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1 OBIIIASI  XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI YYEBHOM
JAUCHUIVIMHBI «®PU3UKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas nporpamma yueOHON AuCHUIUIMHBI «DHU3UKa» ABISETCA YAaCThIO MPOrPaMMbl MOATOTOBKU
CIELUANINUCTOB cpeaHero 3BeHa 1o crnenuanbHoctd  09.02.07 MHpOpManuoHHBIE CHCTEMBI U
nporpaMMmupoBanue. Pabodas nporpamma coctaBiieHa JUisl O4HOM (hopMbl 00yUueHHMsL.

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

VYyeOnass mucnumuinHa  «®dusuka» oTHOcUTCA K 0O0IIe00pa30BaTEIbHOMY IIMKIY MPOrPaMMBbI
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 HAMPABJIEHO Ha JOCTUKEHUE CIICAYIOIINX IeJIeH:

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

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHUE HCCIEAOBATEIBCKOTO
OTHOIICHUS K OKPYXAIOIIUM 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;

¢ hopmupoBaHUEe TPEICTABICHUA O POJM (DU3UKK ISl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHH;

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

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YUEBHOM JJUCIHUIIJIAHBI

OcBoeHue COJACPpKaHUA yqe6H0171 JAUCIHUITIINHBI «Du3nKa» oOecnieuynBaeT JOCTHIKCHHUC
O6y‘-IaIOHII/IMI/IC$I CICAYIOUX PE3YIbTATOB!:



OO0mue u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaThbl 00y4eHHS

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 Bsibupath cnocoObl | JImiHocTHBIC  pesynbTaTsl  OCBoeHHMs —y4eOHo# mucumiummbsl | [TPO1. chOpMUPOBAHHOCTH MPEACTABICHHA O POJIH U
peLICHMS 3ajay | OTP@KAIOT  TOTOBHOCTb M CHOCOGHOCTh  OOYHAIOMMXCH | \jocte (DU3HKH M ACTPOHOMHH B COBPEMEHHOI HAYYHOI

npodecCHOHATLHON JesATeNbHOCTH
OPUMEHUTEIBHO K  Pa3IUYHBIM
KOHTEKCTaM

PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XHU3HEHHOTO
OTIBITA U OIIBITA AESATEIBHOCTH B MPOIIECCE Peali3alliid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIbHOH JEATEIbHOCTH, B TOM YHUCJIE B
JacTH:

TPYZOBOI'O BOCIIUTAHUA:

JIP25. ummepec K pasiuuHubiM chepam  npogeccuoHanbHou
OesamenbHOCIU, YMeHUe CO8epulams OCO3HAHKbILL 8b100p 6YOyuell
npogeccuu u peanu3o8uiéams cobCmeentble HCUsHeHHble NAAHbL,

MeranpeaMeTHble pe3yibTaThl OCBOCHHUSI Y4EOHOW IUCHMILIMHBI
OTpaXaroT:

8.1. Ognanenue YHHUBEpCATbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

a) 0a30BBIC JIOTMUECKUE JICHCTBHS:

MPI. camocmoamenvuo Gopmynuposams u aKmMyaru3upo8ams
npooneMy, paccmampusams ee 6CeCnopoHHe;

MP2. ycmanagiugamv cywecmeenHvlli NPUsHAK UlU OCHOBAHUA
071 cpasHeHus1, Kaaccugurayuu u 0600ujenus,

MP3. onpedensimov yenu OesmenbHOCMU, 3A0A8aMb NAPAMEMpPbL U
Kpumepuu ux 00CmMulCenust;

y4eOHBIMU

MP4.  ewiggramb  3aKOHOMEpHOCMU U NPOMUGOpEHUs 8
paccmampusaemvlx a6j1eHUsX;
MP5. enocumbv KOppekmugvl 6 O0esmenbHOCHb, OYEHUBAMb
coomeemcmeue  pe3yibmamos — yeisim, — OYenueamv  pucku
nocaeocmeuii 0esmenbHOCmu,
MP6. passueamv  KpeamusHoe MblUIeHUE NPU  peueHuu

JHCUBHEHHBIX NPODIEM;

0) 6a30BbBIC HUCCIICIOBATEIILCKHE JACHCTBUS:

MP7. enademv  HABLIKAMU  YUEDHO-UCCAEO0BAMENbCKOU U
NPOEeKMHOU 0eamMeNbHOCMU, HABLIKAMU PA3peweHus nPooiIem,;
MPI2. 8bIAGIAMY NPUYUHHO-CIeOCMBEHHbLE c6s3uU u
AKMyanu3uposams 3a0ayy, 6vl08uUeamy 2unomesy ee peuleHus,
Haxooumsy apzymenmoi ona dokazamenbCmea ceoux
ymeepacoeHul, 3a0a8ams NApamempbl u KpUmepuu peuleHus;
MPI13. ananusuposamev nomyuennvle 8 X00€ peuleHus 3a0aiu

KapTUHE MHPa, O CUCTEMOOOpasyromiei poin GU3MKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKIAJE POCCUMCKHUX H
3apyOeXKHBIX y4YEHBIX-(U3UKOB B pa3BUTUE HAYKHU;
MOHUMaHNEe (HU3MYECKON CYIIHOCTH HaOII0JaeMBbIX
SBIIGHUA MHKpPOMHpa, MaKpOMHpa M Meramupa;
NOHMMAHHUE PpOJIM AaCTPOHOMHH B TIPAKTHYECKOU
NEeSTeNIbHOCTH YelOBeKa M JalbHEWIeM Hay4YHO-
TEXHHYECKOM  Pa3BUTUH,  POIHU (11716170:97 S
dbopMupoBaHuM  Kpyrosopa U  (QPYHKIHOHAIBHOMN
IPaMOTHOCTH YEJIOBEKa JUIS PEIICHHS MPAKTUICCKHIX
3azay;

[TP62. cdopMHpPOBAaHHOCT, YMEHHH pacro3HaBaTh
¢usnueckue sBreHus: (IPOIECChl) U OOBACHATh UX HA
OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJTMHEHHOE JBUKECHHE,
CBOOOJHOE TaJICHUE TeJl, JBMKCHUE TI0 OKPYXKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tel, KosebaTenbHOe
JIBUKCHHE, pe30HaHC, BOJIHOBOC  JIBIDKEHWUE;
muddy3us, OpOyHOBCKOE  JIBUKEHHE, CTPOEHHE
KUJIKOCTEH M TBEPJABIX Tell, M3MEHEHHE O0beMa Tem
npu HarpeBaHUU (oxJaxxaeHun), TEIIOBOE
paBHOBECHE, HWCIIAPCHHE, KOHJICHCAIIUs, TUIABJICHUE,
KpUCTAJTU3allisl, KUIIEHNE, BIAXHOCTh BO3/lyXa, CBA3b
CpeaHel KNHETUYECKOW SHEPTUH TEIIOBOTO JIBHXKEHUS
MOJIEKYJ ¢ aOCONIOTHOW TeMIiepaTypoi, MOBHIIICHHE
JABJICHUS Ta3a IPH €ro HarpeBaHUM B 3aKPHITOM
cocyjie, CBSA3b MEXKIy MapaMeTpaMu COCTOSHUS Tas3a B
M30MpoIeccax; dSJEKTPU3AIUs Tell, B3aUMOJICUCTBHE
3aps0B, HarpeBaHWe TPOBOJHHUKA C  TOKOM,
B3aUMOJICHICTBUE  MAarHUTOB,  3JEKTPOMAarHUTHas




pesyibmamyl, KPUMUYECKU OYEHUamvb uUx O0OCHOGEPHOCHIb,
NPOSHO3UPOBAMb USMEHEHUE 8 HOBLIX YCNOBUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKMUu4ecKyio 001acmu HCU3HeOesmenIbHOCu,

MPI18. ymemv unmezpuposamev 3HAHUA U3 PASHLIX NPEOMEmHbIX
obaacmeil;

MPI19. ewviosucames Ho8bie uoeu,
nO0X00blL U peuleHUs,

MP20. cmasumv  npobaemvl  u
anbMePHAmueHble peuleHus;

npedﬂaeamb OpucUHajlbHble

3adauyu,  Oonycralowue

UHAYKLNS, IeWCTBUE MAarHUTHOTO MOJISl HA TPOBOJIHUK
C TOKOM M JBIDKYIIUHCS 3apsij, 3JIEKTPOMArHUTHBIE
Kosie0aHus u BOJIHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaKEHHUE, IMPEIOMIICHHUE,
uHTepdepeHys, AUpakus U TOJISpHU3alUsl CBETa,

JMCTIepcusi  CBeTa;  (POTOIIEKTPUUECKUH  IPPEKT,
CBETOBOC JABJICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aroMa  BOJOPOJA,  €CTECTBEHHas U

HCKYCCTBCHHAsI palMOAKTUBHOCTH;

[1P65. yMeHWe YYHTHIBAaTH TPAaHUIBl MPUMEHEHHS
U3yYCHHbIX (U3MYECKUX MoOJeNel: MaTephaibHast
TOYKa, MHEpLUAIbHAsA CHCTEMA OTCYETa, HJICaJIbHBII
ra3; MOJEIHM CTPOEHUs Ia3oB, KUIAKOCTEH U TBEPIBIX
T€J, TOYEYHBIM DJIEKTPUYECKUM 3apsl, sAepHas
MOJIe/Ib aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO s1ipa Ipu
penreHnn HU3NYECKUX 3a1a4;

OK 02 Hcnonw3oBarhb
COBpPEMEHHBIE Cpe/CTBa IIOMCKa,
aHaIM3a " MHTEpIIpETalun
nH(popMaluu U UHPOPMAIIMOHHBIE
TEXHOJIOTUM  JUIsl  BBIIIOJHEHUS
3aja4 npoeccuoHaIbHOM
JESTEIBHOCTH

JIMuHOCTHBIC PE3yJbTaThl OCBOCHHUS yYCOHOW JIUCIHILIHHEI
OTPaXAlT  TOTOBHOCTh H  CIOCOOHOCTh  OOYYAIOIIHMXCS
PYKOBOJCTBOBaTbCS  C(HOPMUPOBAHHONW BHYTPEHHEN IO3MIMEN
JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHMEHTALMMH, MO3UTUBHBIX
BHYTPEHHHUX YyOEXKIEHUH, COOTBETCTBYIONIMX TPaJULHMOHHBIM
LIEHHOCTAM POCCUMCKOTo OOIIECTBA, PACHIMPEHHE SKM3HEHHOIO
ONBITA M OIBITA JAEATEIBHOCTH B IIPOLECCE PEAIU3ALMU OCHOBHBIX
HaHpaBHeHI/IH BOCIIMTATCIbHON JCATCIIBHOCTH, B TOM 4YHUCIIC B
YaCTH:

[IEHHOCTH HAYYHOTO TTO3HAHMUS:

JIP32. chopmuposannocme MUPOBO33PEHUS,
COOMBEMCMBYIOUWE20 COBPEMEHHOMY VYPOBHIO  pA368UMUs
HAyKU U O0OWeCmBeHHOU NpaKMuKy, OCHOBAHHO20 HA
ouanoze Kyimyp, Cnocobcmeyoue2o O0CO3HAHUIO C80e20
Mecma 8 NOAUKYIbMYPHOM Mupe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmelbHOCHmU,
20MOBHOCMb ocyuecmennamo NPOEeKmHYIO u
UCCIe008AMENbCKYI0  0eAMelbHOCMb  UHOUBUOYAIbHO U 8
epynne;

MertanpeaMeTHbIe PE3yibTaThl OCBOCHUS YYEOHON JMCIUIIIMHEI
OTPaXAIOT:

8.1. Ognanenune YHHUBEPCAITbHBIMU
[I03HABATEJIbHBIMU IEHCTBUSIMU:

y4IeOHBIMU

ITP69. chopMupoBaHHOCTH COOCTBEHHOW IMO3UIIUU 10
OTHOILEHUIO K ¢buznueckoit uH(popMaIuuy,
IIOJly4a€MOM M3  pa3HbIX MCTOYHHUKOB, YMEHUH
WCIIOJIb30BaTh LHU(POBbIE TEXHOJOTUU JJIsl TIOHMCKA,
CTPYKTYpUPOBAHHUs, UHTEPIIPETALUN U NIPEACTABICHUS
yueOHOW M Hay4yHO-NONYJSpHOH  MH(pOpMauuu;
pa3BUTHE YMEHUHM KPUTUYECKOTO aHAJIN3a MOTy4aeMON
nHpopmanuu;

[1P66. BmajgeHHe OCHOBHBIMH METOJIAMH HAyYHOTO
MO3HAHUS, HCIOJB3YEMBIMU B (HU3UKE: MPOBOJIUTH
IOpsiMble M KOCBEHHBIE HM3MEpeHHUs  (PU3NUYECKUX
BEJIMYMH, BBIOMpas ONTHUMAaJbHBIN CIIOCOO M3MepeHus
U UCHOJB3YyS  W3BECTHBIE  METOJbl  OLEHKHU
MIOTPEIIHOCTEN U3MEPEHUM, POBOAUTH MCCIEA0BAHUE
3aBUCUMOCTEN du3nuecKux BEJIMYHH c
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUH, OOBACHATH
MOJTyYeHHbIE Pe3yJbTaThl, HCHOJIb3yd (hU3NUYECKHE
TEOpUHU, 3aKOHbl W TIOHSTHS, U JeNaTh BbIBOJBI;
coOmogaTh mpaBuja  0e€30MacHOro  Tpyxa Hpu
MPOBEJICHUU MCCIIEOBAaHUN B paMkKax y4eOHOro




B) pabota c nHpOpPMaIHEH:

MP21. enademv  Hagvikamu  NOAYYeHUs  uUHoOpmMayuu U3
UCMOYHUKO8 PA3HLIX MUN0G, CAMOCMOAMENLHO OCYWeCMEIAMb
NOUCK, — AHaIU3,  CUCMeMamusayulo U  UHMEpnpemayuo
UHGOpMayuYU pa3TUIHBIX U008 U hOpM npedCmasieHus;

MP23.  oyenusams Oocmoseprnocms, MP24. ucnoavzosamo
cpeocmsa UHGOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX TNEXHONO2UT 8
peuieHuy KOZHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHU3AYUOHHBIX
3a0au ¢ cobniodenuem mpedOBAHUIl  IPLOHOMUKY, MEXHUKU
bezonacrnocmu, —2ueuenvl, pecypcocoepedcenus, npasogvlx U
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU HE30NACHOCHIL

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENbCKON
NESITeIbHOCTH  C  HUCIOJNBb30BaHUEM  IU(PPOBBIX
U3MEPUTENIbHBIX ~ YCTPOWCTB U J1abOpaToOpHOTO

obopymoBanust; chOPMHUPOBAHHOCTh MPEICTABICHUIA O
METO/aX TOJNYYCHUsT HAayYHBIX aACTPOHOMHYECKUX
3HAHUIA;

OK 03 [InanupoBaTh U
peann30BbIBATH COOCTBEHHOE
npodecCHOHaIbHOE U JINYHOCTHOE
pa3BHUTHE, TPEANPUHIMATEIBCKYIO

JeSTEIILHOCTD B
npodeCcCuOHAIBHON chepe,
UCTIOJIb30BATh 3HAHUS 1o
MIPaBOBOM u (buHaHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX

JKU3HCHHBIX CUTYyalludX

JInqHOCTHBIE pE3yibTaThl OCBOCHMS y4YeOHOH IMCHIMIUTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOZACTBOBAThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3UIMCH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAalWid, ITO3UTHUBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEecTBa, pacHIMPEHHE >XU3HEHHOTO
OTIBITA U OIBITA JIEATEIBHOCTH B IPOLECCE Pealn3alliil OCHOBHBIX
HaNpaBleHUIl BOCHUTATEIBHOM MESATEIBHOCTH, B TOM 4HCIE B
JacTH:

JYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

JIPI2. cgpopmuposanHocms HPABCMEEHHO20 CO3HAaHU3,
IMUYECKO20 NOBEOCHUSL,
JIP13. cnocobnocms oyenugamv CUMyayuro U  HAPUHUMAND

OCO3HAHHble  peuwleHus,  OPUEHMUPYACL  Ha
HPAGCMEEeHHbLe HOPMbL U YEHHOCTIIL

JIP14. ocosnanue nuuHo20 6K1A0A 8 NOCHMPOEHUe YCMOUUUE020
o6yoyuezo;

TPYAOBOr0 BOCIIUTAHUS:

JIP26. 2omosnocmb u  cnocobHocmv K - 06pazosanuio  u
Camooopaz08aHU0 HA NPOMANCEHUU 6CEll HCUSHIUL
MeramnpeaMeTHbIe pPe3ylIbTaThl OCBOCHUS YYEOHOH IMCUMILIMHBI
OTpPAXKAIOT:

8.1. OgBnanenue YHUBEPCATbHBIMU
M03HaBaTEJbHBIMU JIECTBUAMMU:

0) 6a30BbBIC HUCCIICIOBATEIILCKHE JACHCTBUS:
MPI1. cmasumv u @opmyruposams cobcmeeHHble 3a0auu 6
06paz06amenbHoil OesTMeNbHOCIU U HCUSHEHHBIX CUMYAYUSX,

MOpaAbHO-

y4eOHBIMU

8.3.  OBnasgeHue  YHHUBEPCAIBHBIMH  PETYJIATUBHBIMU
NEUCTBUSIMHU:

a) caMOOpraHU3aIIHs:

MP38. camocmosamenvHo  oCywecmensims — NO3HABAMENLHYIO
()eﬂmeﬂbHOCWlb, 6blA6JIANb npOé]leMbl, cmaeums u

I1P67. copMHUpPOBaHHOCTH YMEHHSI pEIIATh pACUETHHIE
3aladyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJETBIO,
UCTIONB3YS (DU3MYECKHE 3aKOHbI M TPHHIUIGI, Ha
OCHOBE  aHalM3a  YCJOBHsS  3aJauyd  BbIOMpaTh
¢u3MYecKyr0o  MOJeNb,  BBLACTATH  (U3NYECKHE
BEIMYMHBI W (QOpPMYJbl, HEOOXOAMMBIE IS €€
pelieHusi, TNPOBOAUTH  pacyeTbl U OLICHUBATh
pealbHOCTh ~IMOJYYEHHOTO 3HadyeHHs] (PU3NUeCcKOn
BEJINYUHBI; pemiath KaueCTBEHHbIC 3a/1a4u,
BBICTPAaMBasi JOTUYECKH HENPOTUBOPEUUBYIO IEMOUYKY
pacCyXIe€HHl C OMNOpPOM HA H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHHUS;

[1PG4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHaAMH U
TeopusiMu (3akoH BcemupHoro Tsarotenus, I, II u III
3akOHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHWYECKOU

OHCPIrur, 3aKOH COXpAaHCHHUA HMITYJIbCA, TPHUHIUIL
CYNEpIIo3nuun CHIJI, MIPHUHIOMAIT PaBHOIIPAaBHOCTHU
HHCPIUAIIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOCHHUSI BEIECTBA, Ta30BbHIE
3aKOHBI, TEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsijaa, 3akoH KysoHa,
3akoH OMma AJid yyacTka 1enu, 3akoH OMa i moJHOM
AJIEKTPUYECKOM 1enu, 3aKoH J[koyns - JIeHna, 3akoH
3JEKTPOMAarHUTHOW MHIYKUHUH, 3aKOH COXPAHEHMS
SHEPTHH, 3aKOH MPSMOJMHEHHOTO PaclpOCTPaHCHUS
CBETAa, 3aKOH OTPAXEHUsSl CBETA, 3aKOH IMPEIOMJICHUS
CBETa; 3aKOH COXPAHEHUS YHEPIHH, 3aKOH COXpPAaHEHHS




@opmynupoeams  cobcmeeHHble  3a0auu 8 00pPA308aMENbHOU
0esAmenbHOCMU U HCUSHEHHBIX CUMYAYUAX,

MP39. camocmosamenvHo cocmasiams niau peulenus npodiemvl ¢
VUEemOM UMEIOWUXCS Pecypcos8, COOCMBEHHbIX B03MOICHOCHEU U
npeonoumeHrul;

