMKOCTh KOHACHCATOPOB) OK 02, [1P67 OVII.06, ITP61 _OVIIL.06
OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Tema 4.2 Conep:xxanne 19/0
MocTostHHBIH Cuna Toka. IlocTosiHHBI TOK. YCJIOBUS  CYIIECTBOBAHHMS 1/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
3JIeKTPHYECKHIl TOK. | MOCTOSIHHOI'O  3JEKTPUYECKOro  ToKa.  VCTOYHMKM  TOKa. OK 02, [1P67_OVIL.06, ITP63_OVII.06,
Hanpsoxenne U n OJIC € . 3akon OMa Jist y9acTKa IEMH. OK 03, [TP68 OVII.06, JIP25, MP4,




DIEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTb COIMPOTUBICHUS OK 06, MP6, MP13, MP17, MP18,
OMHOPOTHOTO IMPOBOJHWKA OT €ro [UIMHBI W  IUIOIIAJH OK 07 MP19, MP20, JIPS, JIP6, JIP32,
MTOTIEPEYHOTO CEUCHMSI. Y ICITBHOE COMMPOTURIICHIE BEIIECTBA. MP21, MP23, MP44, MP38,
[locnenoBarenpHOE, MAPAJIENBHOE, CMEIIAHHOE COECIMHEHUE MP39, MP46, JIP14, JIP13,
MIPOBOHUKOB. PacueT pa3BEeTBICHHBIX JJICKTPUYCCKUX IICTICH. JIP12, JIP28, JIP31
IIpaBuna Kupxroda. Pabora »diekTpudeckoro Toka. 3akoH
[xoyna-Jlenuna. MoOIIHOCTh 3JIEKTPUYECKOTO TOKA. TeruoBas
MOIIHOCTh, BbIAeNsieMass Ha pesucrtope. DJC u BHyTpeHHee
COTIPOTUBJICHHE WCTOYHMKA TOKa. 3akoH OMa uIsi TIOJTHOM
(3aMKHYTOH) 3JCKTPUYCCKON Iend. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanne. KoHfeHCcaTop B 1€y MOCTOSHHOTO TOKA.
IIpodeccnonalbLHO - OPpUEHTHPYIOLIIEE COAEPIKAHUE 2/0
Pasnuunbie neiictBus Toka.  CrocoObl TPENOTBpAILEHUS OT 2/0 OK 01, [1P62_OVII.06, I[TPGY OVII.06,
KOpPOTKOro  3aMmblkaHus. Bunael npenoxpanuteneil. YUrteHue OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
JNeKTpuueckux cxem. Pacuer mapamerpoB 1enu. TexHUYECKUE OK 03, [1P68_OVIIL.06, 1TP64 OVIIL.06
YCTPOMCTBA M  TEXHOJOTHYECKHME  MPOLECCHl:  aMIIEPMETP, OK 06, JIP25, MP4, MP6, MP13, MP17,
BOJIBTMETP, PEOCTAT, CUCTUMK IIEKTpUUECKOU sHepruu. Pacxon u OK 07 MP18, MP19, MP20, JIP5, JIP6,
YYET S3HEPTOPECYPCOB TEILIOBOM SHEPTUH. OK 08 JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
B ToM uncsie mpakTHYECKUX U J1a00PATOPHBIX 3aHATHH 16/0
[MpakTuueckoe 3anstue Nel(. Pemenwe 3amau «3akonsl Owma. 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
Conpotusnenne. CMeIIaHHOE COEANHEHUE IPOBOAHUKOBY OK 02, [1P67_OVII.06, ITP61 OVIIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
[IpakTnaeckoe 3amstue Nell. Pemenue 3amau mo teme «Pabota, 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
MOIITHOCTh U COTIPOTUBIICHHE JIIEKTPUIECKOTO TOKA OK 02, [MP67_OVII.06, [TP61_OVYII.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
JlaGoparopHoe  3aHsatue  Ne8.  OmpeneneHue  YACIbHOTO 2/0 OK 01, [1P62_OVII.06, I[TPGY9 OVIIL.06,
COIIPOTHBIICHUS TIPOBOIHUKA OK 02, [MP66_OVII.06, [TP610_OVIIL06
OK 04 [1P65 OVII.06, [TP68 OVIIL.06,
OK 05, [1P61_OVIIL.06, MP3, MP5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,




JlaGopatoproe 3ansitme Ne9. DOkcrnepuMeHTaJbHAs MPOBEpKa 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
3aKOHOB MMAapajUIebHOTO M IOCIEAOBATENIEHOTO COEIUHEHHS OK 02, [1P66_OVII.06, [TP610_OVII.06
MTPOBOTHAKOB OK 04 [1IP65_OVII.06, I[TP68 OVIIL.06,
OK 05, [1P61_OVIIL.06, MP3, MP5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,
Jlabopatoproe 3anstue Nel(O. M3yuenwe paGOTHl MyJNbTHMETA. 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
Omnpenenenne 3IC u BHYTPEHHErO CONPOTHBIEHHUS HCTOYHHKA OK 02, [1P66_OVII.06, [TP610_OVII.06
AIIEKTPUYECKOI SHEPTUN OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, I1P61_OVIIL.06, MP3, MPS5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,
Jlaboparoproe 3amaTtme Nell. Ompenenenne TemIepaTypHOTO 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
koddunmenTa meau OK 02, [1P66_OVII.06, ITP610_OVYIIL06
OK 04 I1P65_OVIL.06, ITP68 OVIL.06,
OK 05, I1P61_OVIIL.06, MP3, MPS5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,
JlaGopatopHoe 3anstue Nel2. OmpenencHue CONPOTUBICHHS 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
pe3ucTopa METOL0M MAapKUPOBKHU OK 02, [1P66_OVII.06, ITP610_OVYIL06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [MP61_OVII1.06, MP3, MP5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,
Jlabopatopnoe 3anstue Nel3. Onpenenenue KI1J1 narpeBareneit 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
OK 02, [1P66_OVII.06, ITP610_OVYIL06
OK 04 ITP65_OVIL06, ITP68_OVII.06,
OK 05, [MP61_OVIIL.06, MP3, MP5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,




Tema 4.3
DyieKTpUYeCKHii TOK B
Pa3IHYHBIX Cpeaax

Conepxanne 6/0

OnekTpudeckas MPOBOIUMOCTD Pa3IMYHBIX BEILECTB. 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,

OJNeKTpOHHAS MPOBOJAMMOCTH TBEPIBIX METAIOB. 3aBHCHMOCTH OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,

COTIPOTHBJICHHSI METAIJIOB OT TeMIepaTypsl. CBEpXIIPOBOAUMOCTb. OK 03, [1P68_OVII.06,

DneKkTpudecKuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX MTYYKOB. OK 06, JIP25, MP4, MP6, MP13, MP17,

[onynpoBoguuku. CoOCTBeHHass M TpPUMECHas HPOBOANMOCTH OK 07 MP18, MP19, MP20, JIPS, JIP6,

TTOJTYTIPOBOTHHUKOB. CBolicTBa p-h-miepexona. OK 08 JIP32, MP21, MP23, MP44,

[lomympoBogHUKOBBIE ~ TPUOOPBL.  DNEKTPUYECKHH  TOK B MP38, MP39, MP46, JIP14, JIP13,

SIEKTPONUTAX. DIEKTPOIUTUYECKAS TUCCOLMALUS. DJICKTPOJIU3. JIP12, JIP28, JIP31

3akonsl Dapages IS SJAEKTPOINA3a. DIEKTPHUECKUN TOK B Ta3ax.

CaMocCTOsTENbHBIA M HECAMOCTOSITENbHBIA pa3psia. Pazmuunbie

THIIBl  CAMOCTOATENBHOrO  paspspa.  Mounud.  Ilinasma.

TexHuueckue yCTpOMCTBA H  INPAKTHUYECKOE IPUMEHEHHE:

ra3opaspsaHble JIaMIIBI, AIIEKTPOHHO-Ty4eBast TpyOKa,

MOJYIIPOBOJHUKOBBIE TMPUOOPBI: THOJ, TPaH3UCTOP, (HOTOAMON,

CBETO/MOJl, TaJllbBaHWKa, paQUHUPOBaHUE MEIH, BBIILIABKA

ATFOMIHHSA, JIEKTPOHHAS MUKPOCKOIIHSL.

B ToM yuc/Ie MPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 4/0

Jlaboparopuoe 3ansTre Nel4. OnpeneneHne dIeKTPOXUMHIECKOTO 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,

SKBUBAJIEHTA MEJIU B MPOIECCE IEKTPOIN3a Cyibdara Meau. OK 02, [MP66_OVII.06, [TP610_OVYIIL06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [1P61 _OVII.06, ITP64_OVYIL.06
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,

MP54, MP55, MP 56, MP 43,
JIP34, JIP32,

JlaGopartopHoe 3ansitue Nel5. 3aBHCHMOCTB COINPOTHBIICHUS OT 2/0 OK 01, [1P62_OVII.06, I[TP6Y OVIIL.06,

TeMIeparypsl 00pa3ioB MeTajila | MOJTYIPOBOIHUKA OK 02, [MP66_OVII.06, ITP610_OVYIIL06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, IMP61_OVIIL.06, MP3, MPS5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,




Tema 4.4 Copnep:xanue 5/0
MaruutHoe noje B3anMopeiicTBIE TOCTOSHHBIX MATHUTOB M TTPOBOIHUKOB C TOKOM. 1/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
MarnutHoe mnone. Bexktop MarmuTHOM wuHAYKIMH. [lpunHnmn OK 02, [1P67 OVII.06, [TP63 OVIIL.06,
CYNEPIO3ULIUYA MarHUTHBIX MOJIeH. JINHUY MarHUTHOW UHIYKIUH. OK 03, [1P68_OVII.006, JIP25, MP4,
MaruuTtHOe T0JI€ MPOBOJHHUKA ¢ TOKOM (TIPSIMOTO ITPOBOJHHKA, OK 06, |MP6, MP13, MP17, MP18, MP19,
KaTyIIKH B KpyroBoro BuTka). OmbiTr Opcrena. Cunma Ammepa, ee OK 07 MP20, JIPS, JIP6, JIP32, MP21,
HampasieHue W Monynb. Cuna JlopeHua, ee HampaBleHUE WU MP23, MP44, MP38, MP39,
Moaynb. JIBWKEHWE 3apsDKeHHOM YacTHIBI B OJHOPOIHOM MP46, JIP14, JIP13, JIP12, JIP28,
MarauTHoM Tmonie. PaGora cwimbel Jlopeniia. MarmuTHoe Tojie B JIP31
BemecTBe. GeppoMarHeTuk, napa- U JuaMarHeTHKH.
IIpodeccnoHanbHO - OpUEHTHPYIOLIEE COAEP:KAHNE 2/0
VYcerpoiicTBa, OCHOBAHHBIE HA CHJIOBOM JECHCTBUM MAarHUTHOTO 2/0
TTOJIA
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2/0
IMpodeccnoHaNnbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2/0
[Ipaktiueckoe 3amsitue Nel2. Pemenne 3amad mo Teme 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
«MarHuTHOE TI0JI€ U €T0 XapaKTEPUCTHKIDY OK 02, [1P67_OVII.06, [TP61_OVYII.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Tema 4.5 Conepsxkanue 4/0
JJIEKTPOMArHUTHASL | S[BjleHHE  DJEKTPOMArHMTHOM  MHAYKIMH. IIOTOK  BeKTOpa 1/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
WHAYKIHS MarauTHOW nHAYKIMU. DJIC HHAYKIMH. 3aKOH JIEKTPOMAarHUTHOM OK 02, [1P67_OVIL.06, ITP63_OVII.06,
uaaykiun @apanes. Buxpesoe anexrpudeckoe moie. Toxu dyko. OK 03, [TP68 OVII.06, JIP25, MP4,
OJC uHAYKIMM B NOPOBOAHUKE, IBHXKYIIEMCS B OJHOPOAHOM OK 06, MP6, MP13, MP17, MP18,
marHuTHOM mone. [IpaBuno Jlenna. MuayktuBHOCTE. KaTyimika OK 07 MP19, MP20, JIPS5, JIP6, JIP32,
WHAYKTUBHOCTH B  IL€NM  MOCTOSHHOIO  TOKa. fIBieHue MP21, MP23, MP44, MP38,
camonHaykuuu. DJC caMOMHAYKIIMU. DHEPTUs MAarHUTHOTO TMOJIS MP39, MP46, JIP14, JIP13,
KaTyIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE IOJIE. JIP12, JIP28, JIP31
[IpodeccnoHanbHO - OpUEHTHPYIOLIEE COAEPKAHNE 1/0
IIpuMeHeHre 3JIEKTPOMarHUTHOM MHAYKIMHM B YCTPOMCTBax U 1/0
arperarax.
B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH 2/0
IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COAEPKAHME 2/0




[Mpaktueckoe 3amstue Nel3. Pemenuwe 3amau 1o  Teme 2/0 OK 01, [1P62_OVII.06, [TPGY9 OVIIL.06,
«ONeKTpOMarHuTHas WHAYKOHA. 3aKOH  DIIEKTPOMAarHUTHOW OK 02, [1P67_OVII.06, ITP61_OVYIL06
nHAYKOAA. CaMOWHIYKIIHSDY OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
PA3JIEJI 5 KOJIEBAHUSA U BOJIHbBI 20/0
Tema 5.1 Conep:xxanne 7/0
MexaHuuyeckKue Konebarenbhas cucrema. CBoOOIHBIC KOteOaHus. ['apMoHnYecKue 1/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
KOJIe0OaHUA M BOJIHbI | KoneOanmst. Kumemarnueckoe #  JUHAMHYECKOE  OIMCAHUE. OK 02, [1P67 _OVII.06, ITP63 OVIIL.06,
DHEpPreTHYeCKoe OINMMCAaHue (3aKOH COXPAaHCHHS MEXaHHMICeCKOM OK 03, [1P68_OVIIL.06, I1P64_OVII.06
sHepruu). BBIBOJ JIUHAMHYECKOTO ONHCAHHS TapMOHUYECKUX OK 06, JIP25, MP4, MP6, MP13, MP17,
KojeOaHWii W3 WX DHEPIeTHYeCKOr0 H KUHEMAaTHYECKOTO OK 07 MP18, MP19, MP20, JIPS, JIP6,
ormucaHus. AMrumtyna u ¢aza koneOanwii. CBS3b aMILTATYIBI OK 08 JIP32, MP21, MP23, MP44,
KOJIe0aHUIM MCXOHOW BEJIUYMHBI ¢ aMILIMTYyJaMU KojeOaHuil ee MP38, MP39, MP46, JIP14,
ckopocTH U yckopenus. Ilepuon m uacrora konebanwuii. [lepuon JIP13, JIP12, JIP16, JIP27, JIP28,
MaJblX CBOOOIHBIX KOJNEOaHWH MaTeMaTHYeCKOTO MAasTHHKA. JIP31
[epuon cBoOOMHBIX KoNeOaHU MPYKUHHOTO MasiTHUKA. [loHsTHE
0 3aryxalomuxX KojeOaHusX. BBIHyXIeHHbIe  KoieOaHus.
Pesonanc. Pe3oHancHas kpuBasd. BnusiHue 3aTyxaHus Ha BHJ
PE30HAHCHON KpuBOil. ABTOKONeOaHWsA. MexaHHUYECKHE BOJHBI,
YCIOBUSL MX pacrpocTpaHeHusi. [lomepeyHble W IPOJIOJIbHBIC
BoyHEL. [leproxa, ckOpocTh pacmpoCTpaHEeHHs W JJTMHA BOJHEI.
CBolicTBA MEXaHMYECKHMX BOJH: OTpPaXKEHHE, IPeIOMIICHHUE,
uHTepdepernus u audpaxaus. 3syk. CKOpocTh 3ByKa. [ poMKOCTh
3Byka. Bricota ToHa. TemOp 3Byka. IllymoBoe 3arps3HeHue
OKPY>KaroIIeH cpepl.
B ToM unciie mpakTHYeCKHX U J1a00PATOPHBIX 3aHATHIH 6/0
[MpakTuueckoe 3anstue Nel4, Mexanuueckue KoeOaHHS U HX OK 01, [1P62,11P66, I1P67, MP1, MP3,
XapaKTePUCTUKH 2/0 OK 02, MP15, MP12, MP13, MP17,
OK 03, MP19, MP 20, MP45, MP42, MP
OK 09 43, MP8, MP10
JlaGopatopuoe 3anstue Nel6. IIpoBepka 3aKOHOB KojieOaHH 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
MaTEeMaTUYECKOr0 MassTHUKA OK 02, [1P66_OVII.06, [TP610_OVIIL.06
OK 04 [1P65 OVII.06, [TP68 OVIIL.06,
OK 05, [1P61_OVIIL.06, MP3, MP5,
OK 07, MP15, MP28, MP29, MP30,
OK 09, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP
43, JIP34, JIP32,




JlaGopatopuoe 3anarue Nel7. HM3yyeHune 3aKOHOB MPYKHMHHOTO 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
MasiTHUKA OK 02, [1P66_OVII.06, [TP610_OVII.06
OK 04 [1P65_OVIL.06, ITP68 OVII.06,
OK 05, | [IP61_OVIIL.06, MP3, MP5, MP15
OK 07, MP28, MP29, MP30, MP31,
OK 09, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Tema 5.2 Copep:xkanue 8/0
JuekTpoMarHuTHble | KoneGarenmpHblli  koHTYp.  CBOOOIHBIE  3JEKTPOMArHUTHEIC 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
KoJIe0aHMA M BOJIHBI | KoJieOaHHs B UACalbHOM KosebarenbHOM KOHType. Dopmyna OK 02, [1P67_OVIL.06, ITP63_OVII.06,
Tomcona. CBsi3b aMIUTUTYABI 3apsa KOHJIEHCATOPA C aMILTUTYA0H OK 03, I1P68_OVII.06, ITP64_OVYII.06
CIIIBI TOKa B KONEOATEeThbHOM KOHType. 3aKOH COXpaHEeHHS OK 06, JIP25, MP4, MP6, MP13, MP17,
SHEPrUM B HUJACATHLHOM KOJICOATSIILHOM KOHType. 3aTyXarollue OK 07 MP18, MP19, MP20, JIPS, JIP6,
3JIEKTPOMArHUTHbBIE KOJIcOaHMs. Brinyxnennbie JIP32, MP21, MP23, MP44,
JNIEKTPOMAarHUTHEIE KoneOaHus. [lepeMeHHBII TOK. MOIIHOCTB MP38, MP39, MP46, JIP14,
MIEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JCUCTBYIOLIEE 3HAYCHUE JIP13, JIP12, JIP27, JIP28, JIP31
CHJIBI TOKAa W HANpsDKEHHs MPH pa3ludHOl (hopMe 3aBHCUMOCTH
MIEPEMEHHOr0 TOKa OT BpeMeHH. CHHYCOMJANbHBIA MEPEMEHHBIN
TOK. Pe3ucrop, KoHIEHCcaTOp M KaTylIKa MHAYKTUBHOCTU B LETH
CUHYCOUJAIIBHOTO IIEPEMEHHOro ToKa. Pe3oHaHc TOkoB. Pe3oHaHC
HanpsbkeHuil.  WneanpHbiii  Tpanchopmatop.  [IpousBoactso,
nepezaaya U norpedieHue NIEKTPUIECKOH SHEPTUH.
OKOJIOTHUECKHE PHUCKKM TIPH TPOU3BOACTBE AIIEKTPOIHEPTHH.
Kynprypa wucnonp3oBaHus 3JEKTPOIHEPTHMH B IOBCEIHEBHOM
KHU3HH. OJEKTPOMArHUTHbIE BOJHBL.  YCJOBUSL  W3JIy4EHHS
JJIEKTPOMAarHUTHBIX BOJIH. B3anmHass opHeHTauus BEKTOPOB
E,B,V B 3JIEKTPOMArHUTHOM BOJIHE. CgoiicTBa
3NEKTPOMAarHUTHBIX BOJIH: OTpa)keHue, MIpeoMIIEHHE,
MOJIIpU3aLus, uHTepdepeHnuss U AUQpaKmus. Ixana
3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3eKTpOMarHUTHBIX BOJH
B TEeXHWKEe M ObITy. [IpUHIMIBI pamuMocBA3W M TEIEBUACHUS.
Pagmonokanua. DNEeKTpPOMarHUTHOE 3arpA3HEHHE OKPYIKaIoIIen
CpEJIBL.
[IpodeccnoHaNbHO - OpUEHTHPYIOLIEE COAEPKAHNE 1/0
TexHONOTMM OXpaHBl OKPYXKaloLeW cpenpl NpU  CXKUTAHUU 1/0

OpPraHruvYeCKOro TOIIJIMBA, I'a3oBoe TOINIMBO ¥ OCHOBHI €rO0
CXKHUI'aHUA, HpeO6p8,30BaHI/I$I TCIIOTHI B JJICKTPUYCCKYIO U JPYIruUc
BUJIbI DHCPI'UHU.




B ToM ymciie NpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH

6/0

IMpaktnueckoe 3anstue NelS5. Pemenwe 3amad  Ha  BUJIBI 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
COTPOTHBJICHWIA B IEMAX TMEepeMeHHOro Toka. DopMymsl OK 02, [1P67_OVIIL.06, ITP61_OVYIL06
TpaHcdopmaropa OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
[IpakTuueckoe 3amstue Nel6. Permenne 3amau 1Mo  Teme 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
«DNIEKTPOMATHUTHBIC KOJICOAHUSI U BOJTHBDY OK 02, [1P67 OVII.06, [TP61_OVYIL06
OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
JlaGoparopHoe 3ansaTre Nel8. VYcrpoiictBo TpaHchopmaropa, 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
reHeparopa OK 02, IMP66_OVII.06, TTP610_OVII06
OK 04 I1P65_OVIL.06, ITP68 OVII.06,
OK 05, I1P61_OVII.06, ITP64_OVYII.06
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Tema 5.3 Conep:xxanue 5/0
OnTuka [IpsmonuHeliHOe pacmpocTpaHEHUE CBETa B OJHOPOIHOW Cpene. 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
Jlya cBera. ToueuHblli wucTOYHHK cBeTa. OTpakeHHE CBeTa. OK 02, [MP67_OVIL.06, ITP63_OVII.06,
3akoHbl oTpaxkeHus: ceera. [locTpoeHne M300pakeHH B TNIOCKOM OK 03, | [IP68 _OVIIL.06, I1P64_OVIL06
3epkane. Cdepuueckne 3epkana. llperomienune cBera. 3aKOHBI OK 06, JIP25, MP4, MP6, MP13, MP17,
MpEIOMIICHUST CBeTa. AOCONIOTHBIN TOKAa3aTelb MPEIOMIICHUS. OK 07, MP18, MP19, MP20, JIPS, JIP6,
OTHOCHUTENBHBIN ~ TOKa3aTrenb  mpejoMiieHus.  [loCTOSTHCTBO OK 08, JIP32, MP21, MP23, MP44,

4acTOThl CBETa M COOTHOIIEHHE JMJIMH BOJH IIPU Iepexolie
MOHOXPOMAaTHYECKOr0 CBETAa 4Yepe3 TpaHHUIy paszlena JBYX
ONTHYECKUX cpen. Xox Jjydeid B mnpusMe. Jlucmepcus cBeTa.
Crnoxubiii cocraB Oenoro cera. Llger. I[lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenpHbIi yroi MOJHOrO BHYTPEHHETO OTPAYKEHMSL.
Cobwuparormue 1 paccenBaromue JUH3bL ToHkas nuH3a. DoKycHOE
pacCTOSIHUE W ONTHYECKas CHJla TOHKOM JWH3BL. 3aBHCHMOCTH
(OKYCHOTO paccTOSHUSI TOHKOH c(epuuecKkoil JHH3BI OT €e
TE€OMETPHH U OTHOCHUTENBHOTO ITOKA3aTeNsl IPETIOMIICHHSL.

@opMyJsia TOHKOM JIMH3Bl. YBEJIIMYEHUE, 1aBAEMOE JIMH30U. XO0J
Jyya, NPOIIEIIIEro JIMH3y IOJ IPOU3BOJBHBIM YIJIIOM K €€
riaBHOM onTtuyeckod ocu. [loctpoeHne M300pakeHUH TOYKM H
OTpe3Ka MpSMO B COOMPAIONIMX U PACCEMBAIOIIMX JIMH3aX M HX
cucremax. Onrtuueckue npubopsl. Paszpemaromasi crocoOHOCTS.

MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




I'maz xak onTtudeckass cucrema. Ilpeaenbl NPUMEHUMOCTH
reoMeTpudeckoit onTukKd. BonHoBas ontmka. WHTepdepeHtms
cBera. KorepeHTHbIE HCTOYHWKH. YCJIOBHS  HaOIIOICHUS
MaKCUMyMOB MU MHUHUMYMOB B WHTep(EPEHIIMOHHOW KapTHHE OT
IBYX KOTEPEHTHBIX HCTOYHUKOB. [IpuMeprl KiaccHdecKux
nHTEephEpPeHITMOHHBIX cxeM. Judpakiusa cBera. JudpakimoHHas
penieTka. YCIIOBUE HaONIOJICHUS TJaBHBIX MAaKCUMyMOB IIpH
MajcHU MOHOXPOMATHYECKOrO CBeTa Ha JUDPAKIHOHHYIO
penietky. [Tonsipusanus ceera.

B ToM unciie mpakTHYeCKUX U J1a00PATOPHBIX 3aHATHIA 4/0
JlaGoparopHoe 3ansTue Nel9. OnpenenceHue noka3aTens 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
MPEJIOMJICHUS CTEKJIA. OK 02, [1P66_OVII.06, [TP610 OVII.06
OK 04 [1P65_OVII.06, I[TP68 OVIIL.06,
OK 05, I[1P61_OVIIL.06, ITP64_OVYIL.06
OK 07, MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
[IpakTuueckoe 3ansatue Nel7 Pemenne 3anad o teme «Ontukay 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
OK 02, [1P67 _OVII.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH. 1/0
Tema 6.1 OcuoBbl | ['paHuIlbl TPUMEHUMOCTH KJlacCUYECKOW MexaHuku. I[locTynmaThl 1/0 OK 01, [1P62_OVII.06, I[TPGY9 OVIIL.06,
CHEeNHMAIBLHON TEOPUH | CIICUATBHOM TEOPHH OTHOCUTENBHOCTH. IIpocTpaHCTBEHHO- OK 02, [1P67_OVIL.06, ITP63_OVII.06,
OTHOCHUTEJHLHOCTH. BpeMeHHON wuHTepBal. I[IpeobpazoBanust Jlopernma. ¥YcioBue OK 03, | IIP68 OVII.06, JIP25, MP4, MP6,
NpUIMHHOCTH. OTHOCUTEIFHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE OK 06, MP13, MP17, MP18, MP19,
BPEMEHH M COKpallleHHE [JUHBl. OHEpPrusT U  HMIIYJIbC OK 07 MP20, JIPS, JIP6, JIP32, MP21,
pPEAATUBUCTCKON yacTUIbl. CBsI3b MAcChI C YJHEPTUEH U UMITYJIECOM MP23, MP44, MP38, MP39,
PEIATUBUCTCKON YaCTHIIHI. DHEPTHS TTOKOSI. MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
PA3JIEJI 7 KBAHTOBAS ®U3UKA 7/0
Tema 7.1 Conep:xkanue 3/0