MP44. cnocobcmeosams popmuposaruio u nPoAGIEHUIO WUPOKOU
opyouyuyu @ PAa3HLIX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMb
€801l 00paz08amebHuII U KYAbMYPHbLU YPOGEHD,

0) CAaMOKOHTPOJIB:

MP46. 61a0emv Hasvikamu no3HABAMENbHOU pegheKcuu Kax
OCO3HAHUS COBEPUIAEMBIX OCUCMEULI U MbICTUMENbHBIX NPOYECCOs,
Ux pe3ynbmamos u OCHO8AHUIL,

MP47. ucnonezoeams npuemvl pegrekcuu Ons OYeHKU CUMmyayuu,
8b100pa 8epHOCO peuleHus;

MPA48. ymemv oyenusamv pUcKu U C60€8PEMEHHO NPUHUMAMb
peuenus O UX CHUINCEHUIO;

UMITYJIbCa, 3aKOH COXPAaHEHUs MIEKTPUYECKOTO 3aps/a,
3aKOH COXPAaHEHHs MacCOBOIO 4YMCIA, IIOCTYJIAaThl
bopa, 3akoH paguMOaKTUBHOIO paclajaa); yBEPEHHOE
HCIOJIb30BAHME 33aKOHOB M 3aKOHOMEPHOCTEH IIpU
aHamu3e PU3NUECKUX SBICHUHN U MIPOLIECCOB;

T'paHullbl ITPUMCHUMOCTHU Teopnﬁ, BO3MOXHOCTH HX
IPUMEHEHN NIl OIMCAHHUA ECTECTBEHHOHAYYHBIX
SIBJICHUH U IIPOLIECCOB;

OK 04 Db dexTnBHO
B3aUMOJICHCTBOBATh M PabOTATh B
KOJIJICKTHBE U KOMaH/Ie

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS YYEOHOW JUCHUILTHHBI
OTpaXaroT:

8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
NECUCTBUSIMHU:

0) coBMeCTHAS IeATSIHHOCTD:

MP31. nonumams u UCHOIL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYATLHOU pabombl;

MP32. guloupams memamuxy u MEmoobl COBMECMHBIX OeliCmBUL C
yuemom oOwWuUx UHMEPeco8 U BO3MONCHOCMEN KaANCO020 UNeHd
KOJUIeKIMUeda;

MP33.  npunumamsv  yeiu  COBMECMHOU  OesAmeNbHOCU,
Op2anu30evleams U KOOPOUHUPOBAMb  Oelcmeus no  ee
00CMUIICEHUIO: COCMABIISIMb NIAH OCUCMEUl, pacnpedeisims poJiu
C  yuemom MHEHUNl YUACMHUKOS O00CYyicOamv  pe3yibmantvl
cosmecmuol pabonoi;

MP34. oyenusamv Kawecmeo c60e20 GKIAOA U  KANCOO20
VUACMHUKA KOMAHObL 8 0OWUll pe3yibmam no paspadomaniblm
Kpumepusim;

MP37. ocywecmensms no3umueroe cmpameuieckoe noseoeHue 6
PA3TUYHbIX CUMYAYUSX, NPOSGISMbG MEOPUECmE0 U 8000padicetue,
ObIMb UHUYUAMUBHBIM,

8.3.  OBnasmeHne  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JNEUCTBUSAMU:

T) NpUHSTHE ceOs U APYTUX JIFOICH:

MP54. npunumams cebs, noOHUMASL C8OU HEOOCMAMKU U
docmouncmaa;

MP55. npunumams MOMUGvl U apeymeHmuvl Opyeux aooell npu

IIP610. oBnameHue yMeHUsSMH pabOTaTh B TPYMIE C

BBINIOJIHEHUEM  Pa3jM4YHBIX  COLMAIBHBIX  pOJIEH,
IUIAaHUpOBaTh ~ pabOTy  IpyHNbl,  PalHUOHAIBHO
pacupenenaTb  IeATEIbHOCTb B HECTaHIApTHBIX

CUTyalusiXx, aJICKBATHO OLICHUMBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHHUKOB TpYIIbl B pelIeHHE paccMaTpUBaeMoOn
MPOOJIEMBI;




ananuze pe3yrbmamos 0esmenbHOCmu,
MP56. npusnasamv ceoe npago u npago Opyeux awoeil Ha
owmuobKu;

OK 05 OcymiecTBisiTh YCTHYIO U
MMHUCbMEHHYI0 KOMMYHHUKAIIUIO Ha
roCy/1IapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yueTtom
0COOEHHOCTEH  COLMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTA

JInqHOCTHBIE pE3yibTaThl OCBOCHMS y4YeOHOH IHCHIMILTHHBI
OTpaXalOT  TOTOBHOCTE W  CIOCOOHOCTH  OOyYalOMIHMXCS
PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, MO3UTHBHBIX
BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOUIMX TPAJUIHOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIECTBA, pPAacHIUPEHUE >KU3HEHHOTO
OIIBITa U OIBITA AESATEIHLHOCTH B MPOLECCE Peau3aliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIMTATEIHLHOM JACATCIBbHOCTH, B TOM YHCJIC B
4acTu:

3CTETUYECKOIO BOCIIUTAHUSA:

JIP16. acmemuueckoe omuouwieHue K Mupy, 6KI0UAs ICMEMUKy
ObIma, HAYYHO20 U MEXHUYECKO20 MEopUecmed, cnopma, mpyoad u
00WeCmBeHHbIX OMHOUEHUTL,

MertanpenMeTHble pe3yJIbTaThl OCBOCHHS Y4EOHOW IMCHIUILTHHBI
OTpPaXKaloT:

8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
NECUCTBUSIMHU:

a) obmeHue:

MP26. ocywecmensams KOMMYHUKAYUY 80 8CEX CRHeEPax HCUSHU,
MP28.  6rademv  paziuyHubIMu — cnocobamu  OOweHus  u
83aumooelicmeus;

MP29. apeymenmupo8anHo eecmu OuUanoe, ymemsv CMALUAMb
KOHIUKMHbIE CUmyayuu,

MP30. pa3zsepnymo u 102UYHO U31A2AMb CE80I0 MOYKY 3PEHUs C
UCNOIb308AHUEM A3bIKOBBIX CPEOCE,

[1P63. B1ageHre OCHOBOIIOIATAIOLUIMMH (PU3HUECKUMHU
HOHATHUSAMH W  BEJIMYMHAMH, XapaKTEpU3YIOUIMMHU
¢usnveckue mporecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBMKCHUEM, B3aWMOJICHCTBHEM TeJl, MEXaHUYECKUMHU
KoJeOaHusIMH | BOJIHAMH; AaTOMHO-MOJICKYJIAPHBIM
CTPOGHHEM  BEUIECTBA, TEIJIOBBIMH  IPOIECCAMU;
QJICKTPUYCCKUM u MAarHuTHBIM I10JIAMHU,
ANEKTPUIECKUM TOKOM, ANIEKTPOMArHUTHBIMU
KoneOaHusIMU U BOJIHAMHU, OIITHYCCKUMHU SBJICHUAMU,
KBAaHTOBBIMH  SIBJICHUSIMH, CTPOCHHEM aTomMa |
aTOMHOTO  fA1pa, pPaJUOAKTUBHOCTBIO);  BIIAJCHHE
OCHOBOIIOJIATAIOIIUMH aCTPOHOMHYECKHMHU
IIOHATHUAMU, IIO3BOJIAIOIIIMMHA XapaKTCPU30BaATh
IPOLIECCHI, MPOMCXOSIINE Ha 3BE3Jax, B 3BE3IHBIX
CuCTeMax, B MeKTaJJaKTHIeCKOM cpeac; ABUIKCHHC
HeOeCHBIX TeJl, IBOJTIOLMIO 3Be3/1 U BeeneHHol;

OK 06 IlposBisaTh rpakIaHCKO-

MaTPUOTHYECKYIO MO3UIUIO,
JNEMOHCTPHUPOBATh OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE
TPaAULIMOHHBIX POCCHICKHX

JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM

rapMOHHU3alun

MEXKHAIIMOHAJIBHBIX n
MCIKPCIIUTUO3HBIX OTHOLHeHI/Iﬁ,
IMPHUMCHATH CTaHOapThI

AHTUKOPPYILIHOHHOTO IIOBEACHUS;

JlnqHOCTHBIE pE3yJibTaThl OCBOCHMS y4eOHOH IMCHWIUTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOydaromuxcs
PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3UIMEH
JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTALUI, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJHUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OTIBITA W OIBITA JIEATEIFHOCTH B MPOLIECCE PEANTH3alii OCHOBHBIX
HaNpaBJIeHUIl BOCHUTATEILHOW MESITEIHHOCTH, B TOM YHCJIE B
4acTu:

TPAXKAAHCKOI'0 BOCIIUTAHUA:

JIP1. cghopmuposarrnocms pajicoanckol nosuyuu 00yyanue2ocs

KaK aKmueHo20 U  OMBEMCMEEHHO20 UYleHd  POCCUNICKO2O
obwecmsa;

JIP3. npuHamue MPaouyUOHHbIX HAYUOHANbHYIX,
obujeuenoseueckux — 2yMAHUCMU4eckux U  OeMOKPAMUYEeCKUx

[1PG3. BiageHne OCHOBOMONATAIOUUMH (PU3HUUECKUMU
HNOHATHSIMM U BEIMYMHAMH, XapaKTEePU3YIOLUIMMU
(buzmdecKkre mpoIecch (CBA3aHHBIMHU C MEXaHUUECKUM
JIBIDKEHUEM, B3aHMMOJCHUCTBUEM TeJ, MEXaHHMYECKUMHU
KoJeOaHusIMU U BOJIHAMH; AaTOMHO-MOJICKYJIAPHBIM
CTPOGHHEM  BEIIECTBA, TEIJIOBBIMH  IPOLIECCAMHU;
OJICKTPUICCKUM n MAarHuTHBIM TIOJISIMH,
NEKTPUUECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KoJeOaHusIMU U BOJIHAMH, OIITUYCCKHMU ABJICHHUAMU,
KBAaHTOBBIMH  SIBJIGHUSIMHM, CTPOCHHEM aroMa H
aTOMHOTO  f1pa, pPaJUOAaKTUBHOCTBHIO);  BIIAJICHHE
OCHOBOIIOJararommMmumn ACTPOHOMUYCCKUMU
MOHSTHSAMH, H03BOJISIOIINMH XapaKTepHU30BaTh




yeHHocmell,

JIP5. 2omogHoCcmb  8ecmu  COBMECMHYIO  OesimelbHOCMb 8
UHmMepecax — epadcoOaHcKo2o — obwecmed,  YY4ACmMBosamsv - 8
camoynpasneruy 8 00wWeodpa’0eamenbHOU  OpeaHuzaAuUU U

0emcKO-IOHOUECKUX op2caHu3ayusx,

JIP6. yMmenue 83aUMO0elicm8o8ams c COYUATLHBIMU
UHCIMUMYmamu 8  COOMBEMCmeuy ¢ UX  QYHKyuamu u
HA3HAYeHUeM;

JIP7.  comosHocmb K 2YMAHUMAPHOU U  BOJAOHMEPCKOU
OesmenbHOCmu;

IMAaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmupogarHocmo POCCUTICKOU 2PAACOAHCKOU

UOEHMUYHOCMU, NAMPUOMUIMA, VEANCEHUS K CBOEMY HaApoody,
yyecmea omeemcmeenHocmu neped Poounoil, zopoocmu 3a ceou
Kpatl, ceoto Poouwny, 60l A3bIK U Kyibmypy, npouinoe Uu
Hacmosawjee MHO2OHAYUOHATLHO20 Hapooa Poccuu;

JIPY. yennocmmnoe omuouwieHue K 20Cy0apCmEeHHbIM CUMBOJIAM,
UCMOpU4ecKOMy U NPUPOOHOMY — HACTeOUlo,  NAMAMHUKAM,
mpaduyuam napooos Poccuu, docmudwcenusim Poccuu 6 nayxe,
UcKyccmee, cnopme, mexsHono02uax u mpyoe.

MPOIIECCHI, MPOUCXOJANINE Ha 3BE3/1aX, B 3BE3IIHBIX
CHUCTEMax, B MEXraJaKTUUYeCKOW cpeje; ABUKCHHE
HeOECHBIX TeJI, DBOJIIOLIMIO 3Be3 U BeeneHHoii;

OK 07 ConencTBoBaTh
COXPAHEHUIO OKPYKAIOILIEH Cpebl,
pecypcocOepereHuto, MPUMEHSITh
3HaHUA 00 HM3MCHEHUHM KJIMMAarTa,

MIPUHIUIIBI OepexKIIMBOTO
MPOU3BOJCTBA, b hexTUBHO
JEMCTBOBAaTh B  YPE3BBIYANHBIX
CUTYalUsIX

JIu4HOCTHBIE pe3yJbTaThl OCBOEHMSI y4eOHOM JMUCUMIUTUHBI
OTP@XalOT  TOTOBHOCTb ¥  CIIOCOOHOCTH  OOy4aromuXcs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpWEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEX/IEHHH, COOTBETCTBYIOUINX TPaJUIHOHHBIM
IIEHHOCTSIM POCCHHCKOTO OOIecTBa, paclIMpeHHe >KH3HEHHOTO
OTIBITa M OIBITA AEATEIHHOCTH B NPOILECCE PeaM3alii OCHOBHBIX
HaIrpaBJIeHUH BOCIUTATEIHHOW JIEATEILHOCTH, B TOM YHCIE B
YaCTH:

3KOJOTUYECKOTO BOCIIUTAHUSA:

JIP27. cihopmuposannocme 3K0102UNECKOU KYAbMYPbl, NOHUMAHUE
BNUAHUA  COYUANLHO-DKOHOMUUECKUX NPOYECCO8 HA COCMOSHUE
NPUPOOHOU U COYUATLHOU  Ccpedbl, OCO3HAHUEe 2100ANbHO2O
Xapaxmepa 9K0102UYeCKUX npooiem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
OKpyJcalowell cpede HA OCHOBe 3HAMUS Yeaell YCMOUuYUBo20
PAa3eumus 4enogeuecmaed;

JIP31. pacwupenue onvima OesmeibHOCU — IKOJIOSUYECKOU
HAanpagIeHHOCmu;

MeramnpenMeTHble pe3yJIbTaThl OCBOCHUS Y4EOHOH IHMCUUIIMHEI
OTpPaXkaroT:

8.1. Ognanenune YHUBEPCATHHBIMHU y4eOHBIMU

IIO3HaBaTCIIbHBIMHU HeﬁCTBHHMH:

I1P68.  chopMUPOBAaHHOCTb  yYMEHHUS  HPUMEHSTbH
MOJIyYEHHbIE 3HAHHUS JUISI OOBSICHEHMsI YCIIOBUH
NpoTeKaHus (PU3NYECKUX SBICHUH B NMPUPOJAE U IS
NPUHATHAS TPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM
KH3HM  Juid  oOecrieueHHss  0€30MacCHOCTH NP
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJICHUS
HOPM SKOJIOIMYECKOrO IMOBEACHUS B OKpYKarolen
cpeAe; IOHUMaHME HEOOXOTUMOCTH HPUMEHEHHUs
IOCTH)KEHUU bu3uKu u TEXHOJIOTUHU IS
palMOHaIBHOTO IPUPOIOIOIb30BAHNUS;




0) 6a30BbBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MPI5. paspabameisamv nian peuieHus npooiemvl ¢ yuemom

amanuza  UMEWUXCs — MAmepuanrbHblX U HeMamepuanbHuix
pecypcos;
MPI16. ocywecmenamv yeieHanpagIeHHvlli NOUCK NepeHoca

cpedcme u cnocobos Oeticmeusi 8 NPOPecCUOHANbHYIO cpedy;

8.2. OBnaseHue YyHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
NCUCTBUSIMU:

0) coBMeCTHAS EATEITHHOCTD:

MP35. npeorazamv Ho8ble NPOEKMbl, OYECHUBAMb UOCU C

nO3UYyUYU  HOGU3HbIL,  OPUSUHATLHOCMU,  NPAKMUYECKOU
3HauUUMoCmu,
8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYJISTUBHBIMU
NECUCTBUSIMHU:

0) CaMOKOHTPOJIb:
MP45. oasamv oyeHKy HOBbIM CUMYAYUAM, BHOCUMb KOPPEKNUBYL

6 O0esAMenbHOCHb, OYEHUBANMb COOMEEMCMBUE  PE3VIbIMAmos

yenim;
OK 08 Hcnonb3oBath cpejicTBa | MeranpeaMerbie pesynbTaTsl OCBOCHHs yueOHo# amcummimasl | [IPO11. OBJIAJICHUE (chopmupoBaHHOCTH
bu3MUecKOl  KyabTypbl s | OTP@XKaroT: OpeACTaBJICHN) TMpaBUIaMH 3alUCH  (PH3HYCCKUX
COXpaHEHUs u YKPEIUICHUS 8.1. Osancrue . YHHBCPCATBHRIMH yACOHBIMY dbopmyn penbedHO-TOYEUHON cHCTeMbl 0003HAuUEHUN

MMO3HABATEILHBIMU JICUCTBUSIMH: o
310pOBbS B } npouecce 6) 6a30BbIE HCCETOBATENHCKHE ASHCTBH: JI. bpaiins (anig  ciuenblx W CIAO0OBHISIIUX
HpO(beCCI/IOHaJ'ILHOI/I ACATCIABHOCTH | vrpry  dasame OYEHKY  HOBbIM  CUMYAYUsM,  OYEHUB8Ambo O6yIIaIOHII/IXC$[);
U TMOAJEPKAHHUA HEOOXOMUMOIO | npuobpemennwiti onvim;
YPOBHSI ¢uznyeckolt | 8.3.  OsnajeHue  YHUBEPCAIBLHBIMH  PETYJISATHBHBIMH
IMOATrOTOBJIIEHHOCTHU JIEUCTBUSIMU:

a) caMOOpTaHU3aIlUs:

MP40. oasamb oyeHKy HOBbLM CUMYAYUAM,

MPA41. pacuupsme pamku yuebHo20 npeomema Ha OCHOBE JUUHBIX

npeonoumenut,

MP42. Oenamv o0co3HaHHBIL 6bIOOP, APSYMEHMUPOBAMb €20,

b6pams 0MEEMCmMEeHHOCMb 3a PeUUECHUES;

MP43. oyenueamv npuodbpemenuwlil ONvim,
OK 09 TTomp30BaThbesa | MeTanpenMeTHble pe3yibTaThl OCBOCHUS ydeOHOW aucUUILIUHEI | [[POS. C(bOpMI/IpOBaHHOCTL YMEHUS MPUMEHSITh
npodeccnoHaNbHOMI OTpaXKaloT: MOJIyYCHHBbIE 3HAHUS Il OOBSCHEHHS  YCJIOBUU
JTOKYMEHTalMen Ha 8.1. Ornajenue YHHBCPCATEHRIMH yue6HbIMH MPOTeKaHUus (U3UYECKUX SBJICHUM B MPUPOAE U IS

rocyaapCTBCHHOM U MHOCTPAHHOM
SA3bIKaX.