KopnyckynsapHo- PaBHOBecHOe TeruioBoe wU3NMydeHUE (U3NydeHHE aOCOIOTHO 1/0 OK 01, [1P62_OVII.06, [TPGY9 OVIIL.06,
BOJIHOBOJ Iyaqu3M. | 4epHOro Tena). 3akoH cmemieHwss BuHa. ['mmoresza [lmamka o OK 02, [1P67 _OVII.06, I[TP63 OVIILO06,
kBaHTax. POTOHBL. ODHeprus u UMITynasC (oTtoHa. DoTOIPGEKT. OK 03, [1P68_OVII.06, JIP25, MP4,
Onbitet A.I'. CroneroBa. 3akonbl (ortodddekra. YpaBHeHHE OK 06, MP6, MP13, MP17, MP18,
OWHImTeHa A dhoTtorpdexra. "Kpacuass  rpanmma" OK 07 MP19, MP20, JIPS, JIP6, JIP32,
dhoTtoaddexra. J[apnenne cBera (B 4aCTHOCTH, JABJICHHE CBETAa Ha OK 08 MP21, MP23, MP44, MP38,
aOCOJIFOTHO  TIOTJIOINAIONIYI0 W aOCOJNIIOTHO — OTPaXKAIOIIYIO MP39, MP46, JIP3, JIP7, JIP14,
noBepxHocTh). OmnbiTel TI.H. JleGeneBa. BomHOBBIE cBOMCTBa JIP13, JIP12, JIP27, JIP28, JIP31
yactuil. Bonasl ne bpoitns. JlnvHa BonHbl e bpoiing u pazMepsl
o0JacTH JIOKaJdu3alK JBWKYIIEHcs dacTuisl. KopmyckynspHo-
BOJIHOBOW Jyanu3Mm. Jludpakius 53JIEKTPOHOB Ha KpPUCTAILIAX.
Crerupuka  m3MmepeHuit B~ Mukpommupe.  CoOOTHOIICHHS
HeomnpeaeneHHocTei [ 'eizendepra.
B ToM umciie mpakKTHYECKUX M J1a00PATOPHBIX 3aHATHH 2/0
[IpakTuueckoe 3anstue Nel8. Pemrenue 3amay 1mo teme «3aKOHBI 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
tdhotorddekra. YpaBHeHHe DHHIITEHHAY. OK 02, [1P67 _OVII.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
Tema 7.2 Conep:xxanne 3/0
CTtpoeHue aToma OMBITH IO WCCIEAOBAHUIO CTPOCHMSI aToMa. [imaneTapHas MozeIb 1/0 OK 01, I1P61, ITP62, T1P63, T1P64,
atroma Pezepdopna. [Mocrynarer bopa. M3inyuenne u moriomnieHue OK 02, [1P65, P66, T1P68, I1P6Y,
(OTOHOB MpH IMEpexoJie aromMa C OJHOIO YPOBHS JHEPrUM Ha OK 03, I1Py1, I1Py2, IIpy3, IIpy4, I1PyS5,
apyroil. Buael cnektpoB. CHekTp YpOBHEH OJHEPrMM aTroma OK 06, I1Py10, ITPy11, ITPy13, JIP25,
Bojiopoaa. CIIOHTaHHOE ¥ BRIHYKJIEHHOE M3Iy4ueHue cBeTa. Jlasep. OK 07 MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4mcsie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH 2/0
[MpakTuueckoe 3ansTre Ne 19. «3amuch SAEPHBIX PEaKIHH. 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
CrpoeHue aTOMOB M AaTOMHBIX s7ep. 3aKOH paIHMOaKTHBHOTO OK 02, [1P67 OVII.06, ITP61 OVIIL.06
pacnazna». OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45,




MP42, MP 43, MP8, MP10

Tema 7.3 Copep:xkanune 1/0
ATOMHOE SITPO Hyxknonnas monens siapa [eiizenOepra - MBanenko. 3apsna sjapa. 1/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
MaccoBoe uucno sapa. Wzorombl. PagmoakTnBHOCTH. Anb(da- OK 02, [1P67_OVIL.06, ITP63_OVII.06,
pacman. ONEKTPOHHBIM W IMO3UTPOHHBIA OeTa-pacmazn. [amma- OK 03, [1P68_OVII.06, JIP25, MP4,
M3ydeHne. 3aKOH paJroaKTUBHOTO pacmana. PanmoakTuBHBIE OK 06, MP6, MP13, MP17, MP18,
n3oTonbel B mpupoje. CBoicTBa HMOHM3MPYIOIIETO H3IYYEHHMS. OK 07 MP19, MP20, JIPS, JIP6, JIP32,
BnusiHue pauOaKTUBHOCTU Ha KMBBIE OpraHU3Mbl. ECTECTBEHHBIN OK 08 MP21, MP23, MP44, MP38,
¢dhon mznydenus. Jlozumerpus. DHEprusi CBSI3M HYKIOHOB B SIIpeE. MP39, MP46, JIP14, JIP13,
SAnepusie cuibl. edekT Macck sinpa. Snepusie peakiuu. enenue JIP12, JIP27, JIP28, JIP31
u cuHTe3 anep. SAnepusie peaktopsel. [Ipobiembl ympasisiemoro
TEPMOSIIEPHOTO CHHTe3a. OKOJOTHYECKHE aCIeKThl Pa3BUTHS
SIMEPHON DJHEPreTHKH. MEeTOAbl PETHCTpallid W HCCIEIOBAHUS
areMeHTapHbIX yacTull. OyHaaMeHTaIbHbBIE B3aMMO/ICHCTBUA.
Bapuonsl, Me30Hbl U nentoHsl. [IpencraBienue o CraHmapTHOI
mozenu. KBapk-rimrooHHass Mozenb anpoHoB. Pusuka 3a
npeaenamu CtaHmapTHOW Mojend. TemMHas maTepus U TEMHAas
sHeprusi. EqMHCTBO u3nueckoi KapTHHBI MUpA.
PA3AEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKMN. 3/0
Tema 8.1 Copepkanue 3/0
j1eMeHTBI
ACTPOHOMEH H Oranbl pa3BuTHA ACTPOHOMHUH. [MpuknamHoe u 1/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
ACTPO(H3HKH, MHpPOBO33pEHYECKOE 3HA4YE€HHWE AaCTPOHOMHUH. [IpuMEHMMOCTb OK 02, [1P67_OVII.06, ITP61_OVIIL.06
3aKOHOB (U3WKKA s OOBICHEHUS TPUPOJBl KOCMHUYECKUX OK 03, JIP3, JIP7, JIPS, JIP9, JIP16,
0OBEKTOB. MeTtoanl aCTPOHOMUYECKHUX HCCIICIOBAHUMN. OK 06, JIP27, MP1, MP3, MP15, MP12,
CoBpeMEHHBIE  ONTHYECKHE  TEJCCKOMBI,  PaTUOTEIECKOIIBI, OK 07 MP13, MP17, MP19, MP 20,
BHeaTMoc(epHas actpoHomus. Bup 3BezqHoro Heba. Co3Besus, OK 08 MP45, MP42, MP 43, MPS,

SIpKUe 3Be3[bl, IDIAHEThI, WX BUAUMOE BWkeHHe. ConHeuHas
cucrema. Connue. ConHeyHass aKTUBHOCTh. VICTOYHHK SHEpPrUH
Comamla w 3Be3l. 3Be3Nbl, MX OCHOBHBIE XapaKTEPUCTUKH.
JuarpamMa "CHEKTpadbHBIH KJIacC - CBETHUMOCTB'. 3BE3JbI
IJaBHOM  IIOCJIENOBATENBbHOCTH.  3aBUCHMMOCTH  '"mMacca -
CBETUMOCTBL"  JJI1  3Be3]  TIJaBHOM  II0CJIENOBATEIBHOCTH.
Buytpennee crtpoeHue 3Be3a. COBpEMEHHBIE MPEICTaBICHUS O
MPOUCXOXKIEHUN M 3Boiror CoONHIIA W 3Be3]. OTalbl JKU3HH
3Be31. Muneunblii Ilyte - nHama [anaktuka. Ilonoxenue wu
JBHIKEHUE Connna B lamakTuke. Twumel rajaKTHUK.
Paguoranaktuku u kBa3apbl. UepHble IBIPHI B SJIpax TalaKTHK.
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06mna. Pazberanue
rajakTuk. Teopusi bosnbiioro B3peiBa. PelnKTOBOE H3ITy4YEHHE.

MP10




MacmrabHas CTPYKTypa Bcenennoti. MertaranakTuka.

Hepemennsie mpoOieMbl aCTpOHOMHHU.

B ToM unc/ie NPAKTHYECKUX H J1A00PATOPHBIX 3aHSATHH 2/0
[Ipaktuueckoe 3austre Ne 20. PaboTa ¢ kapToii 3Be3aHOTO Heba. 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
OK 02, I1P67_OVIL.06, [TP61_OVIL.06
OK 03, MPI1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP26,
MP29, MP30, MP35, MP45,
MP42, MP 43, MP8, MP10
IIpome:kyTOUHAs aTTECTALUS
Bceero: 117/0




3.3 IlepeyeHnnb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

TeMbl Ta00OPaTOPHBIX W (MITH) TPAKTHIECKUX
3aHATUI

Kparkoe conepxanue/ onvrcanue (11eib paboThI)

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

Paznen 2 MEXAHHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
«OrnpeiesieHre TUIOTHOCTH BEIIECTBAY»

®  SKCHEPUMEHTAJIBHO OMPEACTUTH TUIOTHOCTH KUIKOCTH U
TBEPOTO TENA;

"  ONpEeAeNuTh IeHy JEeNEeHUS M3MEPUTENbHBIX MPHUOOPOB,
U3MEPUTh T[EOMETPUUYECKHE pa3MEphbl TeEN, ONPEICIUTh HX
MacCy, pacCUuTaTh 00bEM, PE3yJbTaT CPABHUTH C TAOJUUYHBIMH
3HAYEHHUSIMU U YCTAHOBUTH MOTPEITHOCTh SKCIEPUMEHTA

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

JlaboparopHoe 3aHsATHE No2
Onpenenenne ko3¢ uiMeHTa
YIIPYroro resna

KECTKOCTHU

=  U3yuyuTh 3aBUCHMOCTH CHUJIbl YNPYTOCTH OT JIUHEHHOU
negopManyu; Ha mOpuMepe  AedopMaluu  pacTSHKCHHUS
OKCIICPUMCHTAJIIbHO IMOATBCPAUTL  CIIPABCIJIMBOCTL 3aKOHa
I'yka; ompemenuth pacd€THBIM W TPaQHUUECKUM CIIOCOOAMH
KO3 (UIUEHT yIPYTocTH ((KECTKOCTD) MPYKUHBI (PE3UHBI);

=  ONpeAenuTh IeHy JENEeHUs U3MEPUTENbHBIX MPHUOOPOB,
U3MEPUTh YAJMHEHHE YOPYroro Teja TMpH  PasIndHbIX
nedopMaIusx, paccuuTaTh KO3 (HUIIUEHT KECTKOCTH,

®  pe3yNbTaT CPAaBHUTHh C TAOJWUYHBIMUA 3HAYCHUSAMH W
YCTAaHOBHUTH MMOTI'PCHIHOCTH OKCIICPUMCHTA

[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
Pemenne 3amau mo KuHEMaTHKe. YpaBHEHHA
JIBUKECHMSL.

®  Hay4yuThCS pa3iinyaTh BUJIBI MEXAHWYECKOTO JABUIKECHHUS
B 3aBHUCHMOCTH OT (OPMBI TPAaCKTOPHH U  CKOPOCTH
MEPEMELICHUS TEJla, PACCUUTHIBATL €r0 MapaMeTphl, HAYUUThCS
n300paxarh TpapUUecKd pa3IUYHbIC BHUIBl MEXaHHUYECKUX
JIBUDKEHUM, 3allMChIBATh YPAaBHEHUS NBUKEHUA, pa3iIvvaTh €ro
OTHOCHUTENbHOCTh; HAYYUTHCS (POPMYIHPOBATH CIEAYIOIIHE
MOHATUS: MEXaHMYECKOE JABWKEHHE, CKOPOCTh M YCKOpPEHHE,
CHCTEMa OTCUETA, MEXaHUYECKUN MPUHIIUIT OTHOCUTEIbHOCTH;

®  mocine W3Y4YEHUS TEOPETUYECKOT O Marepuaia
paccMoTpeTh 00pasell pemieHrs THUIIOBBIX 3a/ad, BBITOJIHUTH
3aJIaHUs IPAKTUYECKON 4acTH

WunuBunyansHoe 3aiaHue, KOHCIEKT JISKIIHH,
CIIPaBOYHEIC MaTePUATIBI

IIpaktuueckoe 3anstue No2 Pemenue 3amay ®  Hay4HUTbCH pearb 3a71a4u Ha napameTpsl | UHauBuayansHoe 3aJaHue, KOHCIEKT JICKIIMM,
Ha MapaMeTpbl BpalllaTeIbHOTO IBUKEHUS BpAIlIATEeJIbHOTO JIBUKEHUS CIIPABOYHBIE MaTEPUAIIbI
IIpaktrueckoe 3amstue Ne3 Pemenue 3amad "  pacKpeITh  cofepkaHme 3akoHOB  HrrooToHa u | Terpaap a1 TpakTHUECKWX padoT, pydka,

«Bugel cun B Mexanumke. Cuia
MOKOS, CKOJBKEHHS, KadeHUd,

o TeMe
TpeHust

0COOEHHOCTH CHJI Pa3JIMUHOW MPUPOABI, 3aKPENUTh YMEHUS U
HaBBIKM pelIeHHs 3a/a4 Ha BTOpoi 3akoH HploTOHa, Korma Ha

METOAMYECKUE PEKOMEHJAIMU IO BBHINOJHEHUIO
paboThl, CHOpPaBOYHBIA MaTepwal, JIMHEWKa,




BpaICHUS TEJIO JEUCTBYIOT HECKOIBKO CHIL; KapaH/amn
=  mocre W3yYEHUS TEOPETHIECKOTO MaTepuaa
paccMoTpeTh 00paseln pemieHrs THIOBBIX 3a/1ad, BBITOIHUTH
3a/IaHMsI PAKTHUUECKON YacTh
Ilpaktnueckoe  3anstue  Ned  3akoHBI " 3aKpEenUTh YMCHUsS M HABBIKH PEIICHUS 3aja4 Ha 3aKoHbI | Terpamb Ui TMpakTHYECKUX paboT, pyuka,

COXpaHCHHA B MEXAaHUKE U UX IIPUMCHCHUEC

COXpaHEHHUS YHEPTUU U UMITyJIbCa TEeTa,

= [ocIie U3YYCHUS TEOPETHYECKOTO MaTepuana
paccCMOTpeTh 00pasell pEIICHUS THUIOBBIX 3aJ]a4, BBITIOJHUTH
3a/1aHus IPAKTUIECKON YacTH

METOJIMYECKHE PEKOMEHIANN TI0 BBITOJIHEHUIO
paboThI, CIPAaBOYHBIN MaTepuall, JUHEWKa,
KapaHJianl

IIpakTrueckoe 3anarue No5
Pemenne 3amau Ha Gopmynsl pabOTHI CHIL.