M03HaBaTEJbHBIMU JIEUCTBUAMMU:

0) 6a30BbBIC UCCIICIOBATEIILCKHE JACHCTBUS:

MP7. enademv  HABLIKAMU  YUEOHO-UCCAEO08AMENbCKOU U
NPoeKmHOll 0esamenbHOCU, HAGbIKAMU PA3peuleHus npoonem;
MPS. cnocobnocms u 20moGHOCMb K CAMOCNOAMENLHOMY NOUCKY

NPUHATUS TPAKTUYECKUX PEIIeHUl B MOBCEAHEBHOM
KU3HH Ui oOecriedyeHWst  O€30MAacHOCTH  TPH
oOpaleHnu ¢ OBITOBBIMU PUOOPAMHU M TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbSl U COOIOJICHHS




Memooos peuleHus NpaKmuyeckux 3a0a, NPUMEHEHUI0 Pa3TUYHbIX
Memo008 NO3HAHUSL

MP9. oeradenue suoamu 0esamenbHOCMU NO NOJYYEHUIO HOBO20
3HANUA, e20 unmepnpemayuy, npPeodpaz’08aHUIo U NPUMEHEHUIO 8
PA3IUYHBIX  VUEOHBIX CUMYAYUsX, 6 MOM Hucie npu Co30aHuUU
VUEOHBIX U COYUANLHBIX NPOEKMOB;

MPI10. gopmuposanue Hayuno20 muna MmblulieHUs, 6ladeHue
HAYYHOU MEPMUHON02UEN, KIIOUeBbIMU NOHAMUAMU U MeMO0amu;

HOPM DKOJIOTHYECKOTO IIOBEJCHUS B OKPYKAIOIICH
cpele; TOHMMaHWE HEOOXOAMMOCTH TMPUMEHEHUS
IOCTH)KEHUU bu3uKn u TEXHOJIOTUH IUIA
palMOHATBHOTO MPUPOIONOIb30BAHUS;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOl AUCHUNIUHBI H BBl Y4e0HOM 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
MPAKTUYECKHUE 3aHITUS

0 0
nabopaTopHbIe 3aHATHUS

0 0

IMPOMCIKYTOYHAA aTTCCTAallUA

dopma NpoMeKyTOUHON aTTeCTalluu Ougdepenyuposannviii 3a4em




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue yueOHOro marepuasa u Gopmsl
OPraHM3alNHu JesiTeJIbHOCTH 00y4alommnXcs

Oo0nem, akan. 4
/ B TOM umcie B
dopme
NPaKTHYEeCKOM
NOArOTOBKH,
akajg 4

Kon
K, OK

Koq ITP, JIP, MP

1

2

3

PA3ZJIEJ 1. PU3UKA U METOJbI HAYYHOTI'O ITIO3HAHUA

2/0

Tema 1.1. ®usuka u
MeTO/bl HAYYHOI' 0
MO3HAHUSA

Conepxanue

2/0

Ouzuka - QyHIaMEHTaIbHAs Hayka O MPHPOJE.
HayuHnblii MeTOon mO3HAaHUS HW  METOAbBl MCCIEHOBAHUS
(hU3UYECKUX SBIICHUM.

OKCIIEpUMEHT UM TEOpUsi B TPOIIECCe TMO3HAHUS
npupobl. HabmroieHne u SKCIepuMeHT B (PU3HKE.

CnocoObl WU3MEPEHUS bu3nIECKUX BCJIMYUH
(anasoroBele W IU(QPOBBIC HU3MEPHUTEIBHBIC IPUOOPHI,
KOMITHIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHH  (U3MYECKUX  BEJTMYUH
(aOcomoTHAsA U OTHOCUTENbHAS).

MonenupoBanue (HU3HUECKUX SBICHUN U TMPOIIECCOB
(MaTepuanbHasi TOUYKa, a0COTIOTHO TBEPIIOE TEJO, UJeaTbHas
KHUJKOCTh, WJCaNbHBIM ra3, TOYEYHBIA 3apsn). [ umoresa.
O®OuU3NYECKU  3aKOH, TPaHUIBI €ro  MNPUMEHHUMOCTH.
duznueckas TeOpusi.

Ponb u MecTo ¢usuku B GOpMUPOBAHNUN COBPEMEHHOM
HAay9HOW KapTUHBI MHUpPA, B TMPAKTHYECKON JAEATEIHHOCTH
JIOACH.

1/0

IIpo¢eccrnoHaIBLHO - OPHEHTHPYIOLIEE COAePKAHNE

1/0

[Torpemnoctu U3MEPEHUN buznyeckux BEJIMYNH
(abcomrotHass u oTtHocutenbHas). [lorpemnoctn. TouyHOCTH
pacuetoB. OKpyrJileHHE 4YuCesl 10 HEOOXOIUMOW TOYHOCTH.
IlepeBon ennnun B cucreme CH.

1/0

OK 01

T1P61, JIP 25

PA3JIEJI 2 MEXAHUKA

21/0




Tema 2.1
Kunematrunka

Conep:xkanue

8/0

Mexanuueckoe JIBUKEHHUE. OTHOCUTENBHOCTh
MEXaHUYeCKoro ABrxkeHus. Cucrema orcyera.

[Ipsimast u oOpaTHAs 3aja4l MEXAHHUKH.

Panuyc-BekTop MaTepuaibHON TOYKH, €r0 IPOEKIUU Ha
OCH CUCTEMBI KoopAuHaT. Tpaekropusl.

[lepememienne,  ckopocTb  (CpemHsiE  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHME MaTEpUaIbHOU TOUKH,
UX MNPOEKIMH Ha OCH CcHUCTeMbl KoopauHar. CroxkeHue
IIEPEMELICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOIUHEHHOE
JBUKEHHE. 3aBUCUMOCTh KOOpIMHAT, CKOPOCTH, YCKOPEHUs
Y IIyTU MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBoOomHoe majienne. Y CKopeHrne CBOOOIHOTO MaICHUS.
JIBukeHue Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPHU3OHTY.
3aBUCUMOCTh ~ KOOPJIMHAT, CKOPOCTM U  YCKOpPEHHUs
MaTepUaIbHONW TOUYKHU OT BpEMEHHU U UX TpaduKU.

KpuBonuueitnoe nuxenue. [[BukeHue mMaTepuaibHOU
TOYKM II0 OKPYKHOCTH. YTJIOBass W JIMHEWHAs CKOpPOCTb.
Ilepuog wu wyacrora oOpamenus. lLleHTpocTpemurenbHoe
(HOpMalnbHOE), KacaTelbHOEe (TaHTeHLUATbHOE) U TIOJTHOE
YCKOPEHHE MAaTEPUAIbHON TOUKH.

1/0

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

I1P61, I1P62, I1P63, 11P64,
I1P65, I1PG9, JIP25, MP4,
MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12

IIpodeccnonabHO - OpHEHTHPYIOLIEE COJEePKAHNE

1/0

[Tpoeknuu BEKTOPHBIX BeMW4YUH. V3MeputenbHbie TpUOOPHI,
ONpEACISIIOIINE  JUIMHY, JAUaMeTp U3JAEIud, CKOPOCTh
BpamieHusi. llena nenenus mnpubopa, mpenen HU3MEpPEHUs,
TOYHOCTh  U3MepeHuil. TexHHuueckue  yCTpOWcCTBa U
TEXHOJIOTUYECKHE  MPOIECChl:  COUIAOMETP,  JBHXKCHUE
CHapsJIOB, LIENHBIE, IECTEPEHYATHIE U PEMEHHBIE NIEPEAAYUH,
CKOPOCTHBIE JIU(PTHI.

1/0

OK 01,
OK 02,
OK 03,
OK 06

P61, [IP62, IIP63, I1P64
P65, TIP69, JIP25, MP4
MP6, JIP32, MP21, MP23
MP46, JIP14, JIP13, JIP12

B ToM 4unciIe MPAaKTHYECKUX U JA00PaTOPHBIX 3aHATHIA

6/0

[IpakTrueckoe 3ansitue Nel. Pemenue 3aga4 no KWHEMAaTHKE.
YpaBHEHUS IBUKEHUS

2/0

OK 01,
OK 02,
OK 03,
OK 09,

P62, TIP66, IIP67, JIPI
MP1, MP3, MPI5, MPI2
MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MP$




OK 06 | MP10
[Ipaktuueckoe 3anarue No2. Pemienue 3amau Ha mapameTpbl 2/0 OK 01, | IIP62, I1PG6, IIPG7, MPI
BpAILIATEJIbHOTO JBUKECHUS OK 02, | MP3, MP8, MP15, MPI12
OK 03, | MP13, MP17, MP19, MP 20
OK 09 | MP45, MP42, MP 43, MP8
MP10
JlabopaTopHoe 3ansitue Nel. OmnpesneneHue IIOTHOCTH Teia 2/0 OK 01, | IIPG2, ITPG66, ITPGS, , TIPG10
pa3nuaHOi GopMBI OK 02, | IIP610, MP3, MP5, MPI15
OK 05, | MP23, JIP26, , MP28, MP31
OK 06, | MP32, MP33, MP34, MP37
OK 07, | MP44, MP47, MP48, MP54
OK 04 | MP55, MP 56, MP 43, JIP34
OK 09, | JIP32,
Tema 2.2 JIunamuka | Conepxxanue 4/0
[TepBoiii 3axkon Heiotona. MHeprmanbHble CHCTEMBI 2/0 OK 01, |IIP61, I1P62, 11P63, 11P64,
OTCUETA. ITpuHIMI OTHOCUTEIBHOCTH lanunes. OK 02, |[ITIP65, TIPGY9, JIP25, MP4,
Heunepumaneubie  cuctembl — oTcueta  (OIpeselieHHe, OK 03, |[MP6, JIP32, MP21, MP23,
npumMepsl). Macca Tena. Cuina. [IpuHIMI Cyneprno3uiy Cul. OK 06 [(MP46, JIP14, JIP13, JIP12
Bropoii 3axkon HeroTOHa 11 MarepuanbHOM TOYKH. Tpernii
3akoH HproTOHa Ui MaTepUaNbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPaBUTAIMOHHOM
1 UHepTHOM Macchl. Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO TAJCHUS OT BBICOTHI HAJ TMOBEPXHOCTHIO
IUIaHeTBl M OT Teorpaduyeckoil MUPOTHL. JIBIDKEHUE
HeOeCHBIX TeN W WX chmyTHUKOB. 3akoHbl Kemepa. [lepBas
KocMHueckas ckopocTh. Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. Bec Tena, nmkyierocs ¢ yckopenueM. Cuiia TpeHuUs.
Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS U CHIIA TPEHUs
nokosi. Koapdumment tpenus. Cuna COMpPOTUBICHUS TPH
/MBMKEHUH Tela B JKUIAKOCTH HIIM Ta3e, €€ 3aBHCHUMOCTh OT
CKOPOCTH OTHOCHUTEIHLHOTO JIBYDKCHUS. JlaBrieHwme.
I'mapocraTtuyeckoe napienue. Cuna Apxumena.
B ToM umHciie NPaAaKTHYECKUX H JIAG0PATOPHBIX 3aHATHI 2/0




[IpakTrueckoe 3anstue Ne3. Pemenue 3amad no teme «Bubl
cui B MexaHuke. Cuiia TpeHus MOKOs1, CKOJbXKEHUsI, KaueHUs,
BpAaICHUS»

2/0

OK 01,
OK 02,
OK 03,
OK 09

[IP62,1TIP66, IIP67, MPI,
MP3, MP15, MP12, MP13,
MP17, MP19, MP 20,
MP45, MP42, MP 43, MPS,
MP10

Tema 2.3 3akoHbI
coXpaHeHHsl B
MeXaHUuKe

Conepxanue

710

Wmnyneec MarepuanbHOM TOYKH, CHUCTEMBI MaTe€pHaJIbHBIX
Touek. LleHTp Macc cuctembl MaTepuaibHbIX TOYEK. Teopema
O JIBIJKEHUHU LIEHTpa Macc. MMmynbc cuiibl M U3MEHEHUE
HMITYJIbCA TEJa.

3aKOH COXPAaHEHHUs UMILyJbca. PeakTUBHOE BHUKEHHE.
MowmeHT umMmIynbca MarepuanbHoil Touku. [Ipeacrasienue o
COXPAaHEHHH MOMEHTa HMIIyJIbca B LIEHTPAJIbHBIX IOJISX.
PaGora cunbpl Ha MaloM M Ha KOHEYHOM IIEPEMEIICHHH.
I'paduueckoe mnpencraBieHue padOTHl CHIIBL. MOIIHOCTH
cunbl. KuHeTrnueckass »SHEprusi MaTepuagibHOM  TOYKH.
Teopema 00  U3MEHEHHWHM  KHUHETHUYECKOHW  DHEPruu
MarepuanbHON TOUKHU. [loTeHIMabHbIE U HETTOTEHUATbHBIE
cuibl. [lotenuuaneHas sHeprus. IloreHuumanbHas sHeprus
yrnpyro aeopMupoBaHHOW npykuHbl. [loTeHUManbHas
SHEprusi Tejaa B OJHOPOJHOM TIPAaBUTALMOHHOM TMOJE.
[loTeHuunanpHass SHeprusi Tejaa B TPABUTALMOHHOM II0JIE
OJIHOPOJIHOTO 1Imapa (BHYTpH W BHe 1miapa). Bropas
KOCMHUYECKasi CKOpPOCTb. TpeThsi KOCMHYECKasi CKOpPOCTbH.
CBsi3p  pabOThl HEMOTEHIHAIbHBIX CHUJI C HW3MEHEHHEM
MEXaHUUYECKON SHEPrMM CHCTEMBI Tell. 3aKOH COXPaHEHMs
MEXaHUYECKOW  DSHEprud.  YOpyrue W HEyIpyrue
CTOJIKHOBEHMSI.

1/0

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

P61, 11P62, T1P63, I1P64,
T1P65, TIP6S, TIP69 JIP25,
MP4, MP6, MP 10, MP9,
JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12

B ToM yuciie MpakTHYeCcKUX U JIA00PATOPHBIX 3aHATHIA

6/0

IIpakTnueckoe 3aHaTHe Ned. 3akoHBI COXpaHEHHUs B

2/0

I1P62,ITP66,




MEXaHUKE U UX MPUMEHEHHUE. OK 01, I1P67, MP1, MP3, MP15,
OK 02, | MP12, MP13, MP17, MP19,
OK 03, MP 20, MP45, MP42, MP
OK 09 43, MP8, MP10
[MpakTuueckoe 3ansTue Ne5. Pemenue 3amad Ha (Gopmysisl 2/0 OK 01, | ITP62,ITPG6, T1PG7, MP1,
paboThl cwi. PaGoTa 1 MOIITHOCTh. DHEPrus, €€ BUbl. 3aKOH OK 02, | MP3, MP15, MP12, MP13,
COXpAHEHUS SHEPTUHU OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
JlabopaTopHoe 3anatue Ne2. OnpenencHue KodpdunreHTa 2/0 OK 01, | I1IP62, ITPG6, ITPGS, , TTPG10
YKECTKOCTH yNPYroro Tena. OK 02, |IIP610, MP3, MP5, MPI15
OK 05, | MP28, MP31, MP32, MP33
OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,
Tema 2.4 Cratuka n | Coaep:kaHue 2/0
rwipoctariia AOCOII0THO TBEpI0E TEIO. [TocTynarensHoe u 1/0 OK 01, | ITIP61, ITIP62, ITPG3, I1PG4,
BpAILIATEJIbHOE JBH)KEHUE TBEPAOTO Teina. MOMEHT CHIIbI OK 02, | IIPGS, IIPGY, JIP25, MP4,
OTHOCUTENBHO Ocu BpamieHus. [lneuo cunbl. Cnoxenue cui, OK 03, | MP6, JIP32, MP21, MP23,
NIPUIOKEHHBIX K TBepaomy Teny. LleHTp Tsbkectn Tena. OK 06, | MP4e6, JIP14, JIP13, JIP12
VYcnoBus  paBHOBecus  TBEPAOrOo  Tejla. Y CTOMUYMBOE, OK 07
HEYCTOWUYMBOE, O€3pa3TunIHOE PAaBHOBECHE.
IIpodeccuonaibHO - OpHEHTHPYIOLIEE COEPKAHUE 1/0
JlaBiieHue )XKuAKoCcTeN U ra3oB. [ mapocratuyeckoe JaBJICHUE. 1/0
Enuanner usmepenus masneHus. [Ipubopbl mnis usmepeHus
JTaBJICHHSL.
PA3JIEJI 3 MOJIEKYJISIPHAS ®U3UKA U TEPMOAWMHAMMUKA 24/0
Tema 3.1 OcHOBBI Conep:xanue 7/0
MOJIEKYJISIPHO- OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISPHO-KUHETUYECKON 3/0 OK 01, | ITP61, ITP62, ITPG3, ITP64,
KHHETHYeCKOii teopun (MKT), ux omnbiTHOe oOocHOBanue. Juddyzus. OK 02, | ITP0GS, ITP66, I1P69, JIP2S,
bpoyHoBckoe  aBmkeHME.  XapakTep — IBWXKEHUS U OK 03, | MP4, MP6, MP13, MP17,
B3aUMOJICVCTBUSI 4aCTUI[ BemiecTBa. Mojaenn CTpoeHust OK 06 | MP18, MP19, MP20, JIP32,




Teopun

ra3oB, JXKHJKOCTEH W TBEPABIX Tel U OOBSCHEHHWE CBOMCTB
BEILIECTBA HA OCHOBE ATUX MoAeled. Macca u pasmepsl
mouiekyn (atomoB). KomnmuectBo BemiectBa. IloctosinHas
ABorajpo.

TemoBoe paBHOBecue. Temreparypa u crnocoObl ee
m3mepenus. [lkana remneparyp Llenbcusi.

Mopenp  uaeanpHOrO0  raza B MOJEKYJSIPHO-
KMHETUYECKON TEOPHUH: YaCTHUIIbI Ta3a JIBIXKYTCS Xa0TUYECKHU
1 HE B3aUMOJICUCTBYIOT APYT C APYIOM.

I'azoBbIe 3aKOHBI. YpaBHeHue MenpneneeBa-
Knanetipona. AoOconroTHas TeMIiepaTypa (mkama
temrniepatyp KenbBuna). 3akon [lanpTona. M3ompouecchl B
UJ€aTbHOM Ta3€ C IMOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpencTaBieHHE H3O0IMPOIECCOB: H30TEpMa,
n30xopa, u3obapa.

CBsi3p MEXJy HaBICHUEM M CpEeIHEW KHUHETUYECKON
SHEpPTruel MOoCTyNaTeIbHOrO TEIJIOBOTO ABUKEHUS MOJIEKYII
UJealbHOTO Tra3a (OCHOBHOE YpaBHEHUE MOJICKYJSPHO-
KHHETUYECKOW TeOpUH UIeaIbHOTO ra3a).

CBs13b a0COTIOTHOM TEMIIEPATYPhl TEPMOAMHAMUYECKON
CHUCTEMBI co cpenHeu KUHETHUYECKON JHEprueu
MOCTYIATEIHLHOTO TEIJIOBOTO JIBMXKCHHS €€ YaCTHII.

MP21, MP23, MP46, JIP14,
JIP13, JIP12

B ToM 4unciIe NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4/0

[Mpaktnueckoe 3amsarue Ne6. Pemenwe 3amad mo Teme 2/0 OK 01, | [TPyl3, ITP62,ITPG6, TIP67,

«OcnoBel MKT. Pemenne 3aiau Ha ypaBHEHHE COCTOSIHUS OK 02, | JIP1, MP1, MP3, MP15,

NAcaJIbHOTO ra3a» OK 03, MP12. MP13. MP17. MP19
OK 09’ s s s s
OK 06 MP 20, MP45, MP42, MP

43, MP&, MP10




Tema 3.2 OcHOBBI
TePMOAUHAMHUKH.
TenjioBble
MAaIlIMHBI.

JlabopaTtoproe 3anstue Ne3. «[IpoBepka ra3oBbIX 3aKOHOBY» 2/0 OK 01,
OK 02, | ITP62, ITP66, ITP68, ITPG10,
OK 05, | I[IP610, MP3, MP5, MP15,
OK 06, | MP23, JIP26, , MP28,
OK 07, | MP31, MP32, MP33, MP34,
OK 04 | MP37, MP44, MP47, MP48,
OK 09, | MP54, MP55, MP 56, MP
43, JIP34, JIP32,
Conep:xxanue 5/0
Tepmonunamuueckas (T/1) cucrema. 3agaHue BHEITHUX 1/0 OK 01, | ITP61, ITPG2, ITPG3, ITP64,
YCJIOBUM I TEPMOAMHAMHYECKON CUCTEMbl. BHeniHue u OK 02, |IIP6S, IIP6G6, IIPG9, JIP25
BHYTpeHHHUE MapaMmeTpbl. [lapameTpsl TepMOIMHAMUYECKOU OK 03, | MP4, MP6, MP13, MPI17
CHUCTEMBI KaK CPETHUE 3HAYCHUS BEIMYMH, ONKUCHIBAIOIINX €€ OK 09, | MP18, MP19, MP20, JIP32
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE. OK 06 | MP21, MP23, MP46, JIP14

HyneBoe nauano tepmoaunamuku. CaMorpon3BoIbHas
penakcanus TEPMOIMHAMHYECKOH CHCTEMbl K TEIJIOBOMY
PaBHOBECHIO.