" 3aKp€OUTh YMCHHUI W HABBIKM PCIICHHUA 3a1a4 Ha
(bOpMyJ'H)I pa6OTI>I, MOIIHOCTHU, 3aKOHBI COXpaHCHUS

Terpagp nmas TpakTUYecKux paboT, pydKa,
METOJMYECKHE PEKOMEHIAIMH IO BBIIOIHECHUIO

PaGora u MomHOCTb. DOHeprus, €€ BHUJBI. = mocyue M3yYEHUs TEOPETHUECKOTO Marepuana | paboThl, CIPABOYHBIA Marepua, JUHelKa,
3aKO0H COXpaHEHHs YHEPTUH paccMoTpeTh oOpasel pelieHHs TUIOBBIX 3afad, BBIIOJHHUTH | KapaHAall
3aJjaHuA MPAKTUYECKON YacTu
Paznen 3 Moaekyiasipuasg ¢usuka u
TepMOAMHAMHKA
JlaGopaTopHble 3aHATHS
Jlaboparopnoe 3amarme Ne3  IlpoBepka "  WU3yYUTh B3aHMOCBI3b MAaKpPOCKOMWYEeCKHX mapameTpoB | CuinbdoH (amFOMHUHNEBBIH TepPMETHYHBII

Ta30BbIX 3aKOHOB

rasa 3aJaHHOM MacChl; OIBITHBIM TyTéM yOeauTcs B
CIIpaBeNIMBOCTHU 3akoHa bolns-Mapuotra;

"  ompeAenuTh 00bEM M JaBlICHHE Ta3a NPU IOCTOSHHOU
TeMIlepaType IPH pa3IndIHOM IOJI0KEHUN CTEKIISTHHON TpyOKe B
cocyne

UIUHIP ¢ TOQPUPOBAHHBIMU CTEHKAMHU, IIKAJIOH
YCIIOBHBIX €IUHHUL, MOPIIHEM C BEPTHKAIbHBIM
BUHTOM), BO3IYXOBOJHBI  COEAMHUTEIbHBIN
[IJJAHT, MaHOMETp, OapoMeTp, HCIBITYEeMbIH Ta3
3a/IaHHON MacChl — BO3AYX.

JlaGoparopHoe 3ansitue Ned Ompenenenue
ko3 ueHTa TMOBEPXHOCTHOH IJIOTHOCTH
JKUAKOCTH METO/IOM OTpPbIBA Kamelb

"  ONpEAENuTh IOBEPXHOCTHOE HATSIKEHHE
MBUIBHOTO pacTBOPa METOJIOM OTphIBa Kareib

"  M3MEPUTH MAacCy OJHOM Kally,
ITOBEPXHOCTHOTO cIios, paccuuTaTh
[TOBEPXHOCTHOI'O HATSKEHUS paCTBOPOB;

®  pe3yibTaT CPaBHUTh C TAaOMMYHBIMU 3HAYCHUSAMU U
YCTaHOBUTb IOI'PEIIHOCTh 3KCIEPUMEHTA

BOALI U

JUIMHY ~TpaHUIIBI
KOX(PHUITESHT

Hlnpur [y 94McTON BOABI, IITPHUILL U1 MBUIBHOTO
pactBopa (o0bemom 5-10 ™), CcTakaHYUK C
YUCTOM  BOJOM, CTaKaHYUK C  MBUILHBIM
pacTBOpoOM, IMITAHTCHUUPKYJIb WIM MHKDPOMET,
OCTPO OTTOUEHHBIM KapaHaall.

JlaGoparopHoe 3ansTHe Ne5 OmpeneneHue | M3MEPUTh OTHOCHTENBHYIO BIXKHOCTh BO3Ayxa B Jaboparopuu | ['urpomerp mncuxpomerpuueckuii BUT — C,
BI&XHOCTH  BO3AyXa M arMoc(epHOro | GU3UKM C TOMOILBI0 TCHXPOMETPa, HM3MEPHB TEMIIEpaTypy | CTakaH ¢ KUITYSHOH BOION

JTABJICHHS BJIQYKHOI'O M CYXOr'0 TEPMOMETpA

JIabopaTtopHoe 3ansTHe Ne6 Ompenenenue " ONBITHBIM IIyT€M ONpEIENNTh BEIWYMHY YyAEIbHOW | Bechl omnTudeckne Ha INTaTHBE, pa3HOBEC;
YAETBHON TEMIIOEMKOCTH BELLIECTBA TETJIOEMKOCTH BEIIECTBA W BBICHUTH (DU3NYECKUH CMBICT | HCCIeayeMoe BELIECTBO; KaJIOpUMETP;

ypaBHEHUS TEIJIOBOTO OajaHca;
" OIpPENeNUTh IEHY JEJICHUS U3MEPHUTEIBHBIX MPUOOPOB,
HU3MEpUTh MacCy KaJopuMeTpa, BOJbI, Teja, HarpeB TeJo,

IIPOU3BECTHU TEIIO0OOMEH ¢ BO,Z[Oﬁ, pacCcunuTaTtbh TCIUIOCMKOCTbH

TEPMOMETP; EKTPOIUINTKA; COCYZ C BOAOM




Tena,
"  pe3y’bTaT CPAaBHUTh C TAONMYHBIMHA 3HAYCHHUSAMU U
YCTaHOBUTH MOTPENTHOCTH IKCIIEPHMEHTA

JlaboparopHoe 3ansitue Ne7 . Ompenenenue
MOJYJISI yIPYTOCTH PE3UHBI

"  Hay4YUTbCS CO3AaBaTh KPHCTAIJIBI, IPOHAOIIOAATE POCT
KpHUCTaa, U300pa3uTh €ro 3Tambl rpaduiecKky;

"  OOpeAeTHTh  MOAYJIb  YOPYTOCTH  PE3WUHBI  INPH
PaCTsDKCHUMY;

"  TPOU3BECTH pACTSHKCHUE IIIHYpa, HW3MEPHB pa3Mep
nedhopmarimy;

" pe3yiabTar CpPaBHUTH C TaOJUYHBIMUA 3HAUCHUSIMH U
YCTAHOBHUTL IMOTI'PCIIHOCTL SKCIICPUMCHTA

[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
KI, INTAQTHB, JIMHEWKa, IITAHTCHIMPKYJb WU
MHUKPOMETP

HpaRanecxne 3AHATUSA

IIpaktuueckoe 3anstue Neb
Pemenne 3amau mo Teme «OcHoBel MKT.
YpaBHEHHE COCTOSIHUS UICATHHOTO Ta3ay

"  3aKpenmuTh YMEHHS W HAaBBIKM BBIYHCIICHUS TapaMeTpOB
COCTOSIHHSI Ta3a, HWCIOJB3ysd Ta30BbIE 3aKOHBI W YpaBHEHHE
Menneneesa — Knailinepona;

LI+ (0100) (5 W3yYeHUS TEOPETHIECKOTO MaTepuaa
paccMoTpeTh 00paseln pemieHds THIIOBBIX 3a/ad, BBITOIHUTH
3aJjaHus MPAKTUYECKON YacTu

Terpagp nmis8 TpakTUdeckux paboT, pydka,
METOAMYECKUE PEKOMEHJAUUU IO BBIIOJHEHUIO
paboThl, CHOpPaBOYHBIA  MaTepwal, JIMHEWKa,
KapaHJamnt

IIpaxTrueckoe 3anstue Neg
CsoiicTBa TBepAbIX Ten. Buasl aedopmanun.

®  HayuyMTbCs IPUMEHATh 3aKOH I'yka K peleHuro

HEKOTOPBIX (PU3NYECKUX 3a1ad,;

Terpagp [Isi MpakTHYeCKUX paboOT, pydKa,
METOAMYECKHE PEKOMEHAAIMH IO BBIIOIHEHUIO

"  HAYYWTBCA OTIMYATh aOCONOTHOE W OTHOCHTENBHOE | pa0OThI, CIPABOYHBIA  MaTepwal, JIHMHEWKa,
VIJINHEHUE KapaHJanI
IIpaktrueckoe 3ansitre No7 " 3aKpenuTh YMEHHS M HAaBBIKU PEIICHUs 3aja4 Ha nepBoe | Terpaap JUis NpakTHUECKUX paboT, pyuka,

Penrtenne 3amau mo  temMe  «OCHOBBI Havarno tepmoanHamuku U KI1J[ TerutoBoro neurarens; METOJUYECKHE PEKOMEHJAIMU I10 BBITIOIHEHHIO
TepMOJMHAMUKH.  [IprMeHeHHe  TepBOro = [I0ClIe W3YUYCHUS TEOPETUUECKOTO MaTtepuayia | paboThl, CHPaBOYHBIA MaTepuaj, JIMHEHKa,
Hayajla TEPMOJUHAMUKH K H30IpOIeccam. paccMOTpeTh 00pasell PeIeHUs THIOBBIX 3ajay, BBIIOJIHHUTH | KapaHaall
KIIJI TenmoBoro gBUraTes» 3aJaHMs] IPAKTUYECKOU YacTH
Pa3nes 4. D1eKTpPOAMHAMHKA
JlaGopaTopHble 3aHATHSA
JlaGoparoproe 3anste Ne8 OmpezaencHue = OmpeaeNicHUE YAETHLHOTO COTPOTHBJICHHUS TMPOBOAHWKA | MICTOYHMK  TOKa, aMmepMeTp,  BOJBTMETP,
YAEIBHOT'O CONPOTUBICHUS MPOBOIHUKA SKCIEPUMEHTAJIbHBIM IyTEM; COCIMHUTECIIbHEIC MPOBOJIA, KJIIOY,
" ONPEAETUTH IIEHY JICIICHUS M3MEPUTENBHBIX MPUOOPOB, | MITAHTCHIUPKYJb, JIMHEHKA, KYCOK IPOBOAA,
W3MEPHUTH JUTUHY TPOBOIHHUKA, COOpaTh JJIEKTPUUECKYIO IIEMb | YACIbHOE COTIPOTHUBJICHIE KOTOPOTO
[0 CXEeMe, CHSTh IMOKa3aHUs MPUOOPOB, PACCUMTATh YACIBHOE | OMpEICIsIeTCs
CONPOTHUBJICHUE MPOBOJIHUKA;
"  pe3yNbTaT CPAaBHUTHh C TAOIMYHBIMHA 3HAYCHUSAMH W
YCTaHOBHTH MOTPEITHOCTH dKCIIEPUMEHTA
JlaboparopHoe 3aHATHE Ne9 " U3Y4YUTh IIOCJIEIOBATEIIEHOC u napaensHoe | Ucrounuk SIEKTPUUECKOU SHEPTruu c
OKCIepUMEeHTalIbHass  MPOBEpKa  3aKOHOB | CO€IMHEHUS MPOBOJHUKOB; MIOCTOSSHHBIM HampspDkeHueM (He Bbie 25B);




napaieabHOro u MOCJIEI0BATEILHOTO " ONPEACTUTH IICHY JICIICHUS H3MEPUTEIBHBIX MPUOOPOB, | BOJIBTMETP IIKOJIBHBINA; aMIEPMETpP IIKOJIBHEIH,
COETMHEHMSI IPOBOAHUKOB coOpaTh ANMEKTPUIECKYIO IIENb MO CXeMe IMOCIEeI0BATEIbHOTO U | HA00Op  JAEMOHCTPAIIMOHHBIX  PE3WCTOPOB  C
MapajuIeTbHOTO  COCAWHEHHS, W3MEPHTh CHIy TOKa ¥ | pa3HBIMH COTIPOTHBIICHHUSIMH, KITIOY,
HalpsOKEHUE Ha BCEX YYacTKaX, IIPOBEPUTH COOTHOIICHHE | COSIUHUTENbHBIC IPOBOAA
MapaMeTpoOB HAa COOTBETCTBHE 3aKOHAM COETUHEHHUS
Jlaboparoprnoe 3amstue NelO) l3yueHme | HaAyYUTHCS MOJB30BATHCS MYJIBTUMETPOM JUTSI Pa3HBIX PEKUMOB | MynmbTuMeTp, HaOOp  PE3WCTOPOB,  THOJIBI,
paboter myneTuMeTpa. Onpenenenue DJC u | paboOThI TPHUOJIBI, HUCTOYHUK TOKa, peocrTar,

BHYTPEHHETO  COMPOTHUBICHUS
9JIEKTPUUECKON SHEPTUUN

HCTOYHHKA

COCIMHUTCIIbHBIC IMTPOBOJA, KITHOY.

JlaGopaToproe 3amstue Nell OmnpenmeneHue
TEMIIEPaTypHOTO KO3 DUITUCHTA MEIH

"  DPACKpHITh BIMSHHE TEMIEPATypbl Ha JIICKTPHYECKOE
CONPOTHBIICHHE METAJIOB; OMNBITHBIM MYTEM  OMNPEACIUTH
KOO(Q(QHUIHNEHT TEPMHUYECKOTO COMPOTHBICHHUS MEIH, coOpaB
ANEKTPUUYECKYIO LENb M HM3MEPHB IEKTPUUECKHE TMapaMeTph
MIPH Pa3IMYHBIX TEMIIEPaTypax MPOBOIHUKA,

"  [OCTPOMTH MO 3JKCIEPUMEHTANBHBIM JIAHHBIM Tpaduk
3aBUCHMOCTH COTIPOTHBJICHHS OT TEMIIEPATyphI

[IpubGop mns ompeneneHWss TeMIIEPaTyPHOTO

ko unmenta COTPOTUBJICHUSA MeaH,
tepmomeTp TexHudeckuii or 0 mo 100°C ¢ 1eHoif
nenenuss  1°C, ommeTrp, BHEWHUH cocyn

KaJIOpUMETpa C BOJOH, JJIEKTPOIUIMTKA, KIIIOY,
COCJIMHUTEIIbHBIC TIPOBO/IA, MITATHB C My(TOH U
JIATIKOM.