Mogenb naeanpbHOro raza B TEPMOJUHAMUKE - CUCTEMA
ypaBHeHul:  ypaBHeHHe  MeHnneneeBa-Kianelipona u
BBID@XKEHHE i1  BHYTPEHHEW  DSHEpPruM. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJIENIN: HU3Kasi KOHUEHTPALHs YacTHIL,
BBICOKHE TeMIeparypel. BblpakeHue [ BHYTpPEHHEU
SHEPTUHU OJJHOATOMHOI'O UAEAJIBLHOTO rasa.

KBasucrarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

DneMeHTapHas paboTa B TepMoAHaMuke. Brruucienue
paboTsl o rpaduKy mpoliiecca Ha pV-auarpaMme.

Temonepenaya kak crnoco0 H3MEHEHHUS BHYTPEHHEH
SHEPIUH TEPMOAMHAMHUYECKOW CHCTEMBI 0€3 COBEpIICHUs
paboTel. KoHBek1Msl, TEMIONPOBOAHOCTD, U3JIyUYEHUE.

KonnuectBo Temotsl. TemnoeMkocTs Tena. YaenpHas
YU MOJISIpHAas TEIUIOEMKOCTH BellecTBa. Y paBHeHHEe Maiiepa.
VnenbHas TemyioTa cropaHusi TomjuBa. Pacuer konnuecTBa
TEIVIOTHl Tnpu Temnonepenaye. [lonsatue o0 aanabaTHOM
poLecce.

IlepBblif 3aKOH TEpMOAMHAMUKH. BHYTpEHHSI SHEPTUSL.

JIP13, JIP12




KonnuecTtBo TemnoTel M paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEHN YHEPIrUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoil 3ak0H TEpPMOJIMHAMHMKHU JJIi PaBHOBECHBIX
IIPOLIECCOB: 4epe3 3aJaHHOE pABHOBECHOE COCTOSIHUE
TEPMOJMHAMUYECKON CHUCTEMBl MPOXOAUT E€AUHCTBEHHAS
annabaTa. AGCOTIOTHAs TeMIIepaTypa.

Bropoil 3akoH TepMOAMHAMUKH JUIsl HEPAaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO TEpeAarh TemIoTy oOT Ooee
XOJIOMHOTO Tena K Oonee HarperoMy 0e€3 KOMIIEHCAllUU
(Knaysuyc). HeoOpaTuMOCTh IPUPOTHBIX MTPOIIECCOB.

[Tpuniune! aeiicTBus TeraoBbix MarmuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE ACIEKThl HCIOJIb30BAHUS TEILIOBBIX
nsurareseil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

IIpogeccuonanbHO - OpUEHTHPYIOLIEE COAEPKAHUE 2/0
TexHuueckne yCTpOWCTBA M TEXHOJIOTHYECKHE IPOLECCHI: 2/0
XOJIOAWJIBHHUK, KOHAUITMOHED, BEHTHIIATOP
Buer CHCTEM TEIUIONOTPEOICHUS; YCTaHOBKH,
MOTPEONAIONINE TEmI0, MOTPEOUTENhCKUE TEIIOBBIE CETH,
MyHKTBI 00OTpeBa, HHBIE BO3BEIEHUS TMOJO0HOTO pojaa
HCIIOJIb30BaHMSL.
B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSATHIA 2/0
IIpakTtrnueckoe 3anarue Ne 7. Pemenue 3amad mo Tteme OK 01, | IIP62,I1PG6, I1P67, JIP1
«OCHOBBI TepMOIUHAMHKHU. [IpuMeHeHue mnepBoro Havana 2/0 OK 02, | MP1, MP3, MP15, MPI12
TepMoauHaMuKu K  um3onpoueccam.  KIIJ  temnoBsix OK 03, | MP13, MP17, MP19, MP 20
JIBUTaTesIei» OK 09, | MP45, MP42, MP 43, MPS8
OK 06 | MP10
Tema 3.3 Coaep:xanue 12/0
ArperatHsie
COCTOSIHHS
BeurecTa. MasoBbie | [TapoobpasoBanue M KOHAeHcanus. VcnapeHue W KHIIEHHE. 1/0 OK 01, | ITP61, ITPG2, TTPG3, ITP64,
nepexoabl VY aenbHas TEIIOTa MapooOpa3oOBaHusl. OK 02, | ITP65, ITP66, TIPGY, JIP25,
HacellieHHble ¥ HEHACHIIIEHHBIE Mapbl. KauecTBeHHast OK 03, | MP4, MP6, MP13, MP17,
3aBUCUMOCTD IJIOTHOCTH W JABJIEHUSI HACBILIEHHOTO I1apa OT OK 06 | MP18, MP19, MP20, JIP32,

TEMIICPATYPHBI, UX HE3aBUCUMOCTH OT obbeMa HaCBhIIIICHHOT'O

MP21, MP23, MP46, JIP14,




napa. 3aBUCUMOCTb TEMIIEPATyphbl KUIEHUS OT JIaBJIECHUS B
AKHUJKOCTH.

BrnaxxHocTe Bo3ayxa. AOCONIIOTHasE M OTHOCUTEIbHAs
BJIQ)KHOCTb.

Teepnoe Tteno. Kpucrammmueckue u amopgdHble Tena.
AHusorponuss  CBOMCTB  KpucTtayuioB. IlnaBmenue u
KpUCTaJIN3alusl. VY nenbHas TEeIUIoTa IUIaBJICHUS.
Cybmumarus.

Hedopmanun TBeporo tena. PacrskeHune m cxkatue.
Cnsur. Moayins HOnra. [penen ynpyrux nedopmaruid.

TennoBoe paclMpeHue >XUAKOCTEH U TBEpAbIX Tell,
00bEMHOE ¥ JIMHEHHOE pacHIMpeHHe. AHTapMOHU3M
TEIUIOBBIX KOJeOaHMH YacTHIl BelIeCTBA KakK IpUYMHA
TEIJIOBOTO PACUIMPEHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue s3Heprun B (a3oBbIX MEPEXOAX.

YpaBHEHHE TEIUIOBOTO OaliaHca.

[ToBepxHOCTHOE HaTsDKEHUE. Koadduunent
MIOBEPXHOCTHOTO  HaTsbkeHus. KanwuispHble — sIBICHHUS.
JlaBjieHrE MOJ HCKPUBIEHHOW IOBEPXHOCTBIO JKUIKOCTH.
®opwmyia Jlamiaca.

JIP13, JIP12

IIpodeccnonabHO - OpHEHTHPYIOLIEE COAEPKAHUE 1/0

Tennonepenaua mpu KoHaeHcanuu. [lapameTpsl BIaXHOTO 1/0

Bo3ayxa. BrmaxHocTs Bo3ayxa. CBOMCTBA BOABI M BOISIHOTO

napa.

B ToM yHcJie MPaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA 10/0

Jlaboparopuoe 3ansatue Ned. Ompenenenue KodPpduIeHTa 2/0 OK 01, | ITP62, ITP66, TTPGS,

MOBEPXHOCTHOW IUIOTHOCTH JKUJIKOCTH METOJOM OTpbIBa OK 02, | IIP610, ITP610, MP3, MPS5,

Kamnejb OK 05, | MP15, MP28, MP31, MP32,
OK 06, | MP33, MP34, MP37, MP54,
OK 07, | MP55, MP 56, MP 43,
OK 04 | JIP34, JIP32,
OK 09,

Jlaboparopuoe 3ansatue Ne5. OrmpeneneHne BIAXHOCTU 2/0 OK 01, | I1IP62, ITP66, ITP6S, ITP610,

BO3/IyXa B aTMOC(EpPHOTO JaBICHUS OK 02, | MP3, MP5, MP15, MP28§,

OK 05,

MP31, MP32, MP33, MP34,




OK 07,

MP37, MP54, MP55, MP

OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,
Jlaboparoprnoe 3ansatue Ne6. OmnpeneneHue yaenbHOU 2/0 OK 01, | [1TP62, ITPG6, ITPGS
TEIUIOEMKOCTH BEIIIECTBa OK 02, | IIP610, MP3, MP5, MP15,
OK 05, | MP28, MP31, MP32, MP33,
OK 07, | MP34, MP37, MP54, MP55,
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,
Jlaboparopnoe 3ansatue Ne7. OmpeneneHue MOy 2/0 OK 01, | ITP62, ITP66, ITPGS,
YIPYTOCTH PE3UHBI OK 02, |IIP610, ITP610, MP3, MPS5,
OK 05, | MP15, MP28, MP31, MP32,
OK 07, | MP33, MP34, MP37, MP54,
OK 04 | MP55, MP 56, MP 43,
OK 09, | JIP34, JIP32,
[Ipaktrueckoe 3anstue Ne8. CBolicTBa TBepIbIX Tel. Bubl 2/0 OK 01, | IIPG2,IIPG6, IIPG7, JIPI,
nedopMaruu. OK 02, | MP1, MP3, MP15, MP12,
OK 03, | MP13, MP17, MP19, MP
OK 09, |20, MP45, MP42, MP 43,
OK 06 | MP8, MP10
PA3JIEJI 4 QJIEKTPOANHAMMUKA 39/0
Tema 4.1 Conepxanue 5/0
DJIeKTPOCTATUKA DneKTpu3aius Tel U €€ MPOSBICHUS. DJIEKTPUUECKHUI 1/0 OK 01, | IIP61, ITP62, ITPG3, 11P64,
3apan. JBa Buaa nsnekTpuueckux 3apsiioB. IIpoBogHukw, OK 02, | IIPGS, ITP06, IIP6GS, ITPG9,
TIASIIEKTPUKHA u TIOJIYITPOBOTHUKM. DJIeMEeHTapHbIN OK 03, | JIP25, MP4, MP6, MP13,
ANEKTPUYECKUN 3apsil. 3aKOH COXpAHEHUsl JJIEKTPUUECKOTrO OK 06, | MP17, MP18, MP19, MP20,
3apsa. OK 07 | JIP5, JIP6, JIP32, MP21,

Bsaumoneiictue 3apsinoB. TodeuHble 3apsapl. 3aKoH
Kynona.
Onekrpuueckoe nojse. Ero aeiicTBue Ha dJIEKTPUUECKUE

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




3apsbl.

Hanpsbxkennocts  anektpuyeckoro modst.  [IpoOnbiit
3apan. JIMHMM  HaNpPSYKEHHOCTH  3JEKTPUYECKOTO  IOJIS.
OAHOPOIHOE NEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTH ANEKTPOCTATUYECKOTO TOJISL.
PazHocte mnoreHuuanoB u HanpspkeHue. [loTeHnumanbHas
SHEprusl 3apsja B 3JIeKTpocTraTuyeckoM mnose. llorenmman
3eKTpocTaTuuecKoro mojis. CBsi3b HANPSHKEHHOCTU TOJS U
Pa3HOCTH MOTEHIIUAIIOB ISl JJIEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJIHOTO, TAK U HEOTHOPOAHOIO).

[IpuHUUI Cyneprno3uIK JIEKTPUYECKUX MOJIEH.

[lone  Toueunoro 3apsma. Ilose  paBHOMEpPHO
3apshkeHHOU cdepsl. [lone paBHOMEpHO 3apsKEHHOTO IO
o0Bemy trapa. [Tose paBHOMEPHO 3apsHKEHHOW OECKOHEYHON
MJI0CKOCTH. KapTuHbI JIMHUI HANpPsHKEHHOCTU 3TUX MOJIEH U
SKBUIMOTEHIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOHUKM B 3JEKTPOCTATUYECKOM IIOJ€. Y CIOBHUE
paBHOBECHS 3apAJIOB.

Jusnextpuku B AIEKTPOCTATUYECKOM oJe.
JvsnexkTprudeckasi IpOHUIIAEMOCTD BEIIECTBA.

Konnencarop. DNEeKTPOEMKOCTh KOHJIEHCaTopa.
DNEeKTPOEMKOCTh IIIOCKOT0 KOHJEHCATOPA.

[TapannensHoe COCMHEHHE KOH/JIEHCAaTOPOB.
[TocnenoBarenpHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JBrm>keHue 3apsHKEHHOM 4YacTUIBl B OJHOPOJHOM
JIEKTPUYECKOM TIOJIE.




IIpodeccrnoHanbHO - OPHEHTHPYIOLIEE COIEPKAHUE

2/0

DNEKTPOCTAaTUUYECKUE SIBJICHUS, UX YYET U TNPUMEHECHHE B 2/0 OK 01, | ITP61, ITP62, ITPG3, ITP04,
OBITY u TEXHUKE. MeTo b1 MPEAOTBPAIICHUS OK 02, | IIPOGS, I1P06, IIPGS, ITPGY9,
3JIEKTPOCTATUYECKUX BO3TOPAHHUIA. OK 03, | JIP25, MP4, MP6, MP13,
OK 06, | MP17, MP18, MP19, MP20,
OK 07 | JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM yuncJie NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 2/0
IIpodeccnoHabLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2/0
[Mpaktnueckoe 3amsatue Ne9. Pemienwe 3agad mo Teme 2/0 OK 01, | ITP62,ITP6G6, IIPG7, MPI,
«INEKTPOCTATHKA. DIEKTPOEMKOCTh KOHIEHCATOPOBY OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
Tema 4.2 ConepxaHue 19/0
IMocTosiHHBINI
3/1eKTPHYECKHii TOK. Cuna Toka. I[locTOSIHHBIN TOK. 1/0 OK 01, | ITP61, ITP62, I1PG3, TTP64,
YcmoBus CYILIECTBOBAHMS IMOCTOSIHHOTO OK 02, | IIPo6S, I1P06, IIPGS, ITPG9,
anekTpudeckoro toka. Mcrounnku toka. Hanpsokenuwe U un OK 03, | JIP25, MP4, MP6, MP13,
DJIC €. OK 06, | MP17, MP18, MP19, MP20,
3akon OMa 1 yJacTKa HEeTH. OK 07 | JIP5, JIP6, JIP32, MP21,

DneKTpudecKoe COIIPOTHBIICHUE. 3aBUCUMOCTh
COIMPOTUBJICHHUA OAHOPOAHOI'O NPOBOJHHKA OT €ro AJIWHBI U
IUIOLIA/IA TIONEPEYHOr0 CEYEHUs. Y I€JIbHOE CONPOTHBIICHHUE
BEIIIECTBA.

[TocnenoBarenbHOE, apajuIesIbHOE,
COCIMHEHHE  MpOBOJHUKOB.  Pacuer
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns-Jlenna.

MOIIHOCTh ~ 3JEKTPUYECKOTO  TOKA. Tennosas
MOIIHOCTb, BbIZIE/IsIEMasi Ha PE3UCTOPE.

OJIC n BHyTpeHHee CONpPOTHUBIEHUE MCTOYHHKA TOKA.
3akon Oma A MONMHOM (3aMKHYTOM) AJIEKTPUYECKOM IIeTH.
MouHocTh ncTouHNKa Toka. KopoTkoe 3aMbIKaHue.

CMCIIaHHOC
Pa3BCTBIICHHBIX

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




KoHnneHncatop B 1enu mocTOsIHHOTO TOKa.

IIpodeccHoHANBLHO - OPHEHTHPYIOLIEE COAePKAHNE 2/0
Paznuunpie neiictBus Toka. CrocoObl MPeaOTBPAIICHUS OT 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P04,
KOpPOTKOTO 3aMblkaHus. Buabsl npenoxpanureneil. UreHue OK 02, I1P65, I1P66, IIP6S, ITPGO,
JJIEKTPUYECKUX  cxeM. Pacder  mapaMeTpoB  IeNH. OK 03, JIP25, MP4, MP6, MP13,
TexHruuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: OK 06, MP17, MP18, MP19, MP20,
aMIIepMETpP, BOJBTMETP, PEOCTAT, CUETUHUK IJICKTPUUECKOM OK 07 JIPS, JIP6, JIP32, MP21,
sHepruu. Pacxon u yd4et sHepropecypcoB TEIJIOBOM SHEPIUH. MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4nci/ie NpaKTHYeCKHX U JIA00PaATOPHBIX 3aHSITHI 16/0
[Tpaktuueckoe 3ansitue NelQ. Pemenwne 3amau «3akonsr Oma. 2/0 OK 01, | IIP62,IIPG6, 11PG7, MP1,
Conporuienue. CMeniaHHOe COeMHEHUE TPOBOTHUKOBY OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
[Ipaktnueckoe 3ansarue Nell. Pemenue 3agad mo Tteme 2/0 OK 01, | ITP62,ITP66, 11PG7, MP1,
«Pabora, MOIIHOCTP U CONPOTUBJICHUE OSIECKTPUUECKOTO OK 02, | MP3, MP15, MP12, MP13,
TOKa» OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
Jlaboparoprnoe 3aHsatre Ne8. OmnpeneneHue yIeIbHOTO 2/0 OK 01, | ITP62, ITP66, ITPGS, TTP610,
CONIPOTUBJICHUS IIPOBOJIHUKA OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,
JlabopaTopHoe 3arsTHe Ne9. DkcrnepuMeHTalbHas TPOBEpKa 2/0 OK 01, | [TP62, ITP66, ITPGS, TTP610,
3aKOHOB MAPaJUIEBHOIO U MOCIIEI0BATEIBHOTO COCIUHEHHUS OK 02, |IIP610, MP3, MP5, MP15,
MTPOBOTHUKOB OK 05, | MP28, MP31, MP32, MP33,
OK 07, | MP34, MP37, MP54, MP55,
OK 04 | MP 56, MP 43, JIP34, JIP32,

OK 09,




JlabopaTtopuoe  3amstue  NelO0.  M3yuenue  paboThI 2/0 OK 01, | IIPG2, ITP66, I1P68, ITP610,

MmynbTuMeTpa.  Ompepenenne DJC u  BHYTpPEHHEro OK 02, | MP3, MP5, MP15, MP28§,

CONPOTHUBJICHUS] UICTOYHHUKA JICKTPUUYECKOU SHEPTUU OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

JIaboparopHoe 3aHATHE Nell. OmpenencnHue 2/0 OK 01, | I1IP62, ITP66, ITP6S, ITP610,

TeMIiepaTypHOro ko3ghunnenTa Meau OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

JlabopaTtopuoe 3anarue Nel2. Onpenenenrue CONpOTHUBICHUS 2/0 OK 01, | ITP62, ITPG6, ITPOS, , TTPO10

pe3ucropa METOA0M MapKUPOBKHU OK 02, | I1P610, MP3, MP5, MPI15
OK 05, | MP28, MP31, MP32, MP33
OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,

Jlaboparopuoe  3amstme  Nel3.  Ompeneneame  KIIJ] 2/0 OK 01, | ITP62, ITP66, ITPGS, TTP610,

HarpeBaTtelsen OK 02, | IIP610, MP3, MP5, MP15,
OK 05, | MP23, JIP26, , MP28,
OK 06, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP44, MP47, MP48,
OK 04 | MP54, MP55, MP 56, MP
OK 09 | 43, JIP34, JIP32,

Tema 4.3 Conep:xxanue 6/0




DIeKTPUYECKHUI TOK
B Pa3JIMYHbIX
cpenax

DJneKTpuueckas: MPOBOJUMOCTh PA3JIMYHBIX BEIICCTB. 2/0 OK 01, |IIP61, ITPG2, ITPG3, I1P04,
DneKTpoHHAas POBOJAMMOCTh TBEPJIBIX METAJLIIOB. OK 02, | ITP65, ITP66, TIPGS, ITPGY,
3aBHCUMOCTb COINPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI. OK 03, | JIP25, MP4, MP6, MP13,
CBepXIpOBOIUMOCTb. OK 06, | MP17, MP18, MP19, MP20,

OJIGKTPUYECKUH  TOK B BaKyyMe. CaolicTBa OK 07 | JIPS, JIP6, JIP32, MP21,
3JIEKTPOHHBIX ITYYKOB. MP23, MP44, MP38,

[TomynpoBonuuku.  CoOcTBeHHass W MIpPUMECHAst MP39, MP46, JIP14, JIP13,
IIPOBOAMMOCTD IOJIYIPOBOAHUKOB. CBOMCTBa p-N-miepexoja. JIP12, JIP28, JIP31
[TonynpoBOIHUKOBBIE PHUOOPHI.