Jlaboparoproe 3amsTHe Nel2 OmnpenencHue
COTIPOTHBIICHUS pesucropa METO/I0M
MapKUPOBKU

"  ONpEeAETUTh HOMHUHAJIBHOE CONPOTHBICHHE PE3UCTOPOB
METOJIOM MapKHUPOBKH;

=  ONpeAeNuTh JONMYyCTHMMOE 3HAu€HUE CHJIBI TOKa JUIS
JAHHBIX PE3UCTOPOB IIPU U3BECTHOM HOMHHAJIE MOLTHOCTU

HaGop pe3nucTopoB pas3HBIX CONPOTHUBIICHHIA,
TabJMIa 3HAaKOB MapKHUPOBKH.

JlaGoparopHoe 3anste Nel3 Ompenenenue
KIIJ] narpeBareneit

®  Hay4MTbCs MPAKTHYECKHU ONPENEIATh TEIIOBYIO OTAAUY
3JIEKTPUUECKOT0 HarpeBartess JII000ro TUIa;

®  [POU3BECTU HAIPEB KUAKOCTH U OMPEICIUTH TEILIOBBIC
napameTpbl IpoLecca;

"  onpeaenuth 3PPEKTHBHOCTH Pa0OTHl HarpeBaTelne
CpaBHEHUEM IOJYUYCHHOU U MEepeIaHHON TETUIOThI

2 DNeKTPUYECKUX HarpeBartelnsi, cocyn Juls
KUTISTICHUSI BOJIBI,  BOJa,  TEPMOMETP,
CEKyHJIOMep (4achl), CIPABOYHHK 10 (PU3UKE

JlaGoparopHoe 3anste Nel4 Ompenenenue
3NIEKTPOXUMHUYECKOTO 3KBHBAJICHTA MeEIU B
Hpolecce AEKTPoIn3a cyib(ara MeIu.

®  OOpENeNuTh DSJIEKTPOXMMHUYECKUN SKBUBAJCHT MEIU
SKCIEPUMEHTAJIbHBIM IyTEM;

® [IPUTOTOBHUTH PACTBOP JIEKTPOJUTA, MPOMYCTUTH UYepe3
HErOo JIEKTPUUYECKUH TOK;

®  HalTH SNEKTPOXMMHYECKHM HKBHUBAJIEHT MEIU YEpPE3
Maccy OcaJika Ha 3JIeKTPO/IEH apaMeTPhl INEKTPUIECKOH IIeTH;

"  pe3yibTaT CPaBHUTh C TAONMYHBIMHA 3HAYCHHUSAMU U
YCTaHOBUTH NTOTPEIIHOCTD IKCIEPUMEHTA

Becet u pasHOBecH; amIIepMeTp; dYachl;
JNEKTPOIUINTKA;  aKKyMyJsTopHas  OaTapes;
peocTart; Kito4; MenHble anekTponsl (2 mr).) Co
BCTaBKOM; COEIMHUTEIIbHBIC MIPOBOAA;
3NEKTPOJINTUYECKAs BaHHA C PaCTBOPOM MEAHOTO
KyInopoca

Jlaboparopuoe 3amstue Nel5 3aBucHMOCTB
COTIPOTHUBJICHUSI OT TEMIIEpaTypsl 00pa3IoB
MeTajuia U MOJIyIPOBOAHUKA

" U3MEpSTH CONPOTHUBIEHNUE TPOBOJHNKA OMMETPOM;
"  YCTAHOBHUTH 3aBHCHUMOCTb COINPOTHBJICHHE METaula M
MOJIyTIPOBOJHMKA OT TEMIIEPATYPHI

Mynabstumerp,  npuOOpel Ui HU3YYEHHS
3aBUCUMOCTHU COITPOTHUBJICHUA MeTaia u
MOJTYIIPOBOJHUKA OT TEMIIEPATypbl, TEPMOMETP,
3NeKTpHYecKas IUINTKA, LITaTHB c
MIPUHAJIEKHOCTSMH, K0J0a C BOJIOH.




IIpakTHYecKue 3aHATHS

IIpaktrueckoe 3ansTre Ne9
Pemenne 3amad mo Teme «INEKTPOCTATHKA.
DIIEKTPOEMKOCTh KOHJICHCATOPOBY

"  U3yYUTH DIEKTPUYECKOE TOJe, 3HATh €0 MPUPOAY, €T
JeficTBHE Ha DIIEKTPUYECKUE 3apsAabsl M APYTHe dJICKTPUIECKHUE
OIS

= [ocIie U3YYCHUS TEOPETUYECKOTO MaTepuana
paccMoTpeTh 00paseln pemieHrs THIIOBBIX 3a/ad, BBITOIHUTH
3a/IaHMsI PAKTUUECKON YacTh

WunuBuayansHoe 3amaHue,
CITPaBOYHEIC MaTCPUAIIBI

KOHCIICKT JICKITHH,

[IpakTuueckoe 3ansTre NelO

"  3aKpCIUTh YMCHHA U HABBIKHA BBIYMCICHHA CHUJIBI TOKA,

Tetpagp &8 TpakTUYeCKUX paboT, pyuka,

Pemenne 3a7a9 «3aKOHBI Owma. | HampsDKeHWS, COTPOTUBICHHS TI0 ONPENENICHHIO0 W 10 3aKOHY | METOJAMYECKHE PEKOMEHIAIMH MO BHIIOIHEHUIO
ConporuBrenne. CwmemranHoe coenuHeHne | OMa Ui ydacTKa IEemnH, a TAaKXKe C YIeTOM 3aKOHOB pa3iuyHoOro | paboTsl, CHpaBOYHBINM  MaTepuai, JIMHEHKa,
MIPOBOJHUKOBY COEMHEHHUS IIPOBOJIHUKOB; KapaHJaalll.
= [ocie W3yYEHHUS TEOPETUYECKOTO Marepuana

paccMoTpeTh oOpaselr] pelieHHus TUIIOBBIX 3a/1ad, BBITOIHUTH

3aJjaHuA MPAKTUYECKON YacTu
ITpaktruueckoe 3ausarue Nell "  HAy4YWTbCA pelIaTh 3aJadyd, HCIoyib3ys Qopmynsl | Terpamp Uis  NpakTHUECKUX paboOT, pyuKa,
Pemenne 3amau mo teme «PaboTta, MOIMIHOCTH | pabOTHI TOKA X MOITHOCTH; METOAMYECKUE PEKOMEHJAUUU IO BBIIOJHEHUIO
U CONPOTHUBJICHUE 3JIEKTPUUECKOTO TOKa» = [ocie U3Yy4YEeHUS TEOPETUYECKOTO MaTepuana | pabOThl, CHpPAaBOYHBIA MaTepHal, JIMHEHKa,

paccMoTpeTh 00pasell pEIICHUs THIIOBBIX 3aJlad, BBIMOJHUTH | KapaHIalll

3aJjaHus MPAKTUYECKOU YacTu

IIpaktuueckoe 3anstue Nel2
Pemenue 3amau no reme «MarauTHoe 1oie

" 3aKp€OUTh YMCHMA M HABBIKM BBIYUCICHHUS BCIMYHH C
HCIIOJIb30BAHUEM 3daKOHA AMnepa, (I)OpMyJ'I JAJIs1 OMPEACIICHUS

Terpage s [pakTU4ecKux paboT, pydKa,
METOANYECKHUE PEKOMEHIAIMU T10 BBINOJIHEHHIO

€ro XapaKTEPUCTUKU MarHUTHOrO MOTOKa, CUJIbl JIopeHna; paboThl, CHOpPaBOYHBIA  MaTepwal, JIMHEWKa,
= TI0CJIE U3Y4YEeHUS TEOPETUUYECKOTO Marepuaia | KapaHaam
paccMoTpeTb oOpasel] pelleHHus TUIOBBIX 3a/1a4, BBITOIHUTH
3aJ]aHuA PAKTUYECKON YacTu
IIpaktrueckoe 3anstue Nel3 "  Y3yYyuTh SBJIGHUE ODJCKTPOMArHUTHOW WHAYKUWH, | Terpamp JUIs NpakTHUECKUX paboT, pyuka,

Pemenne 3aga4d 110 TC€ME ((BJ'IGKTpOMaFHI/ITHaSI

MpaBUIO HeHua, SIBJICHUC CAMOUWHAYKIUHU U HAYYHUTHCA PCHIATH

METOAUYCCKUC PCKOMCHIAAIIUN 110 BBIMNOJIHCHUIO

WHIYKIHA. 3aKkoH 3JIEKTPOMAarHUTHOH | 3a/1a4H; paboTbl, chIpaBOYHBIA MaTepuali, JMHEHKa,
uHAYKIMH. CaMOMHAYKIIHS = mocyue M3yYEHUS TEOPETHUECKOTO MaTepuana | KapaHaaml

paccMoTpeTh oOpasel pelieHHs THUIOBBIX 3ajad, BBITOJHHUTH

3aJIaHUs IPAKTUYECKON 4acTH
Pazne 5. KoJsieOaHusi H BOJTHBI
JlaGopaTopHble 3aHATHSA
Jlaboparoproe 3anstue Nel6  IIpoBepka "  YCTAHOBHTHh MAaTEMAaTHYECKYI0 3aBHUCHUMOCTH Tephoja | DIEKTPOHHBIM  CEKyHAOMEp, HW3MEepHTEIbHAS
3aKOHOB KoJieOaHuit MaTEMaTHYECKOTO | HUTSHOTO MasTHUKA OT JAJMHBI HUTH MasTHUKA,; JIEHTa, IIApUK C OTBEPCTHEM, HUTh, IUTATHB C
MasiTHUKA "  W3MEpPHUTh BpeMs 33JaHHOTO KOJIMYECTBa KoyeOaHui, | My(TOH M KOIBIIOM

MEHSS JJIMHY HUTH, pacCyuTaTb W CPaBHUTH MapaMeTpsl

KoseOaHui py pa3HoOM AJIMHE MasiTHUKA
JlaGoparopHoe 3amsitue  Nel7  W3yueHue "  SKCIEPUMEHTAIBHO YCTaHOBUTH 3aBUCHMOCTh mepuoza | llltatuB ¢ Mydroil m jankoid, HaOOp NPYXKHUH




3aKOHOB IIPYKUHHOI'O MasgTHUKA

KOJeOaHUi MPYXKUHHOTO MasTHUKA OT YKECTKOCTHU TMPYXKHUHBI H
MaccCHhI Tpy3a:

"  WU3MEpHUTh BpeMS 3aJaHHOTO KOJIHMYECTBA KOJeOaHWH,
M3MEPUTh U PACCYUTATH NTapaMeTphl KoJeOaHui

pa3HoH KEeCTKOCTH, HAOOP IPy30B Pa3HOI MAaCCHI,
CEKyHAOMEp

Jlaboparoproe 3anstue Nel8 VYcrpolcTBO
TpaHchopmaropa u reHeparopa

" U3YYHTH YCTPOUCTBO M OpUHOUN  paboThI
TpaHchopMaTopa U reHeparopa;
* m300pasuTh TpaHchopMmarop, TEHEpaTop, YyKasaTb

COCTAaBHBIC YaCTHU, OTBETUTH Ha KOHTPOJILHLIC BOIIPOCHI

Tpanchopmarop  nmaGopaTopHBIi, Jamrna
HaKaJIMBaHUs, KJIIOY 3aMbIKaHUS TOKA, KOMIUICKT
IIPOBOJIOB COEAMHUTEIBHBIX

JlaGopaToproe 3amstue Nel9. OmnpenencHue
MOKa3aTes MPeTOMIICHHS CTEKIIA.

* M3yunTh 3aKOHBI ¥ TpaBWia TOCTPOCHHUS B
reoMeTpHUUYECKOM ONTHUKE

*  BrINOIHUTH MOCTPOEHUE B TETPAaU C MCIOIH30BAHUEM
o0opynoBaHus U CHOPMYIUPOBATH BHIBOJ, CPABHUBAS 3HAYCHHE
¢ TaOJTMIHBIM

HcTouHuk cBeTa, 3KpaH, JIMHEHKa, KapaHJalll,
CIIPaBOYHBIC MaTCPHUAIIBI.

IIpakTHyeckune 3aHATUSA

[Ipaktuueckoe 3anarue Nel4
Mexanndeckue KOJICOaHMsI u
XapaKTePUCTUKH

ux

®  3aKpenuTh YMEHUS M HABBIKA BBIUHUCIICHHS NapaMeTpPOB
KOJIC0ATSILHOTO JBM)KCHUS, XapaKTEPHCTUK MEXaHHUYECKUX
BOJIH;

= qocle W3yYEHHUS TEOPETUYECKOTO Marepuana
paccMoTpeTh o0Opa3sel] PelleHHs TUIIOBBIX 3a/1ay, BBIOJIHUTH
3a/1aHMsI MPAKTHYECKON YacTH

Terpangep mIsi MpakTU4YeCKUX paboOT, pydka,
MCETOJUYCCKUC PCKOMCHIAAIIUMN 110 BBLIMOJIHCHUIO
paboThI, CIOpaBOYHBIA MaTepuai, JIMHEHKa,
KapaHzaall.

IIpakTnueckoe 3ansatue Nels

Pemenne 3amad Ha BHIBI CONPOTHUBIEHHUH B
HENsX MEPEMEHHOr0 TOKa.