DNIEKTPUUECKUI TOK B AJIEKTPOJIUTAX.

DNEKTPONUTHYECKAsT JUCCONMAIUSA. ODJICKTPOIHN3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.

DJeKTpuyueckuii TOK B razax. CaMOCTOATENbHBIN |
HECaMOCTOSITEJIbHBIN paspsa. Paznuunbie THUIIBI
CaMOCTOSATENIbHOTO pa3psaa. Momuus. [1nazma.

TexHuueckue YCTpOMCTBA U [IPAKTUYECKOE
MPUMEHEHHE: Ta30pa3psaHbIe JAMIIBI, 3JIEKTPOHHO-ITyueBas
TpyOKa, MOITYIPOBOAHUKOBBIC MPUOOPHI: AWOJ, TPAH3UCTOP,
dboToaMo, CBETOANO, TadbBaHUKA, paQUHUPOBAHUE MEH,

BBITIJIaBKA ATFOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHSI.

B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSATHIA 4/0

JIabopartopHoe 3aHSTHE Nel4, Onpenenenue 2/0 OK 01, | ITP62, ITP66, ITP6S, ITP610,

AJIEKTPOXMMHYECKOIO0 HOKBUBAJIEHTA MEAUM B Mpolecce OK 02, | MP3, MP5, MP15, MP28§,

ANEKTpoIIn3a cynbdara MeaH. OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

JlaboparopHoe 3aHsaTue Nel5. 3aBHCHUMOCTBH COMPOTHBIICHUS 2/0 OK 01, |IIP62, IIPo6, IIPGS,

OT TeMIEepaTypbl 00pa3l0B MeTaljIa U MOJTYIPOBOAHHUKA OK 02, |I1IP610, ITP610, MP3, MP5,
OK 05, |[MP15, MP28, MP31, MP32,
OK 07, |[MP33, MP34, MP37, MP54,

OK 04

MPS55, MP 56, MP 43, JIP34,




OK 09, |JIP32,
Tema 4.4 Conep:xanue 5/0
MarauTHoe 1moJie
BzaumoneiicTBue IMOCTOSIHHBIX MarHuToOB u 1/0 OK 01, | IIP61, ITP62, ITPG3, I1P04,
MPOBOAHUKOB C TOKOM. MarHutHoe mojie. Bekrop OK 02, | IIPG5, I1Po6, IIPOS, ITPGY,
MAarHUTHON MHAYKIUU. [[puHIMN cyneprno3uIiuu MarHuTHBIX OK 03, [JIP25, MP4, MP6, MP13,
nosiei. JInHuM MarHuTHOM UHITYKLIUH. OK 06, |[MP17, MP18, MP19, MP20,
MarauTHoe T1Oji€ TPOBOJHUKA C TOKOM (TIPSIMOTO OK 07 [|JIP5, JIP6, JIP32, MP21,
IIPOBOJHHKA, KAaTYIIKU U KPYroBOro BuTka). OnsIT Opcrena. MP23, MP44, MP38, MP39,
Cwiia AMriepa, ee HalpaBJIEHUE U MOJYJIb. MP4e6, JIP14, JIP13, JIP12,
Cuita JlopeHuia, ee HampaBlIeHHE U MOAYJb. JIBHKeHHE JIP28, JIP31
3apSOKCHHOW YacTUIlbl B OAHOPOJHOM MAarHMTHOM IIOJIE.
Pa6ora cuel JlopeHia.
MarnuTHoe 1oJie B Bemectse. deppomMarHeTuku, mapa-
U JAaMarHETHKH.
IIpodeccuonaibHO - OpHEHTHPYIOLIEE COEPKAHNE 2/0
YcTpoiicTBa,  OCHOBaHHBIE HAa  CHJIOBOM  JIWCTBUU 2/0
MAarHUTHOT'O TIOJIS
B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSATHIA 2/0
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 2/0
[Ipaktuueckoe 3anstue Nel2. Pemenuwe 3amay mo Teme 2/0 OK 01, | I1P62,ITPG6, IIP67, MPI
«MarHuTHOE MOJI€ U €ro XapaKTEPUCTUKU» OK 02, | MP3, MP15, MP12, MPI13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
Tema 4.5 Coaep:xanue 4/0
DIeKTPOMArHUTHAS

HHIYKIUS




SBneHue sIeKTpOMarHUTHOW WHAYKIUHU. [lOoTOK BekTOopa 1/0 OK 01, |IIP61, ITPG2, ITPG3, I1P04,
MarHUTHOMN WHIYKIIHH. DJ1C WHYKIIAH. 3aKkoH OK 02, | IIPGS5, ITP06, IIP6GS, ITPG9,
AJIEKTpOMAarHUTHOM  wHAyKuuu  Dapajes. Buxpesoe OK 03, | JIP25, MP4, MP6, MP13,
anektpuueckoe none. Toku Dyko. OK 06, | MP17, MP18, MP19, MP20,
OJIC uHOAYKIMU B TPOBOJAHUKE, JBUXKYIIEMCS B OK 07 | JIPS, JIP6, JIP32, MP21,
OJIHOPOJHOM MAarHUTHOM IOJIE. MP23, MP44, MP38,
IIpaBuiio Jlenna. MP39, MP46, JIP14, JIP13,
NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B ILEIHU JIP12, JIP28, JIP31
MOCTOSHHOTO  TOKa. SIBinenue  camouHaykuuu. IJC
CaMOMHAYKITUH.
DHeprus MarHUTHOTO TOJISt KaTYIIKHU C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
IIpogeccuonaabHO - OpUEHTHPYIOLEE COAEPIKAHUE 1/0
[IpuMeHeHne AIEeKTPOMArHUTHOW WMHAYKIIMU B YCTPOMCTBAxX 1/0
U arperarax.
B ToM 4nciie npaKTHYeCKHX M JIA00PATOPHBIX 3aHSITHI 2/0
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 2/0
[Ipaktuueckoe 3anstue Nel3. Pemenuwe 3amau mo Teme 2/0 OK 01, | I1P62,ITPG6, IIP67, MPI
«INEeKTPOMArHUTHAST WHAYKIHUSA. 3aKOH SJIEKTPOMArHUTHON OK 02, | MP3, MP15, MP12, MP13
UHAYKIAA. CaMOMHTYKIIHSI» OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
PA3JIEJI 5§ KOJIEBAHUSA U BOJIHBI 20/0
Tema 5.1 Conepxanue 7/0
MexaHnnuyecKkue Konebarenpnasg cucrema. CBoOOIHBIE KOJIEOaHHS. 1/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
K0JIe0aHUS M BOJIHDI Iapmonnueckne konebanusa. Kunematmueckoe u OK 02, | IIPOGS, I1P06, IIPGS, ITPGY,
JTUHAMHYECKOE OMHUCaHue. JHEPreTHIeCKoe OMMcanne (3aKoH OK 03, | JIP25, MP4, MP6, MP13,
COXPaHECHUSA MEXaHUYECKOU SHEPTHH). BeiBoa OK 06, | MP17, MP18, MP19, MP20,
JTUHAMHYECKOTO OMHMCAHUS TAPMOHUYECKUX KOJEOaHUN U3 MX OK 07 | JIP5, JIP6, JIP32, MP21,

SHEPreTUYECKOr0 U KHHEMATHYECKOTO OMHMCAHUS.
Avmmutyga u (aza koneOanuii. CBs3b aMILTUTYIBI
KOJIeOaHUH MCXOMHOW BEIMYUHBI C aMITUTyIaMU KOJIeOaHui
€€ CKOPOCTH U YCKOPEHHS.
Ileppon m dacrora konebanmii. [lepuon wmanbIx

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




CBOOOMHBIX  KoieOaHMI  MaTeMaTU4EeCKOro  MAasATHHKA.
[lepron cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MAasTHUKA.

[Tonstue o 3aTyxaromux KosneOaHUsX. BbIHyXIeHHbBIE
kosneOanus. Pe3zonanc. Pe3onancHas kpuBas. Biusnue
3aTyxaHUs Ha BUJl PE30HAHCHOM KPUBOM. ABTOKOJICOAHHS.

MexaHnyeckre BOJIHBI, YCIOBUS UX PACHpPOCTPAHEHUS.
[lonepeunbie u mpoaoibHble BOJHBL [lepuoxa, ckopocTh
pacnpocTpaHeHus U JJMHa BOJHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaXeHue, IMpelioMlieHue, uHTepdepeHus u
TG paKIHS.

3Byk. CkopocTh 3Byka. ['poMkocTs 3ByKa. Bricora
ToHa. TemOp 3ByKa.

[IlymoBoOe 3arpsi3sHEHNE OKPYKAIOIIEeH CpeJibl.

B ToM yHc/ie MPaKTHYECKHUX U JJA00PATOPHBIX 3aHATHI 6/0

[Ipaktrueckoe 3anstue Nel4., MexaHuueckue KoyeOaHUS U OK 01, | IIP62,ITPG6, IIP67, MPI

WX XapaKTePUCTUKU 2/0 OK 02, | MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8§, MP10

JlaboparopHuoe 3ansaTue Nel6. [IpoBepka 3akOHOB KoneOaHUM 2/0 OK 01, | ITP62, ITP66, ITPGS, ITP610,

MaTeMaTHYeCKOro MasTHUKA OK 02, |IIP610, MP3, MP5, MPI15
OK 05, | MP28, MP31, MP32, MP33
OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,

Jlabopatopnoe  3anatue Nel7.  M3yueHme  3aKOHOB 2/0 OK 01, | ITP62, ITP6G6, ITPGS, , ITP610

MPY>KUHHOTO MasiTHUKA OK 02, | MP3, MP5, MP15, MP28
OK 05, | MP31, MP32, MP33, MP34
OK 07, | MP37, MP54, MP55, MP 56
OK 04 | MP 43, JIP34, JIP32,
OK 09,

Tema 5.2 Coaep:xanue 8/0




DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KosnebarenpHbIi KOHTYD. CBo0OogubIE
AJIEKTPOMArHUTHBIC KOJeOaHus B UI€aTbHOM KOJiebaTeTbHOM
koHType. Dopmyna Tomcona. CBs3b aMIUTUTYABI 3apsja
KOHJICHCATOpa C aMIUIATYJI0M CHUJIBI TOKa B KoJebaTenpbHOM
KOHTYpE.

3akou COXpPAaHCHUA OHCPIun B nacajIbHOM
KoJIe0aTeIbHOM KOHTYpE.
3aryxaroiiue 3JIEKTPOMAarHUTHbHIC KoJieOaHusl.

BbIHYX1€HHbIE 3]IEKTPOMAarHUTHBIE KOJIeOaHus.
IlepemeHHBII TOK. MOIIHOCTH NIEPEMEHHOIO TOKA.
AMIUIUTYZHOE M JEHCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U

HamNpsOKCHUST TPH  pa3nuyHOH  ¢GopMe  3aBHCHMOCTH
IIEPEMEHHOT'0 TOKA OT BPEMEHHU.
CuHyconjaibHbIil  mepeMeHHbIi  Tok.  Pesucrop,

KOHJEHCATOp M  KaTyllka HWHAYKTMBHOCTH B  LIENHU
CHUHYCOMJAJIbHOIO IIEPEMEHHOr0 TOKAa. Pe3oHaHC TOKOB.
Pe3oHaHc HanpsHKeHU.

Wneanbublil Tpancdopmarop. [IponsBoacTso, nepempaya
U TIOTpeOJICHHE MIEKTPUUECKON SHEPTUH.

DKoJorn4YecKue pucku npu MIPOU3BOJICTBE
aneKkTpodHeprun. KynbTypa ucnonbs30BaHus JIEKTPOIHEPTUN
B HOBCGI[HGBHOI\/'I KHU3HU. 3J'I€KTpOMaFHI/ITHI>Ie BOJIHBI.
VYcnoBuss U3IydeHHs DJIEKTPOMArHUTHBIX BOJIH. B3anMuas

OpHUEHTALIUSI BEKTOPOB E,B,Vs AJIEKTPOMATHUTHOU BOJIHE.
CBoiicTBa JJIEKTPOMArHUTHBIX BOJIH: OTpPa)KE€HUE,
MperoMIIeHue, MoJsipu3anus, uHTepdepeHus u Tudpaxius.
[llkama  3MEKTPOMAarHUTHBIX  BOJH. [IpumeHeHue
ANEKTPOMArHUTHBIX BOJH B TEeXHUKE U ObITYy. [IpuHIMIBI
paarocCBI3u )44 TEJIEBUICHUS. Pagnonoxarms.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpPEbl.

1/0

IIpogeccrnoHaIBLHO - OPHEHTHPYIOLIEE COAePKAHNE

1/0

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

I1P61, TTIPG2, ITP63, I1P64,
I1P65, 11P66, IIPGS, I1PGY,
JIP25, MP4, MP6, MP13,
MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




TexHonorun oxXpaHbl OKPYKarolIel Cpeabl MPU CKUTAHUN
OpPraHWYEeCKOro TOIUIMBA; ['a30BO€ TOIUIMBO U OCHOBBI €r0
COKMTaHUS; TPeoOpa3oBaHus TEIUIOTHl B JJIEKTPUYECKYIO U
Jpyrue BUAbI DHEPIUH.

1/0

B ToM 4nciie npakTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 6/0
[Ipaktuueckoe 3ansitue Nel5. Pemienue 3amau Ha BUJIBI 2/0 OK 01, | I1IP62,ITPG6, IIPG7, MPI,
CONPOTUBJICHUM B LEMIX IEepEeMEHHOro Toka. DopMyiisl OK 02, | MP3, MP15, MP12, MP13,
TpaHncgopmaropa OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
[Ipaktnueckoe 3amsitme Nel6. Permenwme 3amad mo Teme 2/0 OK 01, | IIPG2,IIPG6, IIPG7, MPI,
«INEKTPOMAarHUTHBIE KOJICOAHMS M BOJIHBD OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8,
MP10
JlaboparopHuoe 3ausitue Nel8. YerpoiictBo Tpanchopmaropa, 2/0 OK 01, |IIP62, TIIP66, IIPGS,
reLeparopa OK 02, |IIP610, ITP610, MP3, MPS5,
OK 05, | MP15, MP23, JIP26,
OK 07, | MP28, MP31, MP32, MP33,
OK 04 | MP34, MP37, MP44, MP47,
OK 09, | MP48, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Tema 5.3 Conep:xanue 5/0
OnTuka
[TpstmonuHeiiHOE pacrpocTpaHeHHE cBeTa B 1/0 OK 01, | I1P61, ITP62, I1P63, ITPG4,
oaHopoaHOM cpexe. JIyu cBera. ToueyHbIN HCTOYHUK CBETA. OK 02, | IIP6S, ITP06, IIPOS, I1PG9,
OtpakeHue cBeTa. 3aKOHbl OTpPAXXEHHUs  CBETA. OK 03, (JIP25, MP4, MP6, MP13,
[Toctpoenne  m300pakeHMI B IIJIOCKOM  3€pKaje. OK 06, |[MP17, MP18, MP19, MP20,
Cdepuueckue 3epkana. OK 07 |JIP5, JIP6, JIP32, MP2I,

[Ipenomnenue cBera. 3aKOHBl TPEIOMIICHUS CBETAa.
AOCOMIOTHBIN TOKa3aTenb mpenoMiaeHus. OTHOCUTENbHBIHN
MoKazaTeNnb mpenomiieHus. [1oCTOSHCTBO 4acTOTHI CBETa U
COOTHOIIIEHHE JUTHH BOJIH npu nepexoje
MOHOXPOMATHYECKOTO CBETa 4Yepe3 TpaHUIly pasjeiia ABYX
ONTHUYECKUX CPE/I.

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




Xon nyuerr B mpusme. [ducnepcusi cBera. CiioxHBIN
cocraB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbId yron
IIOJIHOTO BHYTPEHHETO OTPAXKECHHUSI.

Cobuparolue 1 paccerBaronye JUH3bl. TOHKas JTUH3A.
@DOKYyCHOE pacCTOSHHE U ONTHYECKas Cuja TOHKOM JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOH chepuueckoi
JUH3bl OT €€ TE€OMETPUHM M OTHOCHUTEIBHOIO IIOKa3aTells
MIPEJIOMIICHUS.

@opMyna TOHKOW JIMH3BL. YBEIWYEHHUE, JaBAEMOE
JIMH30H.

Xox dy4a, HmpOUIENLIEr0 JIMH3Y IOJ IPOU3BOJBHBIM

yIJoM K €€ TJiaBHOW ontuyeckod ocu. [loctpoenue
M300paKeHU TOYKH M OTpe3Ka MPsMON B COOMPAIONINX U
pacceMBalOIIMX JIMH3aX W HUX cucTemax. Onruueckue
npubopsl.  Paspemaromass  cmocoOHocTh.  I'ma3  kak
ONTHYECKas cucrema. [Ipenensr MIPUMEHUMOCTHU
r€OMETPUYECKOMN ONTUKH.
BonnoBast ontuka. MHtepdepennus cera. KorepeHTHbIe
UCTOYHUKU. YCIIOBUS  HAOMIOJIEHUS  MAKCUMyMOB U
MUHUMYMOB B HHTEp(EpPEHIMOHHOW KapTUHE OT JBYX
KOT€pEHTHBIX  UCTOYHHMKOB.  IlpuMepsl  KilacCMUECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmuss  cera.  JludpaxkiuoHHas  pemieTka.
VYcnoBue HaOMIOEHUS TTIaBHBIX MaKCUMYMOB TpU TMaJeHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha AU(PPAKIMOHHYIO PELIETKY.
[Tonspuszanus ceera.

B TOM uKciIe NIPAKTHYECKUX U JT1A00PATOPHBIX 3aHATHI 4/0

JIaboparopHuoe 3anstue Nel9. Onpenenenue noka3arens 2/0 OK 01, | IIP62, ITP66, ITP68 ITP610,

MPEIOMIJIEHUS CTEKJIA. OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,

OK 09,




[Tpaktrueckoe 3anstue Nel7 Pemenue 3agad mo teme 2/0 OK 01, | IIP62,ITPG6, I1PG7, MP1,
«Onruka» OK 02, | MP3, MP15, MP12, MP13,
OK 05, | MP17, MP19, MP 20,
OK 07, | MP45, MP42, MP 43, MPS,
OK 04 | MP10
OK 09
PA3JIEJI 6. OCHOBBI CHHEIITUAJIBHOM TEOPUU OTHOCUTEJIbHOCTH. 1/0
['paHunbl TPUMEHUMOCTH KJIACCUYECKON MEXaHHKHU. 1/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
Tema 6.1 OfHOBbI IMocTynaTel CrienUaibHON TEOPUH OTHOCUTEIBHOCTH. OK 02, | IIP65, I1PG6, IIPGS, IIPGY
crnenuaibHON [TpoCTpaHCTBEHHO-BPEMEHHO HUHTEPBAJL. OK 03, | JIP25, MP4, MP6, MPI13
Teopun [IpeobpazoBanuss  Jlopenma.  YcioBue  NPUYHUHHOCTH. OK 06, | MP17, MP18, MP19, MP20
OTHOCHTCILHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMejIIEHHe BPEMEHH OK 07 | JIP5, JIP6, JIP32, MP21
Y COKpAIllCHUE JJTMHBI. MP23, MP44, MP38, MP39
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI. MP46, JIP14, JIP13, JIP12
CBs3p  Maccel € DHEPrMEM W HMMILYJIbCOM JIP28, JIP31
PEISATUBUCTCKON YaCTUIIBI. DHEPTHSI IIOKOSI.
PA3JIEJI 7 KBAHTOBAS ®U3UKA 70
Conep:xanue 3/0
Tema 7.1
Kopnycky.isipHo- PaBHOBecHOe TeroBoe M3NydyeHHE (M3IydeHue abCONIOTHO 1/0 OK 01, | I1P61, ITP62, I1P63, ITP64,
BOJIHOBO#I yajim3m. | UCPHOTO Tena). 3akoH cmemeHns Buna. ['mnoresa [lnanka o OK 02, | [TP65, I1P66, IIP68, I1PGY,
kBaHTaXx. @oTOHBL. DHeprus M  HUMIYIbC (OTOHA. OK 03, | IIPyl, IIPy2, Ilpy3, Ilpy4,
dotorhdexr. Omeiter AT Cronerosa. 3aKOHEI OK 06, | [TPyS, IIPyl0, [TPyl11,
¢doroadpdexra. YpaBHenue DiHmrerHa 11 potodddexra. OK 07 | ITPyl3, JIP25, MP4, MP6,
"Kpacnas rpanuna" ¢oroaddexra. JlaBnenue csera (B MP13, MP17, MP18, MP19,
YaCTHOCTH, JJaBJICHHE CBETa HA aOCOIIOTHO MOTJIOUIAIOIIYIO U MP20, JIPS5, JIP6, JIP32,
aOCOJIOTHO ~OTpaXkarollyro TmoBepxHocTh). Ombitel  [1.H. MP21, MP23, MP44,
Jlebenena. BonHoBbIe cBoiicTBa yacTuil. Bomubl ne bpoitns. MP38, MP39, MP46, JIP14,
JlnmHa BoJIHBI Ae bpoitist 1 pa3mepsl 00J1acTH JTOKaTU3aIuu JIP13, JIP12, JIP28, JIP31
IBUKYIIEHcs dacTuilbl. KopnmycKymnsipHO-BOTHOBOM Jyallu3M.
Hudpakaus >mekTpoHOB Ha Kpuctauiax. Crnenuduka
U3MepeHuit B MHUKPOMHpE. CootHoreHus
HeomnpezaeneHHoctel ['elizendepra.
B ToM yunciie MpakTHYeCKUX U JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktnueckoe 3anarue Nel8. PemieHue 3amau mo Tteme 2/0 OK 01, | IIP62,ITPG6, IIP67, MPI




«3akoHnbl hoTodddekra. YpaBHeHHE DUHIITECITHAY. OK 02, | MP3, MP15, MP12, MPI13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
Tema 7.2 Conepxanue 3/0
CTtpoenue aToma OmneITBl  TO  HWCCIICNOBAHMIO  CTPOCHHS  aroma. 1/0 OK 01, | ITP61, ITPG2, ITPG3, I1P64,
[Tnanerapnas mogens atroma Pesepdopra. OK 02, | IIPGS5, ITP06, IIP6GS, ITPGY,
[Toctynatel bopa. U3nydyenue u nornomenue GpoToHOB OK 03, | [IPyl, TIPy2, Ilpy3, Ilpy4,
IIpU IIEPEXOE aTOMA C OJTHOI'O YPOBHS SHEPIUU Ha APYTOM. OK 06, | ITPy5, IIPylO, ITPyl11,
Buael cnektpoB. CHeKTp ypOBHEW 3JHEpPruu aroma OK 07 | IIPyl3, JIP25, MP4, MP6,
BOJIOPO/IA. MP13, MP17, MP18, MP19,
CnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep. MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
B ToM 4nciie npaKTHYeCKHX U JIA00PATOPHBIX 3aHSITHI 2/0
[Ipaktuueckoe 3ansitue Ne 19. «3anuch siACPHBIX pPEaAKIIHil. 2/0 OK 01, | IIP62,IIPG6, IIP67, MPI1
CtpoeHne aTOMOB M aTOMHBIX sJIep. 3aKOH PaguO0aKTUBHOIO OK 02, | MP3, MP15, MP12, MP13
pacmana. OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
Tema 7.3 Conep:xxanue 1/0
ATOMHOE s11pO Hyknonnas moxens sapa ['eilizenGepra - lBaHeHKo. 1/0 OK 01, | I1P61, ITP62, I1P63, ITPG4,
3apsin  anpa.  MaccoBoe  umcino  sapa.  M3ortombl OK 02, | IIP6S, ITPG6, IIPGS, I1P69
PagnoaktuBHOCTh.  Ajbda-pacnag.  DIEKTPOHHBIH U OK 03, | IIPyl, IIPy2, Ilpy3, Ilpy4
MO3UTPOHHBIA  Oera-pacnag. ['amMma-uznydeHue. 3aKkoH OK 06, | ITPyS, IIPyl0, [TPyl1
palrMOaKTUBHOrO pacnaja. PaauoakTUBHBIE M30TOIBI B OK 07 | IIPyl3, JIP25, MP4, MP6

npupose. CBolicTBa MOHM3UPYIOLIETO H3Iy4deHus. BiusHue
PaJUOAKTUBHOCTU HA JKUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢on uznydyeHus. [losumerpus. DHeprus CBsI3U HYKIOHOB B
anpe. Snepuble cunbl. Jlebekr wmaccel sapa. SnepHble
peakuuu. Jlenenne u cuHTE3 sAep. SAepHBIE pPEAKTOPHI.
[Ipobnembl  ympaBisieMOro  TEPMOSIIEPHOTO  CHHTE3a.
OKOJIOTMYECKUE aCIEKThl PA3BUTHS SAEPHONW SHEPrETHKH.
Meroasl perucTpanMv M HUCCIEIOBAHUS JJIEMEHTAPHBIX
YaCTHII. @dyH/1aMEHTaJIbHbIE B3aUMOJICHCTBUSI.
bapronbl, Mme3oHbl W sentoHbl. IIpencraBienue o

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




CrangaptHoil Mozenu. KBapk-riitoOHHass MOJENb aJpPOHOB.
@usuka 3a npenenamu CrangaptHot Mojenu. TemHas
Marepus U TeMHas dHeprus. EqUHCTBO (HM3HMYEeCKON KapTHHBI
MHpa.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMMUHU N ACTPODPU3UKH.

3/0

Tema 8.1 D1eMeHTDI
ACTPOHOMUM U
acTpousuxu.

Conep:xkanue

3/0

OTansl pa3BUTHUS ACTPOHOMHUH. [Ipuknannoe i
MHPOBO33PEHUECKOE 3HAYEHUE acTpoHOMUH. [[pumeHumocTh
3aKOHOB (DM3HKU JJIsi OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00beKkTOB. MeToabl  aCTPOHOMHYECKHUX  HMCCIICIOBAHUM.
CoBpeMeHHbIE ONTHUYECKHUE TEIECKOIbI, PaJUOTEIECKOIIBI,
BHeaTrMoc(epHas actpoHomus. Bwua 3Be3mHOro HeOa.
Co3sBe3nus, sipKue 3BE3/Ibl, TUIAHETHI, UX BUJIMMOE JBUKEHUE.
Conneunas cucrema. Comanne. ConHeuHass aKTHUBHOCTb.
Ucrounuk sneprun CosHa U 3Be3/. 3BE3/bl, UX OCHOBHBIE
XapakTepucTUku. JluarpamMmma '"CHeKTpaibHBIM Kjacc -
CBETUMOCTBE".  3Be3mbl IJIAaBHOH  IIOCIIEIOBATCIBLHOCTH.
3aBHCHUMOCTh ''Macca - CBETUMOCTB" I 3Be3] IJIaBHOH
MOCJIeIOBAaTEILHOCTH.  BHyTpeHHee  CTpoeHHe  3Be3jl.
CoBpeMeHHbIE TPEJICTaBICHUS O NPOUCXOXKIECHUU U
spomoniuy ColHIIa ¥ 3Be3/. DTaIlbl KU3HH 3Be3[. MIICUHBINI
[1yTh - Hama 'anaktuka. [lonoxenue n aBmxenne ConaHua B
lanaktuke. Tumnbl ranaktuk. PaguoranakTMku W KBa3aphbl.
UepHble nbIpbl B sipax ranakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3axkon XaO6ma. Pa30Oeranue ranaktuk. Teopus
Bonbmioro B3peiBa. PenmkroBoe wu3myueHue. MaciiraOHas
cTpyktypa Bceenennoil. Meraranaktuka. Hepemennsie
POOJIEMBbI ACTPOHOMUH.

1/0

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

[1P63, ITPy6, ITPy8,MP 10,

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

2/0

[Tpaktuyeckoe 3anstue Ne 20. Pabora ¢ xaprToil 3Be31HOTO
HeOa.

2/0

OK 01,
OK 02,
OK 03,
OK 09

[1P62,1IP66, I1P67, MPI
MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45
MP42, MP 43, MPS, MP10

HpOMe)KyTO'lHaH aTTeCTanusa

Bcero:

117/0




3.3 IlepeyeHnnb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Tembl 1a060pPaTOPHBIX
MPAKTUYECKUX 3aHATHI

u ()

Kparkoe conepsxanue/ onucanue (11eiab paboTh)

Criennann3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CpEICTBa,  NPOrpaMMHOE
obecnieueHue (mpu HEOOXOIMMOCTH)

Paznea 2 MEXAHUKA

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansaTre Nel

((OHpeI[eHeHI/IC IIJIOTHOCTHU BEIICCTBA»

" 3KCHCPHUMCHTAJIILHO OIIpCACIINTD IIJIOTHOCTH
JKUIKOCTU U TBCPAOIr'o TECJa,
"  OonpeaciuThb OCHY JCJIICHUA HU3MCPUTCIIbHBIX

npuOOpOB, H3MEPUTh TE€OMETPUUYECKHE pPa3Mephl Ted,
OINpeNIeNIUTh MX MAacCy, paccyuTarth O00bEM, pe3yjbTar
CPaBHUTHb C TaOJMYHBIMU 3HAUYEHUSMU M YCTAaHOBUTh
NOTPEUIHOCTh SKCIIEPUMEHTA

Becwl ¢ pazHOBecamu; TMHEHKa MacITaOHas;
MITAaHTCHIUPKYJIb;  MEH3YpKa;  BEIIECTBO,
IJIOTHOCTh KOTOPOT'O HYKHO OIPEICIUTh

JlabopaTtopHoe 3ansitue No2

Omnpenenenne kodpduiveHTa XecTKOCTH

yIpyroro Tena

* M3yunTh 3aBUCHMOCTb CHJIBI  yIPYTOCTH  OT
JUHEeWHOW nedopmanuu; Ha 1npumepe aedopmanuu
pacTsHKeHUs HKCIEPUMEHTAITBHO MOJITBEPANTD
CIpaBeJIMBOCTh 3aKOHA ['yKa; onpenenuTh pacyéTHbIM U
rpadpudeckuM  crocodbamMu K0 GUIMEHT  YIpyrocTu
(>k€CTKOCTh) MPY>KUHBI (PE3UHBI);

"  ONpeAeNuTh IEHY JICNCHUS  HM3MEPUTEIBHBIX

npuOOpOB, H3MEPUTH YJ/UIMHEHHE YIPYroro Tejla Mpu
pa3nuuHbIX JAedopmanusx, paccuyuTaTb KOIPPUIUEHT
KECTKOCTH,

®  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMHU 3HAUYEHUSMHU U
YCTaHOBUTH MOTPELIHOCTD HKCIIEPUMEHTA

[ratuB ¢ Myproil U  aepKaTeysaMH,
JUHAMOMETP € HCCIELyEeMOH MpYXKHHOH H
3aKpbITOM  IIKaJOM (WIM  HcclaeayeMbli

JIOCKYT pE3WHBI), JIMHEHKa, Yalia OT BECOB,
Ha0Op TPYy30B C M3BECTHBIMH MaccaMu (I10
100 u 50 rpammoB)

HpaKTquCKI/Ie 3aHATHSA

[Ipaktuueckoe 3anstue Nel
Pemenue 3az1a4 o
YpaBHEHUSI IBH>KECHHUS.

KHNHEMATHUKE.

® HayuuTbCi pa3aMyaTh BHJBl  MEXAHUYECKOTO
NBUKEHHUSI B 3aBUCHUMOCTH OT (OPMbI TPACKTOPUH U
CKOPOCTH TEpPEMEIICHMs] Tela, pacCUUTHIBATh  €ro
mapaMmeTpbl,  Hay4dyuThCs  HM300paxkarb  rpaduuecku
pa3IuyYHbIE BUABI MEXAHWYECKUX JIBUKEHUH, 3aIMCBIBATh
YpaBHEHUSI JBUKEHMSI, pa3inyaThb €ro OTHOCHTEIbHOCTB;

HaydyuThCs  (OPMYIUPOBATH  CJICAYIOIIME  TOHSTHS:
MEXaHWYEeCKOe JBWIKEHHWE, CKOPOCTh M  YCKOpPEHHE,
cucTema OTCUeTa, MEXaHUYECKUH MPUHIIUTI

OTHOCHUTCIBHOCTH,

I/IH)II/IBI/I,Z[yaJ'IBHOG 3aJaHuc, KOHCIICKT

HeKHI/Iﬁ, CITPaBOYHEBIC MaTCpUaJIbL




® [ocie M3y4yeHHUs TEOpEeTUYEecKOoro MaTepuasia
paccMoTpeTh  OOpasel]  pelieHHs  TUIOBBIX  3ajad,
BBITIOJTHUTDH 33IaHUS TPAKTUYECKON 4acTH
[TpakTueckoe 3ansitue No2 Pemenue " HayuuTbCi pelarb 3aJaud  Ha  mapameTpsl | UHauBuayanbHoe 3aJlaHue, KOHCIEKT
33/1ad  HAa TMapaMeTpbl BpallaTeIbHOTO | BpalaTeIbHOTO JIBHXKCHHS JICKITUH, CIIPABOYHBIC MAaTEPHAIIBI
JIBUKCHHUS
[Tpaktueckoe 3ausitue Ne3 Pemenue " packpeITb cojepkaHue 3akoHOB HproTona wu | TeTpaab [Uisl MpakTUYECKUX padoT, pyyka,

3agad I10 TEMC «BI/II[H CHJI B MCXAaHHUKC.
Cua TPEHUA IIOKOA, CKOJIbXXCHUA,
KauCHU, BpALLICHUA»

0COOEHHOCTH CWJI  PAa3IMYHOM MPHUPOJBI; 3AKPENUTh
YMEHHSI U HaBBIKM pEIICHUs 3aJad Ha BTOPOHM 3aKOH
HeroToHa, KOrIa Ha TeNo AEUCTBYIOT HECKOJIBKO CHII;

" [OcCi€ U3YYEHUS TEOPETUYECKOTro Marepuana
paccMoTpeTh  OOpasel]  pemieHHs  TUIOBBIX  3ajad,
BBIIIOJIHUTD 331aHUS IPAKTUUYECKON 4acTu

METOINYECKUE PEKOMEHTalluK 1o
BBITIOJTHECHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHIaml

[Ipaktnueckoe 3ansatue No4  3aKoHBI
COXpaHEHHS B  MEXaHUKe M  UX
MIPUMEHEHUE

" 3aKpCIIMTh YMCHHA KW HABBIKK PCIICHHA 3a1a4 Ha
3AKOHbI COXPAaHCHUS SHCPIUH U UMITYJIbCa TECJla,

" J1Iocie HU3YUCHUA  TCOPCTHUUYCCKOI'O Marcpuraia
pPacCMOTPCTDb O6p213€].[ peLICHUA THUIIOBBIX 3aja4,
BBITIOJITHUTB 3aaHUs HpaKTI/I‘ICCKOﬁ qacTu

Terpame s TpakTHYECKUX pPadOT, pydKa,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, JIMHEIKa, KapaHalll

[TpakTrueckoe 3ansaTue Nes

" 3aKp€OuTh YMCHHUS W HABBIKM DCHICHHUA 3aaa4 Ha

Terpane 11 HpakTUYECKUX paboOT, pydka,

Pemennie 3amau Ha GopMysibl pabOThI CHIL. | (OPMYJITBI paOOThI, MOIIIHOCTH, 3aKOHBI COXPaHCHUSI METOTUYCCKHUEC PEKOMEHJaluu o
PaGora 1 MomIHOCTh. DHEpPrus, €€ BUIBL " [ocie M3y4eHUS TEOPETUYECKOr0 Marepuana | BHIIOJTHEHHIO paboTHI, CTIPaBOYHBIN
3aKOH COXpaHEHHsI YHEPTUH paccMOTpeTh  oOpasel]  pelieHHs THIOBBIX  3ajad, | MaTepHual, JIMHEeWKa, KapaHIaml
BBITTOJTHUTH 33JIaHHS IPAKTHYECKOH YacTH
Paznen 3 Moaekyasipuass ¢uznka u
TePMOJIMHAMHKA
JlabopaTtopHble 3aHATHSA
Jlabopatoproe 3ansitne Ne3“IIpoBepka "  U3y4YHTh B3aUMOCBSI3b Makpockonndeckux | CuiabpoH  (aJFOMUHHEBBI  TePMETHYHBIN

ra3oBbIX 3aKOHOB”

MapaMeTpoB Ta3a 3aJaHHOW MacChl; ONBITHBIM IyTEM
yOeauTcs B cripaBeJIMBOCTH 3aKoHa boiins-Mapuorra;

" omnpeaenuTh OO0BEM W JaBIEHHE Ta3a MpH
MOCTOSIHHOM TeMIepaType MpU Pa3IudyHOM MOJIOKEHUU
CTEKJITHHOW TPYOKE B COCY/Ie

OWIHHAP C TO(QPUPOBAHHBIMH CTCHKAMH,
IIKAJIOKW YCIIOBHBIX €IWHHI], IOPLIIHEM C

BEPTUKAIILHBIM BHUHTOM), BO3JIYXOBOJIHBIN
COEMHUTEIBHBIN LLUIaHT, MaHOMETD,
OapoMeTp, WCHBITYeMBI Ta3 3aJlaHHON

MacChl — BO3JIYX.

JlaGopaTtopuoe 3ansatue Ned OmnpeneneHue
KodduImeHTa MOBEPXHOCTHOM
TUIOTHOCTH JKUAKOCTH METOJOM OTpBIBA

=  ONpEeNeIUTh TMOBEPXHOCTHOE HATSKEHUE BOJIBI H
MBUIBHOTO pacTBOpa METOJIOM OTPbIBA Karlellb
"  P3MEpPUTh MAacCy OJHOM Kaliu, JUIMHY TPaHUIIbI

[Iopuny, aas 4YUCTOM BOMABI, INNPHI] IS
MBUIBHOTO pacTBopa (o0beMoM 5-10 wi),
CTaKaHYMK C YHUCTOM BOJOH, CTaKaHYHK C




KareJib

MMOBEPXHOCTHOTO  CJIOS,  paccuuTaTh  Kod(pduimeHT
MMOBEPXHOCTHOTO HATSKEHUSI PACTBOPOB;
"  pe3yJbTaT CPAaBHUTH C TAOJUYHBIMH 3HAYCHUSMU U

YCTAHOBUTH NOI'PCIIHOCTD SKCIICPUMCHTA

MBUIBHBIM PACTBOPOM, IITAHTCHIMPKYJIb WIH
MHUKPOMETP, OCTPO OTTOUEHHBIA KapaHAalll.