Dopmyiel TpaHCHOpMaTOpa

"  U3yYUTh CBOOOJHBIE DJIEKTPOMArHWUTHBIE KOJeOaHUs B
KOHTYp€, BHJIbI CONPOTHRIICHUS B IEH IMEPEMEHHOTO TOKA, MX
OTIINYHS U OCOOEHHOCTH;

= [ocie U3Y4YEeHUS TEOPETUYECKOTO Marepuana
paccMOTpeTh 00pas3er] pemeHrus THUIIOBBIX 3a7ad, BBITOJHHUTH
3aJjaHuA PAKTUYECKOUN YacTu

Tetpagp nmias8 TpakTHdecKux paboT, pydka,
METOJIMYECKUE PEKOMEHJIAlIUM 110 BBIOJIHEHUIO
paboThl, CHpPaBOYHBIA  MaTepual, JHUHEHKa,
KapaHzanl

IIpakTuueckoe 3anstre Nel6
Pemenue 3amau no reme «DIEKTPOMArHUTHbIE
KOJICOaHUS U BOJTHBD

"  U3yYUTh CBOOOJHBIE DJIEKTPOMArHWUTHBIE KOJEOaHUS B
KOHTYpE, PaCIpOCTPaHEHUE BOJIH, BUABI BOJIH UX OTJIMYHS;

= [ocne U3y4EeHUS TEOPETHUYECKOT O Marepuaia
paccMOTpeTh O0pa3er] pemeHus THUIIOBHIX 3aiad, BBITOJHHUTH
3a/1aHMsI MPAKTUYECKON YacTh

Tetpagp nmas8 TpakTHdecKux paboT, pydka,
METOJAMYECKHE PEKOMEHIAIMHU IO BBIIOJHEHUIO
paboThl, CIPaBOYHBIN Marepual, JINHEWKa,
KapaHjail

IIpakTudeckoe 3anstue Nel7 Pemenue 3agau
1o TeMme «OnTuka

®  KM3YYUTh 3aKOHBI TEOMETPUUYECKON U BOJHOBOU OINTHUKH,
MIPOLIECCHI IPOTEKAIOIINE C TyYOM U BOJTHOM

= qocne U3YYECHUS TEOPETUYECKOTO Marepuana
paccMoTpeTh oOpa3sel] pelieHHs TUIIOBBIX 3a/1ad, BBITOJHUTH
3a/IaHMsI PAKTHYECKON JacTH

Terpage 11 NpakTUYeCKUX paboOT, pydKa,
METOJUYECKHE PEKOMEHJAIMU TI0 BBITIOJTHEHHIO
paboThl, CcHpaBOYHBI MaTepuall, JHEHKaA,
KapaHaall

Pasnen 7 KeantoBas ¢pusuka

IIpakTuueckoe 3anstre Nel8

Pemenne  3amau o TeMe «3aKOHBI

* myuuth 3akoHel CroneroBa anst  dotorddexra.
HayuuTthcs pemare 3aaun Ha ypaBHeHUe DUHIITEIHA;

Terpage s NpakTUYeCKUX paboT, pydKa,
METOJINYECKHE PEKOMEHAALMU 10 BBIIOJHEHHUIO




dhotorddekra. YpaBHeHHEe DUHIITCHHA

= pocne U3YYCHUS TEOPETUYECKOTO Marepuana
paccMoTpeTb oOpaser] pelieHHus TUIOBBIX 33/a4, BBITOIHUTH
3aJIlaHuUs IPAKTUIECKON YacTH

paboThI, JIMHEHKA,

KapaHjam

CHpaBO‘IHLIfI Marepuall,

[Ipaktnueckoe  3amstue Nel9  «3anwmch " 3aKpeNUTh YMCHHUS W HaBBIKM BBIYMCIICHUS DHEPruM | TeTpanp AN TNPakTHYeCKUX padoT, pyuka,
aaepHbIX peakuuii. CTpoeHHWE aTOMOB H | CBSA3M siApa, a TakkKe MPaBWIBHOTO HAlNWCaHUs SACPHOM | METOAMYECKHE PEKOMEHAAIMH 10 BBIIOIHEHHIO
aTOMHBIX  sfep. 3aKOH PaAMOAKTHBHOTO | PEAKLUH C UCIOJIb30BAaHUEM 3aKOHOB COXPAHEHMS MAacCOBOIO M | pabOThl, CHpPaBOYHBI Marepuan, JHMHEHKa,
pacmaznay 3apsmoBoro uucen (3CM3Y) u BbIUMCIIEHUS] SHEPTeTHYECKOTO | KapaHall

BBIXOJI SIICPHON PeaKIH;

"  mocne U3Yy4YeHHUS  TEOPETHUYECKOIO MaTepuana

paccMoTpeTh 00pasell pelleHUs] TUIOBBIX 3a/ad, BBITOJHHUTH

3aJaHHs IPAKTHYECKON YacTu
Paznen 8. DiaemMeHTBI AacTpOHOMHMHM H
acTpo(pu3nKu.

IIpaktuueckoe 3anarue Ne 20 Pemenue 3amau
no Teme: crpoeHue Bcenennoii. Pabora c
TIOJIBMKHON KapTO# 3BE3JHOTO Heba

"  U3yYUTh TpaBWiIa pPabOTHI
3BE3IHOT'0 HeOa

" paccMOTpeTh oOpaser pemeHHs
BBITIOJTHUTD 33/IaHHS IPAKTHYECKOI 9acTH

C TOJIBIKHOH KapTOu

THIIOBBIX  3aaa4,

Terpage 11 NpakTU4eCcKUX paboT, pydKa,
MCETOJUYCCKUC PCKOMCHIAAIIUMN II0 BBIMOJIHCHUIO
paboTBI, CIpaBOYHBI MaTepuai, JIMHEHKa,
KapaHJall, KapTa HOABHKHOTO Heoa.




4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

I[HSI pcain3anuu nmporpaMmbl yqe6H0171 AUCHUIIIMHBI TPCAYCMOTPCHBI CICAYIOIUC CIICHHUAJIBHBIC
MIOMEUICHUS:

Kabuner «ECTCCTBCHHOH&y‘IHHX JUCHUILINUH, OCHaH_[eHHbe/'I B COOTBCTCTBHMU C NPHUIIOKCHHUEM 3
00pa30BaTeNbHON MPOrpaMMBI.

Jlaboparopust «Du3nKka», OCHAICHHAs B COOTBETCTBUU C MPHJIOKEHHEM 3 00pa3oBaTelbHOM
MIPOrpaMMBl.

HOMGH_IGHI/IC JJIsL BOCHHUTATEIBHOMN pa6OTBI, OCHAllICHHOC B COOTBCTCTBUHU C IIPUITOKCHUCM 3
00pa30BaTeNbHON MPOrPaMMBI.

KomMmrbroTepHblii KIacc, OCHANICHHBIH B COOTBETCTBHH C TPUIIOKEHUEM 3 00pa3oBaTEIbHOM
MIPOrpaMMBl.

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

OcCHOBHBbIE HCTOYHHUKH:

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 //
Jlanb : snekTpoHHO-OMONMoTeunas cucrema. — URL: https://e.lanbook.com/book/497756 (mara
obpartenus: 06.04.2026). — Pexxum gocTyma: i aBTOPHU3. MOJIH30BATEICH.

2. Msikumies, I'. SI. @usuka : 11-it knacc : 6a30BbIH U yriayOn€HHBINH 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 : yriay6u€HHbi ypoBeHb : yueOHuk / B. A. KacbsiHOB. —
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 nocTymna: 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 // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497777 (mata obparuenust: 06.04.2026). — Pexxum qocTyma: Ui aBTOPHU3.
IIOJIb30BaTENEH.

5. ®usuka : 6a3oBbIil ypoBenb : yueOHuk / H. C. [lypermieBa, 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. Baxkeesckas, /. A. Ucaes, B. M. Yapyrun. — 2-e usn., crep. — Mocksa :
[Mpocemenne, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Tekcr : smekrpoHHbIH / Jlanb :
aJIeKTpoHHO-OuOmoteunas cucrema. — URL: https://e.lanbook.com/book/473018 (mara oOpaineHus:
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. Mmarepuansl [ 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 : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexkrponssiii. - URL:
https://znanium.ru/catalog/product/1850635 (mata obparuenus: 06.04.2026). — Pexum pocryma: 1o
TIOJIITHCKE.

3. Tapaco, O. M. ®usuka : ydeOHoe mocodbue / O. M. TapacoB. — Mocksa : ®OPYM :
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. [Munckuii, ['.}O. I'pakoBckuii ; mox obu. pexa. FO.W.
Huxa, H.C. IlypsimeBoii. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee mpodeccuonanbHoe 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-MaTeMaTHuecKuii skypHan : 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: cadWT A ydammxcs W TmpernogaBareneit  ¢usmkm @ cadt. - URL
http://www.fizika.ru (mara oopamienus 06.04.2026). — TekcT : 3JIeKTPOHHBII.
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5 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCIATLIAHBI

KOHTpOHB M OLICHKA PE3YJIbTAaTOB OCBOCHUA AUCHUIINIMHBI OCYHICCTBIIACTCA IPEIIOAaBaTCIIEM B

MpoIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalUH.

5.1 Tekymuii KOHTPOJIb

Kontponupyemsie HaumenoBanue
No | PasnersI (Tembl) Kontponupyemblie pe3yabTaThl OIIEHOYHOTO Kpurepun
- yueOHO (OK u IIK, ITP, JIP, MP) cpeJcTBa OIICHKH
JVCHUTITUHBL
1 Paznmen 1. ®usuka | OK 01 (ITP62_OVII.06) Tect CwMm. HIDKE
A METOJbI JIP3, JIP7, JIP25, JIP26, MP2,
HAY4YHOT'O MP7, MP11, MP38, MP39
MO3HAHUS
2 Paznmen 2 OK 01 (ITP62_OVII.06) Ipakrreckoe CwM. HIIKE
MexaHuka OK 02 (TTP69_OVII.06) 3AHSITHC
Tema 2.1 OK 03 (ITP67_OVYII.06) (TpaKTHYecKoe
Kunematuka OK 06 (ITP63_OVII.06) 3a71aHKC)
JIP8, JIPY, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46, JlaboparopHast
JIP14, JIP13, JIP12 pabora
3 Tema 2.2 OK 01 (ITP62_OVII.06) [pakrreckoe CwM. HIIKE
Jdunamuka OK 02 (ITP69_OVII.06) 3AHSITHC
OK 03(ITP67_OVII.06) (TpaxTIHecKoe
OK 06 (ITP63_OVII.06) 3aJ1aHue)
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
4 Tema 2.3 OK 01(ITP62_OVYIIL.06) Ipaktrdeckoe CM. HIDKE
3aKOHBI OK 02(ITP69 OVYIIL.06) 3aHSITHE
COXPaHEHUS B OK 03(ITP67_OVII.06) (mpaxTvyeckoe
MeXaHUKe OK 06(ITP63_OVII.06) 3aJ1aHue)
OK 07 (ITP68_OVYII1.06)
JIP25, MP4, MP6, MP 10, MP9, JlaboparopHast
JIP32, MP21, MP23, MP46, padora
JIP14, JIP13, JIP12
5 Tema 2.4 Cratuka | OK 01 (ITP62_OVII.06) Tecr CwMm. HUXKE
u ruapocratuka | OK 02 (ITPG9_OVII.06)
OK 03 (ITP67_OVII.06)
OK 06 (ITP63_OVYII.06)
OK 07 (ITP68_OVYII.06)
OK 09 (ITP61_OVII.06)
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
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6 Paznen 3 OK 01 (ITP62_OVYII.06) Tecr CM. HUXe
Monnekymsapuas | OK 02 (ITP69 OVII.06)
¢u3uka n OK 03 (ITP67_OVYII.06) KontpornpHast padota
tepmoguHamuka | OK 04 (ITP66_OVII.06)
OK 05 (TTP65_OVII.06) IMpaxmideckoe
Tema 3.1 OK 06 (ITP63_OVIIL06) SAHSTIVC
OcHoBbl OK 07 (IIPG8_OVIL06) (IIPAKTHYECKOR
MOJICKYIAPHO- OK 09 (ITP61_OVTII1.06)) 3aJiaHue)
KHHETHYECKOH MP3, MP5, MP15, MP23, JIP26,
TCOpun MP28, MP29, MP31, MP32, JlaboparopHast
MP33, MP34, MP37, MP44, pabota
MP47, MP48, MP54, MP55, MP
56, MP 43, JIP16, JIP27, JIP34,
JIP32
7 Tema 3.2 Ocuossl | OK 01 (ITP62_OVYII.06) Tecr CM. HUXKe
tepmoguHamuku. | OK 02 (ITP69_OVII.06)
TerunoBsie OK 03 (ITP67_OVII.06) Ipakrrmeckoe
MAIIHHBIL. OK 06 (ITP63_OVII.06) 3aHSTHS
OK 09 (ITP61_OVYII.06) (TpaKTHYecKoe
JIP25, MP4, MP6, MP13, MP17, 3aJIaHue)
MP18, MP19, MP20, MP30,
MP35, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12, JIP16,
JIP27
8 Tema 3.3 OK 01 (ITP62_OVYII.06) INpaktrdeckoe CM. HIKE
ArperaTHble OK 02 (ITP69_OVYII.06) 3AHSITHC
COCTOSHHS OK 06 (ITP63_OVII.06) (TIpaKTHHIecKoe
BEIIIECTBA. JIP25, MP4, MP6, MP13, MP17, 3a71aHKC)
®dazoBbie MP18, MP19, MP20, JIP32,
MEPEXO0IbI MP21, MP23, MP46, JIP14, JlaGoparopHast
JIP13, JIP12, JIP16 pabora
9 Paznen 4 OK 01 (ITP62_OVYII.06) Tecr CM. HIDKE
Onexrpogunamuk | OK 02 (ITP69_OVII.06)
a OK 03 (ITP67_OVYII.06) Ipakmreckoe
Tema 4.1 OK 06 (ITP63_OVII.06) 3AHSITHC
Onekrpocratuka | OK 07 (ITP68_OVII.06) (TpaxTHyeckoe
JIP25, MP4, MP6, MP13, MP17, 3aJIaHue)
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP27, JIP28, JIP31
10 Tema 4.2 OK 01 (ITP62_OVII.06) Ipaxmiueckoe CwM. HIIKE
TTocTostHABIN OK 02 (ITP69 OVII.06) 3aHSTHE
JNEKTPUIECKUM OK 03 (ITP67_OVYII.06) (mpaxTIeckoe
TOK. OK 06 (ITP63_OVII.06) 3aJlaHue)
OK 07 (ITP68_OVII.06)
JIP25, MP4, MP6, MP13, MP17, JlaGoparopHast
MP18, MP19, MP20, JIPS, JIP6, pabora