JlaGopaTtopHoe 3ansatue Ne5 OnpeneneHue
BJIQKHOCTH BO3JlyXa H aTMochepHOro
JTABJICHUS

U3MEPHUTh  OTHOCHUTEIBHYIO  BJI&XHOCTH BO3AyXa B
nabopartopun (pU3MKH C TTOMOIIBIO ICUXPOMETPA, U3MEPUB
TEMIIEPATYPY BIKHOTO M CYXOr0 TepMOMETpa

['urpomerp ncuxpomerpuueckuii BUT — C,
CTakaH ¢ KUIITUYEHOH BOJIOU

JlabopaTtopHoe 3ansarue Ne6 Omnpezenenue
YIIEIBHOM TEIUIOEMKOCTH BEUIECTBA

®  ONBITHBIM IIyTEM OIPEACIIUTH BEIUYHMHY YACIbHOU
TEIUIOEMKOCTH BEIECTBA M BBUSICHUTH (DU3MUECKUIT CMBICI
ypaBHEHHS TEIJIOBOTO OanaHca;

"  OHpeNenuTh LEHY  JCJCHHS  HM3MEPHTENIbHBIX
npubOpOB, M3MEPUTh MAacCcy KaJIOpUMETpa, BObBI, Tela,
HAarpeB TeJI0, IPOU3BECTH TEIUIOOOMEH C  BOJOIA,
paccumMTaTh TEINIOEMKOCTH Tela,

"  pe3yNbTaT CPAaBHHUTH C TAOJUYHBIMU 3HAYCHHUSAMH H
YCTAHOBUTH NOI'PCIIHOCTH DOKCIICPUMCHTA

Becbl onrTuyeckue Ha IMITATHBE; Pa3HOBEC;
UCCIIEIyeMOE  BEIIECTBO;  KaJOPHUMETP;
TEPMOMETD; FIEKTPOIUIHTKA; COCY/I C BOJIOU

JlaGopaTopHoe 3aHATHE Ne7
Onpenenenyre MOy YIPYTOCTH PE3UHbI

" Hay4YWThCS CO3/1aBaTh KPHUCTAJLIbI, MPOHAOIIOIATH
POCT KpUcCTaJlIa, H300pa3UTh €To dTarbl rpaduyecK;

"  ONpeneiuTb MOAYJdb YIPYTrOCTU PE3UHBI
pacTsKEeHUH;

" MPOM3BECTH PACTSIKEHHE LIHYpa, U3MEPUB pazMep
nedopmanuu;

"  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMH 3HAUCHUSMU U
YCTAaHOBUTDH IMOTPCITHOCTH SKCIICPUMCHTA

npu

IToBapeHHast coJib, TUCTUILIMPOBAHHAS BOJIA,
BOPOHKA, JICpEBSHHAs [MIMaKKa, Mapis,
CTaKaHbl, HUTKa (JIeCKa), PE3MHOBBIN LIHYP
mmaon 25—30 cMm u ceuenuem 4— 10 mm2
,Ha0op rpy3oB mo 0,1 kr, mTaTUB, TUHEIKA,
IITAHTSHITUPKYITh HITH MUKPOMETP

IIpakTHYeckHe 3aHATHA

[IpakTuueckoe 3ansatue Ne6
Pemmenne 3agau mo teme «OcuoBsl MKT.
YpaBHEHHE COCTOSTHUS UCATHHOTO Ta3ay

" 3aKpCIIUTh YMCHUA n HaBBbIKU BBIYUCICHUS
[IapaMeTPOB COCTOSIHUS Tra3a, UCIIONb3ys I'a30BbIE 3aKOHBI
n ypaBHeHue MenaeneeBa — Kialinepona;

" [OCIE€ M3YYEHUs TEOPETUYECKOro MaTepuasna
paccMoTpeTh  oOpasel]  pelleHHs  THUIOBBIX  3ajad,
BBITNIOJIHUTD 331aHUS TPAKTUYECKON 4acTU

Terpaas sl MpakTHYECKUX padoT, pyyka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHaml

[IpakTrnueckoe 3ansTue Ne§
JlaBneHue KXuAKOCTEH M TBEPABIX TEIL
3axoH [lackas.

u HAYYUTBHECA BBIUYUCIIATH OABJICHHUC B XHUIAKOCTAX M
TBEPABIX TellaxX, TMEePEeBOJAUTHh EIUHUIBI U3MEpPEHHs B
pa3IUYHbBIC CHCTEMBI,

" [ocie U3yueHUus
paccMoTpeTh  obOpaser|

TCOPCTUICCKOTO MaTrepuaia
PEIICHUA THITOBBIX 3aaa4,

Terpaab sl MpakTHYECKUX padoT, pyyka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHaml




BBITIOJIHUTD 3aJaHUsL HpaKTI/I‘IeCKOI\/'I qacTHu

IIpakTrueckoe 3anstue Ne7

" 3aKpCIIMTh YMCHHA KW HABBIKU PCIICHHA 3a1a4d Ha

Terpags UIsi MPaKTUYECKHX padoOT, pydKa,

Pemenne 3amau mo Teme «OcHOBBI | mnepBoe Haudano TtepmoauHaMuku u  KIIJ[ TenmnoBoro | Meroanueckue PEKOMEH1alluu o
TepMOJMHAMUKHU. [IpuMeHeHue mnepBOro | JABUTATENS; BBITIOJIHEHHIO paboTHI, CITPABOYHBIN
HayaJla TEPMOJAMHAMUKH K HU30IPOLIECCAM. " [OClI€ M3Y4eHUs TEOpPEeTMYECKOro Marepuana | MaTepuall, JMHEHKa, KapaHIanl
KII/I TermoBoro nBuraTtens» paccMOTpeTh oOpa3ell peuieHusi TUIIOBBIX  3ajady,
BBIIIOJIHUTH 3aJaHUS] NPAKTUYECKON YaCTH
Pasnen 4. DiekTpoanHaMuka
JlabopaTropHble 3aHATHSA
JlabopaTtopHoe 3ansarue Ne8 Ornpenenenue = QIpEacsEHue YAEIBHOTO conpotuBieHus | ICTOUHMK TOKa, aMmepMmeTp, BOJBTMETP,
YAEJIBHOI'O CONIPOTUBIJICHUS IIPOBOJHUKA MIPOBOJIHUKA KCIIEPUMEHTAIbHBIM IyTEM; COEIMHUTEIIbHbIE IPOBO/IA, KJIIOY,
®  ONpEeNenuTh UEHY JICJICHUS  HM3MEPUTENbHBIX | IITAHTCHLUMPKYJIb, JUHEHNKA, KYCOK MPOBOJA,
npuOOpoB, U3MEPUTHh JJIUMHY MPOBOAHHKA, COOpaTh | yAEIbHOE CONPOTHUBIICHUE KOTOPOIo
BJIEKTPUYECKYI0 I€lb 10 CXEME, CHATh II0Ka3aHUs | ONPEAEIsIeTCs
npubOpoOB,  paccuumTaTh  YAEIbHOE  COMNPOTHBIICHUE
MPOBOJIHUKA;
"  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMHU 3HAUYCHUSMU U
YCTAHOBHUTH MOTPEIIHOCTh IKCIEPUMEHTA
JlaboparopHoe 3aHATHE Ne9 " W3Yy4YUTh [OCJIENOBATENBHOE W  NapajuieabHOE | ICTOYHUMK — DIEKTPUYECKOM  DHEPIUM  C
DKCrepuMeHTalbHasi TPOBEpKa 3aKOHOB | COCTMHEHMS MPOBOJHUKOB; MOCTOSIHHBIM HampspkeHueM (He Bwire 25B);
[apajuIeIbHOTO ¥ IIOCIEA0BATEIBHOIO ®  OQNpENenuTbh LEHY JEJIEHUS  U3MEPUTENBHBIX | BOJBTMETP IIKOJIbHBIH; amIiepMmeTp
COEIMHEHUS TPOBOJHUKOB puOOpOB, coOpaTh DJIIEKTPUUECKYIO II€Mb IO CXeMe | MIKOJbHBINA, Ha0op  JEMOHCTPAIIMOHHBIX
MOCIEA0BATEIBHOTO U IApaUICIbHOTO  COECIMHEHUS, | PE3UCTOPOB C PAa3HBIMU CONPOTHUBIICHUSIMU,

U3MECPUTH CHIIYy TOKa M HAIIPSKCHHUE Ha BCEX YyYaCTKaXx,
OpOBEPUTH COOTHOMICHHUEC ITapaMETpPOB Ha COOTBCTCTBUC
3aKOHaM COCIHNHCHHUA

KJIF04Y, COCAUHUTCIIbHBIC ITPOBOAA

JlaGopatopHoe 3ansTHe NelO M3yuenue
pabotsl MmynbTUMETpa. Onpenenenue IJ[C

HAy4UTBhCS II0JIb30BATHCA MYJIBTUMETPOM U1 Pa3HbIX
PEXUMOB pabOTHI

MynbTMeTp, HaOOp PE3UCTOPOB, THOIBI,
TPHUOJIBL, HUCTOYHUK  TOKa, peocrar,

" BHYTPEHHETO COIIPOTUBIICHUS COEIMHUTEIIBHBIE IPOBOJA, KIIIOY.

MCTOYHUKA AJIEKTPUUYECKON SHEPTUI

JlaboparopHoe 3aHATHE Nell ®  PacKpbITh BIIMSIHUE TeMIIEpaTypbl Ha | [Ipubop ans ompeneneHus TemrepaTypHOIrO

Omnpenenecuue TEMIIEPaTYPHOTO | 3JEKTPUUYECKOE COIMPOTHBIEHHE METAJUIOB; OMNBITHBIM | KOO((dUIIMEHTa  CONPOTHBICHHUS  MEMH,

Kod(dumeHTa Meu nyTéM  ONpelNenuTh  KO3(PPUIMEHT  TepMuueckoro | repmomMerp TexHuueckuid or 0 go 100°C c
COIIPOTHBIIEHUSI MeIu, CcoOpaB HIIEKTPUYECKYIO MLenb U | HeHod geneHus 1°C, omMmeTp, BHEUIHH
U3MEpUB DJIEKTPUUECKHUE TMapaMeTpbl IMpPH pPa3IMuYHBIX | COCY]] KaJlopuMeTpa c BOJIOM,
TEMIEPATypax MPOBOJIHUKA; JNEKTPOIUINTKA, KJIKY, COEOUHUTEIbHBIE




® JOCTPOUTH II0 DKCIEPUMEHTAJIbHBIM  JAHHBIM
rpauK 3aBUCUMOCTH COTPOTUBIICHHUS OT TEMIIEPATYPHI

MIPOBO/JIA, IITATHB C My(PTON U JTATTKOH.

JlaGopaTopHoe 3aHATHE Nel2
OnpeneneHne CONPOTUBIIEHUS PE3UCTOpA
METOJIOM MapKHUPOBKHU

" OonpeacuThb HOMHWHAJIbBHOC COIIPOTUBIICHUE
PE3UCTOPOB MECTOAOM MAPKUPOBKU;

" onpeacuTh AO0IYCTUMOC 3HAYCHMC CHJIBI TOKa IJIsA
JaHHBIX PE3UCTOPOB NP U3BECCTHOM HOMUHAJIC MOITHOCTHU

HaGop pe3ucTopoB pasHbIX CONPOTHBIICHHIA,
TabJIMIIa 3HAKOB MAPKUPOBKHU.

JlaboparopHoe 3aHATHE Nel3 ® HAyuYWTbCS MPAKTUYECKU OINPEIEIATh TEIUIOBYIO | 2 3JEKTPUYECKHX HarpeBaTels, COCyHd Ui
Omnpenenenne KII/I narpeBareneit OT/1auy 3JIEKTPUUYECKOr0 HarpeBaTesis JItoOOro TUIIA; KUIISTYECHUS BOJIbI, BOJAa, TEPMOMETP,
" [POM3BECTH HArpeB JKHUJIKOCTH U OIPEAETUTh | CEKyHIOMEp (Yachl), CIPaBOYHUK MO (HU3HKE
TEIUIOBBIE ITApaMETPBI NIPOLIECCa;
= omnpenenauTb 3¢(HEeKTUBHOCTh pabOThl HarpeBareneit
CpPaBHEHUEM IOJYYEHHOHN U MEPEIaHHON TETIOTHI
JlaboparopHoe 3aHATHE Nel4 ®  ONpENeNuTh  JIEKTPOXMMHUYECKHM  HSKBHMBAJEHT | Becbl M pa3HOBechl;  aMIepMeTp; 4Yachl;
Omnpenenenue NEKTPOXUMHUYECKOTO | MEAM SKCIIEPUMEHTAIIBHBIM ITyTEM; NEKTPOIUINTKA; aKKyMyJsiTOpHasi Oatapes;
SKBUBAJICHTA Meau B npoiiecce ® [PUTOTOBUTH PACTBOP DJEKTPOIUTA, MPOMYCTUTH | PEOCTAT; KIIIOY; MEAHBIC DJIEKTPOJbI (2 1IT).)
AJIEKTPOJIN3a CyJib(haTta MeaHu. Yyepe3 Hero AEKTPUUYECKUH TOK; Co BCTaBKOH; COEIMHUTENIbHBIE IPOBOJA;
® HaWUTU DJIEKTPOXUMHUYECKUWA HKBUBAJICHT MEJHU | JIEKTPOJIUTHYECKAss BaHHA C PacTBOPOM
yepe3 Maccy oOcaJka Ha 3JEKTPOJAeH IapaMeTpbl | MEJHOTO Kylopoca
ANEKTPUYECKON LIETIN;
®  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMHU 3HAUYEHUSMHU U
YCTaHOBUTB IIOTPEIIHOCTD IKCIIEPUMEHTA
JlaboparopHoe 3aHATHE Nel5 ®  U3MEPSTh CONPOTHBICHUE IPOBOJHUKA OMMETpOM; | MynbTuMeTp, mnpubOpsl AJIi  U3y4EHUs
3aBUCUMOCTh COIPOTHUBIICHUS oT "  YCTaHOBMTbH 3aBUCHUMOCTbH CONPOTHBIICHUE METAJlJa | 3aBUCUMOCTH COIPOTUBIICHHMS MeTala |
TeMIepaTrypbl  00pa3lloB MeTaula M | | MOJYIPOBOJAHMKA OT TEMIIEPATyphl MOJTyTIPOBOTHUKA oT TEMIEPATYPHI,
IOJIyTIPOBOJHUKA TEPMOMETD, DJIEKTPUUECKas IUIMTKA, IITATHUB

C NIPUHAUIEKHOCTSIMH, KOJIOA C BOJOH.

IIpakTHYeckHe 3aHATHA

[TpakTudeckoe 3ansTre Ne9 ®  H3YYUTh JIEKTPUUYECKOE MOJIe, 3HATh €ro npupony, | UHauBuayanibHoe  3agaHue, KOHCIIEKT
Pewienne 3a1a4 o TEME | €ro JEWCTBUE Ha OJJIEKTPUUYECKUE 3apsAbl U JApPYTrHe | JEKUH, CIPaBOYHbIC MAaTEPUAIIbI
«NEeKTpocTaTHKA. DJIEKTPOEMKOCTbD | SIEKTPUUYECKHE MOJIS;
KOHJIEHCATOPOB» " [0ClI€ U3Y4YEHHUSI TEOPETHYECKOro MaTepuaia

paccMoTpeTh  O0pasel]  pemieHus  TUIOBBIX  3ajad,

BBITIOJIHUTH 33JJaHUsI TPAKTUYECKON YacTH
[Ipaktuueckoe 3anarue NelO " 3aKpenuTh YMEHHUS U HABBIKM BBIYHCIEHUS CHIBI | TeTpaap [UIsl MPaKkTUYECKHX padoT, pyyka,
Pemenue 3a1a4y «3aKoHBI OmMa. | ToKa, HampsDKEHUs, COMPOTUBIICHUS MO OMPENCIECHUI0O U | METOIUYECKHE PEKOMEHTaluu o
Conpotusnenne. CMeIaHHOE COeIMHEHNHE | o 3akoHy Oma I y4yacTKa LIEeNH, a TakKe C YYETOM | BBIITOJIHEHHIO paboTHl, CIIpaBOYHBIN




ITPOBOAHUKOB»

3aKOHOB pa3jIM4HOIro COCAMHCHUA ITPOBOAHUKOB,

" II0cCie HU3YyUCHUA  TCOPCTUUYCCKOI'O Marcpuraia
PacCMOTPETh 06pa3eu peICHuA THUIIOBBIX 3a1a4,
BBIIIOJIHUTL 3aaHUs HpaKTquCKOﬁ qacTHu

Marepuall, JMHEWKa, KapaHaarll.

[IpakTrueckoe 3anstue Nell

" HAy4YMTbCS pelIaTh 3aJayd, UCHOJIb3Ys (OPMYIIbI

Terpaas sl MpakTHYECKUX padoOT, pyyka,

Pemenne 3amau mo Teme «Pabora, | paboThI TOKA U MOIIIHOCTH; METOUYCCKHUE pEeKOMEHIaluu o
MOIIHOCTD n COTIPOTHBIICHHE " [0CJIe HW3YYCHHS TEOPETHYECKOTO MaTepHasia | BHIIOJHECHUIO paboTHI, CIIPaBOYHBIN
DIIEKTPUIECKOTO TOKAY paccMOTpeTh  O0pasel  pelieHHWs THIOBBIX  33Ja4, | MaTepuall, JIMHEHKa, KapaH all

BBITIOJTHUTH 3aJJaHUs TPAKTUYECKON YacTH
[IpakTuyeckoe 3anstTue Nel?2 " 3aKpenuTh YMEHUS M HABBIKH BHIYMCIICHUS BEeNMYMH | TeTpanb A MpakTUYeCKUX padoT, pydka,
Pemenne 3amau mo Teme «MarHuTHOE | C HCIOJB30BaHHMEM 3akoHa Awmmepa, ¢GopMyl As | METOAUYECKUE PEKOMEHIalH o
I10JIC U €T0 XapaKTepI/ICTI/IKI/I» OHpeILCJ'ICHI/IH MAarouTHOIO I1IOTOKAa, CUJIbI HopeHua; BBIIIOJTHCHU IO pa6OTI)I, CHpaBO'-IHBH\/JI

" [Ooci€ M3YY4eHUs TEOPETUYECKOro MaTepuaja | MaTepual, JUHeHKa, KapaHall

paccMoTpeTh  oOpasell  pelieHHWs THUIOBBIX  3ajad,

BBITIOJTHUTH 3aJJaHUs TPAKTUYECKON YacCTH
[Ipaktryeckoe 3ansTre Nel3 "  W3y4UTh SBJICHHE DSJCKTPOMAarHUTHON HMHAYKUUH, | TeTpaab [Uisl MpaKkTUYECKUX padoT, pyuka,
Pemienne 3a1a4 o TeMe | mpaBwio JleHna, sBI€HHE CAaMOUHIYKIMH M HAyYUTHCS | METOIUYECKUE PEKOMEHIalH o
«INEeKTpPOMArHUTHAsT HWHIYKIUsA. 3aKOH | peliaTh 3a/1a4u; BBIIIOJIHEHUIO paboTHI, CITPABOYHBIN
AIEKTPOMArHUTHOM WHIYKIINH. " [Ooci€ U3YYeHHUs TEOPETUYECKOro MaTepuaia | MaTepual, JUHeWKa, KapaHall
CaMOMHTYKIIHS paccMOTpeTh  O0paszell  pemieHWs  THIOBBIX  3ajad,

BBITIOJTHUTH 331aHUS TPAKTUYECKON 4acTH
Pa3nen 5. Kosiebanusi 1 BOJIHBI
JlabopaTopHble 3aHATHS
Jlaboparoproe 3ansitue Nel6 IlpoBepka "  YCTaHOBHWTH MaTeMaTHYECKYIO 3aBUCHUMOCTH | DIIEKTPOHHBIN CEKYHIOMEp, M3MEpPUTEIbHAS

3aKOHOB KOJICOAHHMII MaTeMaTHYECKOTO

MassTHHKa

IIEPUO/Ia HUTSIHOTO MAsITHUKA OT JUIMHBI HUTH MasiTHUKA,
"  U3MEpPHUTH BpeMs 3aIaHHOTO KOJIMYECTBA

KosneOaHU|, MEHsAs JUIMHY HUTH, pacCuuTaTh U CPaBHUTH

napaMmeTpsl KoseOaHul Npu pa3HON JJIMHE MasiTHUKA

JICHTA, IAPHUK C OTBEPCTUEM, HUTH, IITATHB C
My(}TOH U KOJIBIIOM

JlaGopaTopunoe 3amstue Nel7 W3ydenwme
3aKOHOB MPYKHHHOTO MasiTHUKA

® DKCIIEPUMEHTAIBHO  YCTAHOBUTH  3aBHCHUMOCTH
nepro/ia Koyebanuil MpyKMHHOTO MasgTHUKA OT KECTKOCTH
MIPY’KHUHBI U MAcChl rpy3a:

[taTuB ¢ MmydToii U Jankoi, HAOOp NMPYNKUH
pa3HOW >KECTKOCTH, HabOp Tpy30B pa3HOM
Macchl, CEKyHIOMep

"  HU3MEPUTH BpeMs  33JaHHOIO  KOJMYECTBa
KojeOaHui, M3MEpPUTb M  paccuuTaTb  HapaMeTpbl
Kosie0aHut
Jlaboparoproe 3ansitue Nel8 YcrpoiictBo " M3y4yUTh YCTPOWCTBO W  MNpUHIUN  pabotsl | Tpanchopmarop s1abopaTOpHBIN, JamIa
TpaHchopMaTopa 1 reHepaTopa TpaHchopmaTopa 1 reHeparopa,; HaKaJUBaHWs, KIIOY 3aMbIKaHMs  TOKa,




® u300pa3uTh TpaHchopMaTrop, reHepaTop, yKasaTh
COCTAaBHBIC YaCTH, OTBCTUTHb HA KOHTPOJIbHLIC BOIIPOCHI

KOMIIJICKT ITPOBOAOB COCAUMHUTCIIBHBIX

JlaGopaTopHoe 3aHATHE Nel9.
Onpenenenue Mokaszareias MPEIOMIICHUS
CTEKJIa.