JIP32, MP21, MP23, MP29,
MP30, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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OK 01 (ITP62_OVYII.06) Tecr CwM. HIKE
11 OK 02 (TTP69_OVII.06)
OK 03 (ITP67_OVYII.06) JlaboparopHast
OK 06 (ITP63_OVII.06) pabora
3ne£i$qt2mﬁ OK 07 (TTP68_OVTL06)
TOK B pA3THIHBIX JIP25, MP4, MP6, MP13, MP17,
eponax MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP29,
MP30, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
12 Tema 4.4 OK 01 (ITP62_OVII.06) Tect CM. HUXKe
Maruutnoe monre | OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) Ipaxmideckoe
OK 06 (ITP63_OVII.06) 3AHSITHC
OK 07 (ITP68_OVTII.06) (TpaxTIHecKoe
JIP25, MP4, MP6, MP13, MP17, Sa7IaHE)
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
13 Tema 4.5 OK 01 (ITP62_OVYII.06) Tecr CM. HIDKe
OnexrpomarantHa | OK 02 (ITP69 OVYII.06)
ST AHAYKLINS OK 03 (ITP67_OVYII.06) Ipaktreckoe
OK 06 (ITP63_OVII.06) 3AHSITHC
OK 07 (ITP68_OVII.06) (TpaxTIHecKoe
JIP25, MP4, MP6, MP13, MP17, 3aJ1aHue)
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
14 Paznmen 5 OK 01 (ITP62_OVYII.06) Tect CwMm. HIDKe
Konebauus u OK 02 (HP69_OYHO6)
BOJIHEL OK 03 (TTP67_OVII.06) KoHtpornsHast padota
Tema 5.1 OK 06 (ITP63_OVII.06)
OK 07 (TTP68_OVTII.06) Tpaxtudeckoe
Mexanuueckue | jpys \pa, MP6, MP13, MP17, JansTTHE
Konebanus M |MP18, MP19, MP20, JIP5, JIP6, |  (mpaxmideckoe
BOJIHBI JIP32, MP21, MP23, MP44, 3a/IAHKE)
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP16, JIP27, JIP2S, JlaboparopHast
JIP31 pabora
15 Tema 5.2 OK 01 (ITP62_OVII.06) [paxTideckoe CwMm. HIDKE
Onexkrpomarauta | OK 02 (ITP69_OVYII.06) 3AHSTHC
pie konebanuss 1 | OK 03 (ITP67_OVIL.06) (mpaxTIeckoe
BOJTHBI OK 06 (ITP63_OVII.06) 3aJ1aHue)
OK 07 (ITP68_OVII.06)
JIP25, MP4, MP6, MP13, MP17, Tecr

MP18, MP19, MP20, JIPS, JIP6,
JIP27, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP16, JIP27,
JIP28, JIP31
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Tema 5.3
Ornrnka

OK 01 (IIP62_OVYIL06)

OK 02 (ITP69_OVTL.06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVYIL06)

OK 07 (ITP68_OVIL.06)

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

Tecr

KontpornpHast padota

CM. HIKe

17

Pazgen 6. OcHOBEI
CHeraIbHON
TEOPHH
OTHOCHTEJIBHOCTH.

Tema 6.1
OCHOBBI
crenajJbHON
TEOPUH
OTHOCHUTEIBHOCTH.

OK 01 (ITP62_OVI1.06)
OK 02 (ITP69_OVIL.06)

OK 03 (IIP67_OVIL.06)

OK 06 (ITP63_OVIL06)

OK 07 (ITP68_OVTL06)

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

Tect

CM. HIXKe

18

Paznen 7
KBanTosas
¢dusmnka

Tema 7.1
KopnyckynspHo-
BOJIHOBOH
Iyaliu3M.

OK 01 (ITP62_OVIL.06)
OK 02 (ITP69_OVTL.06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (ITP68_OVIL06)

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

Ipaxmueckoe
3aHTHE
(TpakTIdecKoe
3a71aHKC)

CM. HIKE

19

Tema 7.2
Crpoenue aroma

OK 01 (ITP62_OVII.06)

OK 02 (ITP69_OVTI.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (ITP68_OVTL.06)

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

Tecr

[paxmiueckoe
3aHATHE
(TpaxTryeckoe
3a71aHKC)

CM. HIXKE

20

Tema 7.3
AToMHOE SO

OK 01 (ITP62_OVIL.06)
OK 02 (ITP69 OVTL.06)
OK 03 (ITP67_OVTL06)
OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVIL.06)

JIP25, MP4, MP6, MP13, MP17
MP18, MP19, MP20, JIPS, JIP6
MP44
MP38, MP39, MP46, JIP14, JIP13

JIP32, MP21, MP23,

JIP12, JIP16, JIP27, JIP28, JIP31

Tect

CM. HIKE
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21 Paznen 8. OK 01 (ITP62_OVYII.06) Tecr CM. HUXe
OJIEMEHTBI OK 02 (ITP69 OVII.06)
ACTPOHOMUM H OK 03 (ITP67_OVYII.06)
acTpo(U3UKH. OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVYTII.06)
Tema 8.1 OK 0.9 (ITP61_OVIL.06)
OneMeHThI JIP3, JIP7, JIP8, JIP9, JIP16,
a4CTpOHOMHUH 1 JIP27, MP1, MP3, MP15, MP12,
aCTpO(H3UKH. MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MPS§,
MP10

Kpurtepuu onieHKH NpakKTHYeCKOr0 3aJaHUS:

«5» (OTIAMYHO): BBICTABISICTCS CTYISHTY, €CIIM pacdyeTHas W rpaduveckas 4aCTH BBITIOJHEHBI B
MOJIHOM 00beMe, pelieHre opopMIIEHO ¢ COOJIIOJICHUEM YCTAHOBJIEHHBIX MPAaBUJI; CTYACHT CBOOOJHO
BJIQJICET TCOPETHUSCKUM MaTepHUajaoM, 0€30MUO0IHO TPUMEHSIET €ro IPU PEIICHUH 3a/1a4.

«4» (XOpomIo): BBICTaBISIETCS CTYAEHTY, €CIU TMPU BBIIOJIHEHUU 3a/laHUs JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH, perieHne o(GOpMIICHO C COOJIFOJICHHEM YCTAHOBICHHBIX IMPABHII; CTYICHT
CcBOOO/IHO BJIaJIe€T TEOPETUUYECKUM MATepUAIOM, 0€30IIMO0YHO IPUMEHSIET ero MpHU PEeLIeHUH 3a/1a4;

«3» (YIOBJICTBOPHUTEIHHO): BBICTABIISETCS CTYACHTY, €CJIH 33JaHUC BBIMIOJIHEHO C «TPYOBIMI))
omuOKamu, perienne opopmiIeHo 6e3 coOI0IeHUs] YCTaHOBIEHHBIX TPABUI ;

«2» (HCYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIIM paboTa HE BBITIOJHEHA.

Kpurepun oneHku J1a00paTOPHOTro 3aHATHS:

«5» (OTIIMYHO): BBHITIOJHEHBI BCE 3a/laHus J1ab0paTOpHON padOTHI, CTYACHT YETKO M 0e3 OO0k
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpomIo): BBHIMOJTHEHBI BCE 3aJaHus JaOOPAaTOpPHON padOThI; CTYACHT OTBETHJ HAa BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YHIOBJIETBOPUTEILHO): BBIMOJHEHBI BCE 3a7aHusi JabopaToOpHOl palbOThl C 3aMEUaHUSIMU;
CTYJIEHT OTBETHUJI Ha BCE KOHTPOJbHBIE BOMPOCHI C 3aMEUYAHHSIMHU.

«2» (HEe 3a4TEeHO): CTYJCHT HE BBITIOJHUJ WJIU BBIMOTHII HEMPABUIHHO 3aJaHus JIa00paTOPHOM
paboThI; CTYAEHT OTBETHJI Ha KOHTPOJbHBIE BOMPOCH! C OMIMOKAMH HJIM HE OTBETHJI Ha KOHTPOIbHBIC
BOITIPOCHI.

Kpurepun oneHKH TeCTHPOBAHMSA:

3a npaBWIHHO BBHITTOJTHEHHOE JIEHCTBUE, 3a/IaHUE BHICTABIISCTCA MOJIOKUTEIbHAS OlleHKa — 1 6as.

3a HempaBUIBLHO BBIMOJIHEHHOE ACWCTBHE, 3a/JlaHUE BBICTABISIETCS OTpHIaTenbHas oreHka — 0
0asioB.

J111s o1ieHKu 00pa30BaTeIbHBIX TOCTHKEHUH 00yJalonmxcs MPUMEHsIeTCs YHUBEpcaabHasl IIKama.

IIporeHT pe3ybTaTUBHOCTH (TPAaBUIIBHBIX KauecTBeHHast O1IeHKa YPOBHSI TOITOTOBKH
OTBETOB) 6au1 (oTMeTKa) BepOAJIbHBIN aHAJIOT
90 +100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YIIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO

Kpurtepun onieHKH KOHTPOJILHOMH padoThI:

«5» (OTJIIMYHO): 3acCily’)KMBaeT CTYACHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATHYECKOe U
riy0okoe 3HaHuEe Y4eOHO-NPOrpaMMHOI0 MaTepHuajia, yMEHHEe CBOOOJHO BBINOJHATh 3a/JaHMs,
MIPEAYCMOTPEHHBIE TPOTPAMMO.

«4» (XOpoI110): BBICTABIISIETCA CTYJEHTaM, IOKa3aBLUIMM CHCTEMATHYECKUM XapakTep 3HAHHUU IO
TeME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY TIOIOJIHEHUI0O M OOHOBJIEHHIO B XOJI€ JajibHeliei
y4eOHOI paboThl U MPO(eCcCHOHANBHON AEATENbHOCTH, JONYCTHBIIUM HE3HAYUTEIbHBIC OLIMOKH MPH
BBITIOJTHCHUH Pa0OTHI.
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«3» (yIOBIETBOPHUTENILHO): BBICTABJISETCS CTYJIEHTaM, JOMYCTUBILIKUM MOTPEUTHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCH! M MPU BHIMOJHEHUH MPAKTUYECKOW YaCTH, HO O0JIaJalonIuM HEOOXOAUMBIMU
3HAHUSAMH JUIS UX YCTPaHEHUs 0] PYKOBOJICTBOM IIPENOAABATES.

«2» (HE 3a4TEHO): BBICTABJISECTCS CTYACHTY, OOHApYXHUBIIEMY MpPOOENbl B 3HAHHUSIX OCHOBHOIO
y4e0HO-TIPOrPAMMHOTO MaTepHalia, JONMyCTUBIIEMY MPHHIMIIHAIbHBIC OIMMOKA B BBITOJHEHUU
MIPEelyCMOTPEHHBIX TPOrPaMMOil 3a1aHUH.

5.2 IIpome:kyTOoUHAs aTTeCcTALUS

[IpoMexxyTouHass arTecTals OOYYAIONIMXCS OCYIIECTBISICTCS I10 3aBEPIICHHH H3YYCHHS
yaeOHoro npeamera «Du3nKay U M03BOJISET ONMPEACTUTh KAYeCTBO M YPOBEHb €€ OCBOCHHS.

dopma MPOMEKYTOYHON aTTeCTalluuU 1o peaMeTy «Du3uka» — 3a4eT ¢ OLCHKOM

Pe3yabTarsl 00yyeHust

OueHo4YHbIE CpeCTBA
JIJIs1 IPOMEKYTOYHOI aTTecTalun

3ader ¢ OLEHKOM

OK 01, OK 02, OK 03, OK 06, OK
07, OK 09

Tect
1.  Ecmm AS — nepemerieHune Tena 3a CKOJIbKO YTOTHBIA MBI

HMHTEpBal BpeMeHH A i, TO Kakas BEJIMYMHA ONPEIEISIETCS] OTHOLIEHUEM
AS/At.

a) MyTb;

0) mepeMenieHue;

B) CKOPOCTh PAaBHOMEPHOTO ABUKCHHUS;
T) YCKOpeHHe

2.  YcTaHOBUTE COOTBETCTBHE CHMBOJIOB 0003HAUCHHS (PU3MUECKUX
BEJIMYHH.

1) ammuntyna; a) ¢;

2) nukiauveckas yacrora; 0) F;

3) daza; B) L;

4) nepuog; r) C;

5) CKOpPOCTB; n) A;

6) cuina; e)v;

7) UHYKTUBHOCTb; x) O,

8) eMKOCTh 3) T
3. Hanm Ttemom coBepmieHa pabota A BHENIHUMH CHJIAMH U TEIy

MEPEeaHO KOJIMYECTBO TEIUIOTHL. UeMy paBHO HM3MEHEHHE BHYTPEHHEU
sneprumn AU temna?

A) AU=A;

b) AU =A-Q;

B) AU =Q;

I AU = Q-A.

M) AU = A+Q;

4, Ha mnpoBojgHMK, HaxXoJAIIMWCS B MAarHUTHOM IIOJ€, JIEUCTBYET
cuia....

A) Jlopenna; b) Amnepa; B) I'epua; I') [xoymns.

5. 3aKoHYHTE MPEAIIOKCHIE.

ConpoTHBIIEHNE TTIPOBOHUKA 3aBUCHT OT...

A)  Temmeparypsl;

b) momepeuHoro ceuenus;

B) wmarepuaina;

I JUIAHEI,

J)  Bcex mepeunclIeHHBIX TapaMeTPOB.
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6. Kaxoe 3HaueHne Temneparypsbl, BEIpaXK€HHOH B rpaaycax Llenscus,
cootBercTByeT 50 K?

7. A)323°C; B) 223°C; B) 50°C; )-50°c;  J)-
223°C.

8. B xakux eguHUIIAX H3MEPSIOT dJIEKTPUISCKOE HAIPSHKEHUE:

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

9. YopsagoueHHBIM IBIKEHUEM, KaKIUX YaCTHI] CO31aeTCs
AIEKTPUYCCKHUH TOK B MeTalIax?

A) TONOXUTEIHHBIX HOHOB;

b)  orpumarenbHBIX HOHOB;

B) snextpoHOB;

') TONOXUTENBHBIX M OTPUIIATCIHHBIX HOHOB U 3JICKTPOHOB;

J)  TOJIOKUTENBHBIX U OTPUIATESIBLHBIX HOHOB.

10. Kako#t mpomecc OOBICHICTCS SABICHUEM DJICKTPOMAaTrHUTHOM

UHIYKITAU?

A) B3auMoOJEWCTBHE JABYX INPOBOJHUKOB C TOKOM; b) BO3HHKHOBEHHE
UIEKTPUUECKOTO TOKA B 3aMKHYTOM KaTyIIKe IIPH U3MEHEHUH CHJIBI TOKa
B JpYrOM KaTyLIKe, HAXOALIECHCS PsIOM C HEW;

B) oTKk1OHEHNE MarHUTHOM CTPENKH BOIU3U MPOBOIHUKA C TOKOM;

I') BO3HUKHOBEHHE CHIIBI, IEHCTBYIOIIECH HA ABIKYIYIOCS 3apsHKEHHYIO
YacTUIly B MAlHUTHOM IIOJIE.

IIpakTuueckoe 3agaHue
1. Kakyro cKopocTh UMEIOT TOUKH 000/1a KoJieca MOTOLIMKIA paguycom 40
CM, €CJTH OHH JIBUXKYTCS C yCKOpeHueM 1 m/c??
2.B mepBuuHOM 00MOTKE MOBHIIMIAIOIIETO TpaHchopmaropa 80 BUTKOB, a
Bo BropmuHO# 1280. HanpspkeHne Ha KOHIAxX mepBHYHONH 0OMOTKH 120
B, a BenmumHa Toka BO BTOpuMuHOW oOMoTke 0,25 A. Omnpenenute
MOJIE3HYI0 MOIIHOCTE TpaHcopmarTopa.
3.Kak »skcmepuMeHTalIbHO OIpEeNeNuTh MOAYJb YIPYTOCTH TBEPAOTO
Tena.

Kpurepun oneHkn 3a4eTa ¢ OLEHKOI U IK3aMeHa

—  «OTIn4HO» - TEOPETHUECKOE COJEp’KaHHe Kypca OCBOCHO MOJIHOCTHIO, Oe3 MpoOenos,
yMeHHs cOPMUPOBAHBI, BCE MPEyCMOTPEHHbIE MPOrpaMMoOi yueOHbIE 3a1aHUSI BBIITOJIHEHBI, KAY€CTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopouoy» - TEOPETUYECKOE COAEPKaHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOenos,
HEKOTOpble yMeHHsI C(HOPMHPOBAHBI HEIOCTaTOYHO, BCE IPEIyCMOTPEHHBIE MPOrpamMMoil yueOHbIe
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BHIMIOJIHEHBI C OIIMOKaMH.

—  «YIOBJIETBOPHUTEIBHO» - TEOPETHUYECKOE COAECpPKAHUE Kypca OCBOEHO YacCTHYHO, HO
mpoOesibl He HOCAT CYIIECTBEHHOI'O XapakTepa, HE0OXoauWMble yMeHHs paboThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoi o0ydeHHs
y4eOHBIX 3aJJaHHI BBHITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHUi COJEpKaT OIIMOKH.

—  «HeynoBnerBopuTenbHO» - TEOPETHUYECKOE COAEpKAHME Kypca HE OCBOCHO,
HeoOXoIuMbIe yMeHHs He c(OpMHpOBaHBI, BBINOJIHEHHbIE Yy4eOHbIEe 3aJaHMs cojAepxkKaTr TpyObie
OLIHOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT YU

Ne Hazpanwne Henp ucnonp30BaHus [Inanupyemslit Ornrcanne mopsaKa
/o obpasoBareabHOI o0pa3oBaTe’IbHOM pe3yabTar WCTIONIb30BaHUSA (aJrOpUTM
TEXHOJIOTUH (C TEXHOJIOTUU HCTIONB30BAHHS MIPUMEHEHUS]) TEXHOJIOTHH B
yKa3aHHEM aBTOpa) oOpa3oBarenpHON MPaKTHYECKON }
TEXHOJIOTUH npoeccuoHaIbHON
JEATEIBHOCTH
1 | Texnonorus Pasputne mpicautens | BosMoxHOCTH IIpuém «ucepr»
KPUTHYECKOT'O HBIX HaBBIKOB y4Yallli | IMYHOCTHOI'O  pocTa
MBIIIICHUS XCs1, HeOOXOIUMBIX H | 0OydJaromierocs, Ilpuem ocymecTBiseTCs B
€ TOJbKO B ydyeOe, HO | pa3BUTHS ero | HECKOJIbKO 3TallOB.
¥ B 00bIYHON u3HM | mHauBuayaneHocTn; |l ortam:  Ilpemmaraercs
(yMeHHE TIPUHUMATH | IOBBIIICHHE CHUCTCMa MapKUPOBKHA
B3BELICHHBIE sddexTuBHOCTH TEKCTa, 4TOOBI
pemenus, 3aHATHETh | BOCIPUATHUS noApas3aciuTb
c nHpopmaIueH, | THpopMaIHH; 3aKITHOYCHHYIO B HEM
aHaJIM3UPOBaATh NOBBILICHUE MH()OPMALKIO  CJIELYIOLIUM
pasMuHBIE CTOPOHBI | MHTEpeca, Kak K | 0Opasom:
SBIICHUH [Ip.), T. €. | U3ydyaeMoMy \% «rajiouKoi»
pa3BuUTHE Marepually, Tak u K | [IOMCYaeTCiA TO, HYTO YiKC
CIIOCOOHOCTH K | caMOMy rnporueccy | A3BECTHO yHallUMCA,
caM000pa3oBaHUIO. oOydeHusi;  yMeHHE - 3HaKOM «MHHYC»
KPUTHYECKH IIOMEYaeTCst TO, 4TO
MBICJIUTb. MPOTUBOPEYUT 1504
MPEICTABIICHUIO;
+ 3HAKOM IUTFOC
IIOMEYaeTCst TO, 4TO
SIBIIETCSA JUIst HUX
WHTEPECHBIM "u
HEOXKHIAHHBIM,;
? «BOTIPOCUTEIHHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HUKIIO
JKeJIaHue y3HaTh OOJIbIIIe.

I »ram: 4mrTasg  TEKcT,
y4arnuecs IMOMEYAr0T
COOTBETCTBYIOIIUM 3HAYKOM
Ha MOJIAX OTJIENIbHbBIE
a03a1pl ¥ MPEIITI0KEHHUSL.

111 JTal: VYuamumcs
npejjiaraeTcs
CHCTEMATU3UPOBATh

MH(POPMAITUIO, PACIIOIOKHUB
ee B COOTBETCTBHHM  CO
CBOMMH  IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 oram: [locnemoBarenpHOE
o0cyxaeHne KaKIon rpadsl
TaOJIALB.

[Tpuem CIoco0CTBYET
Pa3BUTUIO AHAJIUTHYCCKOI'O
MBIIUICHAS TIPU  HM3YYCHHH
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HOBOT'O MaTepuana,
SIBIISICTCS CpeJICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

[Tpuém «Knacrep»

D10 cnocod Tpadudeckoi

OpraHuzalii  Marepuana,
TTO3BOJISFOIH cenath
HaTJSTHBIMA TE
MBICITUTENILHBIE  MTPOIIECCHI,

KOTOpBIE MPOUCXOAST MpH
MOTPY>KEHUU B Ty WJIM HHYIO
temy. Knacrep sBusercs
OTpa)KEHUEM  HEJIIMHEHNHOU
(hopMeI MBIIIICHUS.
ITocnenoBaTenbHOCTD
JIEHCTBHI:

1. TlocepenuHe 4YHCTOrO
mucta  (KITacCHOW — JTOCKH)
HamucaTh KIIOYEBOE CIIOBO
WIM TPeUIoKEeHNEe, KOTOpoe
SBIIIETCSL «CepALeM» HIEH,
TEMBI.

2. Bokpyr  «HakugaTh»
CJI0Ba WIM TPENIOKEHHUS,
BBIp@KaloIIne uueH, (HaKThl,
0o0pa3pl, MOIXOASALIME IS
naHHoW  TeMbl. (Mogenu
YCTPOMCTB ¥ IPUOOPOB)

[IpoGiiemMHoe 0OydeHue
(T.A.WnpuHa)

l. npobaeMHoe
U3II0KEHUE,;

2. YaCTUYHO —
TIOUCKOBAsI
JeSITeIIbHOCTB;

3. camocrosTenbHas
UCCIIeIOBATENbCKAS
JIeSITeTbHOCTb.

[IpuBrieysb cTyIeHTOB

K AKTUBHOM
MBICTUTEIbHON
JIEATCILHOCTH, K
pELlIeHUI0  Pa3Horo
poaa 3ajay, KOTOpble
HETMOCPE/ICTBEHHO
CBSI3aHEI C
coJiepKaHuEM

y4eGHOro MaTepuana.

CamMoCTOSTEILHBIN
(¢ TIOMOIIBIO
YUUTEIS) aHaJIu3
MTPOOIIEMHBIX
CUTYalIUH, U Hux
pelieHus
MTOCPEICTBOM
BBIJIBHKEHUS
MPEJJI0KEHUH,
TUIIOTE3, X
000CHOBaHUS U
JI0Ka3aTeIbCTBa, a
TaKxke MIpOBEpKa
MPaBUIILHOCTH
peuieHusl.

YacTUYHO-TTONCKOBBIN
METO]] O0yUYCHHS:

e co3gaHWe MPOOIEMHOM
CUTYalluu MU 0OBSICHECHUU
HOBOTO Mmarepuana
(BompocCH!, 3ajaya,
9KCIIEpUMEHTATEHOE
3aJjaHue TMPH 3aKPETUICHHU
y4e0HOro MaTepuraa)

® KOJUICKTHBHOE

00CyXIeHHE BO3MOYKHBIX
HOAXONOB K  PELICHUIO
IPOOJIEMHOM CUTyaIuu

(Ypok cucTemaruzaluud |
00001IeHHsT 3HAHUH).
Metoa npoOieMHOro
U3JI0KCHUS
L BBIIBUT'alOTCA
THUITOTE3bI 10 TEME,
OoTBEpras OIHHU u
apryMeHTupys BBIOOD
JApYyTrux, BbICTpAaBaHUC
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JIOTUKHU paccyXIeHuH,
aHamn3 MOCTaBJICHHBIX
pobaeM (M3ydeHue HOBOM
TEMBI, TIOCTAHOBKA TEMbI H
1eJei ypoka)

KonrekcTHOE
oOydeHue
(A.A.BepOurikwii)

Oo0ecrieuenue
JIMYHOCTHOTO
BKIIFOUCHUS CTY/ICHTA
B y4eOHYIO
NEITENBHOCTD

VYmeHue
AHAJIN3UPOBATDH
MPOOJIEMBI, UCKATh
aJIeKBaTHBIE CIIOCOOBI
WX pelieHusl,
MMO3HAHKE CIOXKHYIO,
MHOTOTPaHHYO
CTPYKTYPY CBOEH
Oymynien
pohecCUOHATBHON
JIeSITeTIbHOCTH

Keiic — meTon
(HEe3aBepIICHHBIN METO)

CTYZCHTaM Oyner
MpEeJIOKEHa JIMIIb  YacTh
nHpopMaIuy, BCIO
ocTalbHyl0 HH(pOpPMALUIO -
CTY/JICHTBI MOTYT
MTOYEPITHYTh o0 3
JINYHOTO OIbITa, JIU00 U3

JIPYTHX HUCTOYHHKOB
nHpopMaIuu - I-net,
CIpaBoYHas  JIMTEPATYpa,
KYpHAJIBI, CICIMAITUCTHI,

oOnajgamoue  OIBITOM B
pelIeHNH JaHHBIX HpoliIeM
u T.gI. (OpU TPOBEACHUU
J1a00PaTOPHBIX pabor,
pelIeHre KayeCTBEHHbIX U
pacyeTHBIX 3a/1a4)

Jemosas urpa

3TO  METOJ  IPYMIIOBOTO
o0yueHus COBMECTHOM
JeATeIbHOCTH B IIpolecce
pemieHus OOWMX 3axady B
YCIIOBHUSIX MaKCHUMaJIbHO
BO3MOXKHOTO TPUOIHKEHUS
K pealbHbIM TpOOIEMHBIM

CUTYaIUsIM (pm
3aKpeIyIeHnd  H3YyYEHHOTO
Mmarepuana,

CcuCTeMaTru3anuun 3HaHPII>i,
MPAKTHUYCCKUC 33.H$ITI/I$I) .

Kourekcrusle 3amaun
(npakTuko-
OpPUEHTHPOBAHHEIC)

3a71a4u, BCTPEYAOTCs B TON
158005 WMHOMI peanbHOU
cutyaiu. WX  KOHTEKCT
obecrieunBaeT yCIOBHS JUIS
NPUMEHEHUS W Pa3BUTHUSA
3HAHUM  NpU  pelleHUuu
mpo0JieM, BO3HUKAKOIIUX B
peanbHOU KU3HU
(mpakTHIeCcKue 3aHATHS,
nabopaTopHbIe pabOTHI, dTall
3aKpeIUIEHUs] 3HaHWU Ha
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ypoKe).

Mos3roBoii wrypm

Nzyuenue HOBOT'O
MaTepuaa
3nopoBbecOeperaromas | ObecneueHue Cobmnronenue Kontponb ocBerieHus Bo
TEXHOJIOTHSI CaHHUTapHO- ONTUMAIILHOTO BpEMsI 3aHSTUS
(H.K.CmupHOB) TUTHEHUYECKOTO BO3/IYIIHO-TEIUIOBOrO | /lnHaMuueckas naysa
COCTOSIHUS YUeOHOTO | peskuma B ®Ou3KyIbTMUHYTKA B
TOMEIICHUS ayJIUTOPHH. cepenune 3anstus (1-2
(ocBemeHue, [TozuTnBHAS MUH).
NPOBETPUBAHUE, MICUXOJIOTHYECKast
TEeMIIEpaTypHBINA atMocdepa.
pEeXKUM) [Tognep:xanue
OMouMoHaNbHas pabotocmnocoOHOCTH
paspsiaka Ha 3aHITHH.
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