® /3yuuTh 3aKOHbl W IIpaBWJIa IOCTPOCHUS B
reOMETPUYECKOM ONTUKE

=  BbIIOJHUTH IIOCTPOEHWE B TETPalu c
WCIIOJIb30BaHUEM  O0OpYyIOBaHHS U  CPOPMYIUPOBATH
BBIBOJI, CPAaBHMBAsI 3HAUYEHHUE C TAOIMYHBIM

Hcrounuk CBETA, JKpaH, JIMHEHKa,
KapaHJall, ClipaBOYHbIC MATEPUAJIbL.

HpaRanecmle 3aHATHSA

[TpakTuueckoe 3ausitue Nol4 " 3aKpenuThb yMEHHUA M HABBIKM BbIYMCIEHHUS | TeTpaib [UIsl MPaKTUYECKUX padoT, pyyka,
Mexannueckue — KosiebaHUsT M WX | IApaMETPOB KOJEOATENBHOrO JBUXKEHHUS, XAPAKTEPUCTUK | METOAMYECKUE PEKOMEH1alluu no
XapaKTePUCTUKU MEXaHUYECKUX BOJIH; BBITIOJTHEHHUIO paboThl, CIIPAaBOYHBIN
" [IOCl€ M3YyYEHUs TEOPETUYECKOro MaTrepuala | MaTepual, JUHeMKa, KapaH/alll.
paccMoTpeTh  oOpasell  pelieHHs THUIOBBIX  3ajad,
BBITIOJIHUTH 33JJaHUs TPAKTUYECKON YacTH
[TpakTuueckoe 3austue NelS "  HU3y4YUTh cBOOOIHBIE anekTpoMarHutHele | TeTpaap AJis TpakTHUECKUX paboT, pydka,

Pemenune 3amau Ha BUABI CONMPOTHBIICHUH | KoJeOaHWs B KOHTYpE, BHIBI CONPOTHUBICHHS B LEMH | METOJUYECKUE pEeKOMEeHIauu o
B LIETISIX IEPEMEHHOTO TOKA. MEPEMEHHOI'0 TOKA, UX OTJIMYUSA U OCOOCHHOCTH; BBITOJIHEHUIO paboTHl, CIPaBOYHBII
®opmyibl TpaHchopMaTopa " Qocie M3y4eHHs TEOPETHYECKOro MaTepuana | Marepual, JMHeiKa, KapaHaall

paccMOTpeTh  oOpasell peleHHs THUIOBBIX  3ajad,

BBITTOJIHUTH 33/IaHUS IPAKTHYECKOW YaCTH
[Tpaktuyeckoe 3ansrue Nel6 "  U3Y4YUTh CBOOO/THBIE asekTpoMarHuTHele | Terpaap [Uid HpakTHYECKUX padoT, pydka,

Pemenne 3a7a4 o TEME
«DNEeKTpOMarHuTHbIE KOJIeOaHus "
BOJIHBD»

KoJIcOaHHs B KOHTYpEC, pacnpOoCTpaHCHUEC BOJIH, BHIBI
BOJIH UX OTJINYHA,

" 1Iocie HU3YUCHUA  TCOPCTUUYCCKOI'O Marcpuraia
PacCMOTPECTh 06pa3eu peuicHu-d THUITOBBIX 3aja4,
BBITIOJIHUTD 3aJaHUs HpaKTI/IquKOﬁ qacTHu

METOIMYECKHUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHuall, JIMHENKa, KapaHJall

[TpakTueckoe 3ansatue Nel7 Pemenue
3a1a4 1o Teme «OnTuKa»

"  W3YYUTh 3aKOHBI TEOMETPUYECKOH U BOJHOBOM
OIITHKH, MTPOIECCHI MPOTEKAIOIINE C TyYOM M BOJHOMN

" [OCNe M3YYCHHS TEOPETHUYECKOr0  MaTepualia
paccMOTpeTh  o0pasell  pelieHHs THUIOBBIX  3ajad,
BBINOJIHUTH 3a/IaHUS IPAKTHUECKOW YaCTH

Terpane 11 HpakTHYECKUX paboOT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHIam

Pa3znesn 7 KsanroBas pusuka

[IpakTrueckoe 3ansTue Nel8

* u3yunTh 3akoHbl CroneroBa s ¢doTodddekra.

Terpanp sl mpakTHYeCKUX padoT, pydka,

Pemenne 3amau mo Teme «3akoHbl | HayuuThes pemiaTh 3aauu Ha ypaBHEHUE DWHINTEHHA; METOTUYECKUE peKOMeHIaluu o
doTtorddekra. YpaBHeHHe DIHIITCIHHAY " [0Clie UW3YYCHHUS TEOPETHYECKOTO MaTepHayia | BHITIOJHEHUIO paboTHI, CIIPaBOYHBIN
paccMoTpeTh  oOpasell pemieHus THUIOBBIX  3aj]lay, | MaTepHall, JIMHeHKa, KapaHaan




BBITIOJIHUTD 3a1aHUsL HpaKTI/I‘IeCKOI\/'I qacTHu

[Ipaktuueckoe 3anstue Nel9 «3anuce
anepHblx peakuuid. CTpoeHue aTtoMoB U
ATOMHBIX fJep. 3aKOH pPaJlO0aKTUBHOIO
pacriaga»

®  33aKpenuTh YMEHUS U HABBIKW BBIYUCICHUS SHEPTUH
CBSI3M S[jpa, a TaKKe MPAaBUJIBHOTO HANUCaHUS SIEPHOMN
peakuuu C  HCIOJb30BAHMEM 3aKOHOB  COXPAHEHHUS
MaccoBoro u 3apsgooro uucen (3CM3Y) u BeIUUCICHUS
SHEPTreTUYECKOr0 BBIX0/1A AJIEPHOUN peaKIIny;

" [IOCl€ M3YyYEHHUS TEOPETUYECKOro MaTepuasia
paccMOoTpeTh  oOpasell pelleHMs TUIOBBIX  3ajad,
BBITIOJTHUThH 331aHUS TPAKTUYECKON 4acTH

Terpane s TpakTHYECKUX pPabOT, pydKa,
METOJUYECKHE PEKOMEHIALINN 1o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHall

Paznesn 8. DiieMeHTBI acTpOHOMHUM M
acTpopu3uKM.

[Ipaktnyeckoe 3ansatue Ne 20 Pemenue
3aa4y 1O TeMe: CTpoeHHe BceneHHOI.
Pabora ¢ moaBuKHON KapTON 3BE3HOTO
Heba

"  MU3y4yuTh IpaBuwiIa pabOThl C MOJABUKHOW KapToi
3BE3IHOro Heba

" paccMOTpeTh OOpasen peuieHHs THIOBBIX 3aad,
BBITIOJIHUTD 33JaHUS IPAKTUUYECKON 4acTU

Terpaap ISl MPAKTUYECKHX padoOT, pydyKa,

METOANYECKHUE PEKOMEH 1alluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
Marepuas, JIMHEWKa, KapaHjaull, Kapra

MMOIBWXHOTO HeDA.




4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JACHUILIAHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

JUig peanuzanuy NporpamMmbl yueOHON AMCLUILIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClIEUAIbHbBIE
MOMEIIECHUS:

Kabunem «EcmecmeenHOHayuHbIX OUCYUNIUHY, OCHAIICHHBIA B COOTBETCTBHHM C MPHIIOKECHHEM
3 006pa3oBaTeIbHOM MPOTPAMMBI.

Jlabopamopusi «@u3uxa», OCHAIIEHHAs B COOTBETCTBUU C NPWIOKEHHEM 3 00pa30BaTEebHOM
IIPOrpaMMBl.

Ilomewenue ona 6ocnumamenvHoOU pabomul, OCHAIIEHHOE B COOTBETCTBHU C TNPHIOKEHUEM 3
00pa3oBaTeabHON MPOrPaMMBI.

Komnviomepnuuwiii knacc, OCHAIIEHHBI B COOTBETCTBUU C IPUIIOKEHUEM 3 00pa3oBaTelIbHON
IIPOrpaMMBl.

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

OcHOBHbIE HCTOYHHKH:

1 Mskumes, I'. 5. ®@usuka: 10-if kmacc: 0a30Bblil U yriayOnéHHbI ypoBHH : yueOHUK / . 5.
Msxkumes, b. b. Byxosues, H. H. Corckuii ; nmon penakuueit H. A. IlappentseBoit. — 11-e uzn., crep.
— Mockaa : IIpocserienne, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Tekcr : 2eKTpOHHBIIA //
Jlane : snekTpoHHO-OMOMoTeuyHass cucrema. — URL: https://e.lanbook.com/book/408686 (mara
obpamenusi: 02.04.2025). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENECH.

2 Mskumes, I'. SI. @usuka: 11-if kmacc: 6a30BbId U yriuyOn€HHbld ypoBHU : y4ueOHuk / I'. .
Mskumes, b. b. bByxosues, B. M. Hapyrun ; nox penakuueit H. A. ITapdentreBoil. — 12-e uzn., crep.
— Mocksa : IIpocsemenne, 2024. — 432 c. — ISBN 978-5-09-112179-7. — TekcT : 37eKTpOHHBI# //
Jlanp : snexkrpoHHo-OMOnHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/408689 (mara
oOpamienusi: 02.04.2025). — Pexum goctyna: AJjis aBTOPHU3. MOJIb30BaTENEH.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. lemumuenko, B. . ®usuka : yueOnuk / B.1. Jlemuauenko, U.B. Jlemuauenko. — 6-¢ u3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. marepuaisl [ DIeKTPOHHBINA pecypc].
— (Beicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anekTponHbid. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum poctyma: 1o
TIOJIITHCKE.

2. Ky3nenoB, C. . ®usuka. OCHOBBI 3JIEKTPOJUHAMUKH. DJIEKTPOMArHUTHbIE KOJEOaHUS U
BOoJIHBI : yueOHoe nocobue / C. U. Ky3nenoB. — 4-e u3z., ucnp. u gon. — Mocksa : BysoBckuit
yueOnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snextpoHHsIif. - URL:
https://znanium.ru/catalog/product/1850635 (mara obparuenus: 02.04.2025). — Pexum goctyma: 1o
MIOJIITHCKE.

3. Tapaco, O. M. ®u3uka : ydeOHOe mocodue / O. M. TapacoB. — Mocksa : ®OPYM
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-91134-777-2. -
Texcer : osnextponasid. - URL: https://znanium.ru/catalog/product/1012153 (mara oOpamenus:
02.04.2025). — Pexxum pocTyna: mo MOAIHUCKE.

4. PomuonoB, B.H. ®usmka: yueOHOoe mocoOue nsi  cpeaHero NpodecCHOHATBHOTO
obpazoBanus / B. H. PogronoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3parensctBo FOpaiit, 2023. —
265 c. — (Ilpodeccnonanproe odpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : SNEKTPOHHBIH //
O6pazoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOpameHus:
02.04.2025).

5. Iunckuii, A. A. ®uzuka : yueonuk / A.A. [Munckuii, I'.}O. I'pakoBckuii ; mox obm. pexa. FO.H.
Huxa, H.C. IlypsimeBoit. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonanbaoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcrt : 31IeKTpOHHBIH. -
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https://urait.ru/bcode/512604

URL: https://znanium.ru/catalog/product/1712397 (mara o6pamenus: 02.04.2025). — Pexxum gocryma:
IO TIOJTITHCKE.

1.

2.

HNuTepHeT-pecypcebl:
I'ocynapcTBeHHast oOpa3oBatesbHas miardopma «Poccuiickast 3JIeKTpOHHAS IIKOJIa» © OHUIIHATbHBIN
caiit. — URL : https://resh.edu.ru/ (nara obparmienus 02.04.2025). — TekcT : 3JIeKTPOHHBIH.
OtkpeIThiil Koiwiek. Pusnka : caitr. - URL @ http://www.physics.ru (mara oopamenust 02.04.2025).
— TeKCT : AIEeKTPOHHBIN.
dusmka a5 Beex. 3amaun o ¢usmke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (marta
obpanienus 02.04.2025). — TekCT : 3JIEKTPOHHBIN.
KBanT: Hay4HO-TIONyJApHBIA  (U3MKO-MaTeMaTHYeCKUid KypHan : cabr. — URL
http://kvant.mccme.ru (mata oopamienus 02.04.2025). — TekcT : 371€KTPOHHBIH.
MonekymsipHas ¢usuka : caidt. — URL :  http://marklv.narod.ru/mkt/ (mata o6pamienus 02.04.2025).
— TeKCT : AIEKTPOHHBIN.
dusnka BOKpyr Hac : cait. - URL : http://physics03.narod.ru (mata oopamenust 02.04.2025). — Tekct
: DJIEKTPOHHBIM.
dusuka.py: calT IS ydamuxcs W npenogaBareneidl gusuku : cadt. - URL : http://www.fizika.ru
(mata oopamenus 02.04.2025). — TekcT : 3JIEKTPOHHBIN.
SAnepnas ¢usuka B WUurepuere : cait. - URL : http://nuclphys.sinp.msu.ru (mara oOGpameHus
02.04.2025). — TekcT : 3JIeKTPOHHBIH.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCHUIIINHBI

5.1 Tekymuii KOHTPOJIb

KonTponupyembl HaumenoBanue
Kontponmpyemslie
Ne € pas3zensl | pesymwrater (OK u TIK, OLIEHOYHOT O Kpurepun
(Tembl) yueOHOM TP, JIP, MP) Cpe/cTBa OIICHKH
JUCIUATLINHBI
Pasznea 1. OK 01 Tecm CM. HIKE
du3uka n I1P61, JIP 25
MeTOAbI
HAYYHOT0
MO3HAHUS
2 Paspgen 2 OK 01, Tpaxmuueckoe CM. HIXKE
MexaHuka OK 02, OK 03, OK 06, 3aHamue
Tema 2.1 I1P61, TIIP62, IIPG3, (npaxkmuteckoe
KunemaTuka I[1Po4, IIP65, IIPO9, 3a0aHue)
JIP25, MP4, MP6,
JIP32, MP21, MP23, Jlabopamopras
MP46, JIP14, JIP13, paboma
JIP12
3 | Tema?2.2 OK 01, Tpaxkmuueckoe CM. HUKE
JImaamMuka OK 02, OK 03, OK 06 3aHamue
I1pol, IIP62, IIPO63, (npaxkmuteckoe
11Po4, IIP65, IIPG9, 3a0aHue)
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
4 | Tema 2.3 OK 01, Lpaxkmuueckoe CM. HUXKE
3akoHbI OK 02, OK 03, OK 06, 3aHamue
COXpaHeHHs B OK 07 (npaxmumeckoe
MeXaHHKe I1P61, IIP62, IIPG3, 3a0aHue)
[1P64, T1I1P65, IIPGS,
[1P69, JIP25, MP4, Jlabopamopras
MP6, MP 10, MP9, paboma
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
5 Tema 2.4 OK 01, Tecm CM. HIKe
CraTtuka n OK 02, OK 03, OK 06,
THAPOCTATHKA OK 07
I1Po1, TIIP62, IIPG3,
I1P64, TIPGS5, TIPGY,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
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JIP12

Pa3zgen 3

MouJiekyasipaas

¢puszuka u

TEPMOAUHAMHUK

a

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TeopuM

OK 01,

OK 02, OK 03, OK 06

TP61,
T1P64,

I1P65, IIPG6,

JIP25,

I1P62, IIP63,

T1P69,
MP4, MP6,

MP13, MP17, MPIS,

MP19,

MP20, JIP32,

MP21, MP23, MPA46,
JIP14, JIP13, JIP12

Tecm

Konmponvras

paboma

Lpakmuueckoe
3aHAMuUe
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopras
paboma

CM. HIKE
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7 Tema 3.2 OK 01, Tecm CM. HIDKE
OcHOBBI OK 02, OK 03, OK 06
Tepmoannamuk | [1P61, I1P62, TTP63, Lpaxmuueckoe
u. TennoBbie [1Po4, 3anamue
MAIIIHHBI. I1P65, ITP66, IIPG9, (npaxkmuueckoe
JIP25, MP4, MP6, 3a0aHue)
MP13, MP17, MPI18,
MP19, MP20, JIP32,
MP21, MP23, MP46,
JIP14, JIP13, JIP12
8 | Tema 3.3 OK 01, Lpaxkmuueckoe CM. HUKE
ArperatHble OK 02, OK 03, OK 06 3aHaAmue
COCTOSIHMS I1P61, ITPG2, ITPG3, (npaxkmuueckoe
BelllecTBa. I1P64, 3a0anue)
da3oBble I[1P65, IIP66,  IIPGY
nepexoabl JIP25, MP4, MP6| Jlabopamopuas
MP13, MP17, MPI18 paboma
MP19, MP20, JIP32
MP21, MP23, MP46
JIP14, JIP13, JIP12
9 Paznen 4 OK 01, Tecm CM. HIDKE
Quaektpoaunam | OK 02, OK 03, OK 06,
HKa OK 07 Tpaxmuueckoe
Tema 4.1 I[1Pol, IIP62, IIPO63, 3anamue
QaekTpocraTuk | [1P64, (npaxkmuteckoe
a I1P65, ITP06, IIPGS, 3a0anue)
I1P69, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
10 | Tema 4.2 OK 01, Lpaxkmuueckoe CM. HUXKE
IMocTossHHDII OK 02, OK 03, OK 06, 3aHamue
nekTpudecku | OK 07 (npaxmuyeckoe
H TOK. I1Po1, IIP62, IIPOG3, 3a0aHUe)
I1P64,
[1P65, I1P66, IIPGS, Jlabopamopras
I1P69, JIP25, MP4, paboma

MP6, MP13, MP17,
MP18, MP19, MP20,
JIP5, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
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OK 01, Tecm CM. HIKE
11 OK 02, OK 03, OK 06,
OK 07 Jlabopamopras
I1P61, IIP6G2, IIPG3, paboma
[1P64,
Tema 4.3 I1P65, TIP66, IIP6S,
dnexkrpuveckn | [IP69, JIP25, MP4,
i TOK B MP6, MP13, MP17,
PasIMIHbIX MP18, MP19, MP20,
cpenax JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
12 | Tema 4.4 OK 01, Tecm CM. HIKe
MarnuTtHoe OK 02, OK 03, OK 06,
moJjie OK 07 Lpaxkmuueckoe
I1P61, TIIP6G2, IIPG3, sdrizimue
[1P64, (npaxkmuueckoe
IIPG5, IIPG6, IIP6S, sadatiuie)
I[1PG9, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
13 | Tema 4.5 OK 01, Tecm CM. HIDKE
Qaexktpomaran | OK 02, OK 03, OK 06,
THas uHaykousa | OK 07 Lpaxmuueckoe
11P65, I1P66, IIPOGS, 3aHsmue
I[1P69,  JIP25, MP4, (npaxmumeckoe
MP6, MP13, MP17, 3a0aHue)
MP18, MP19, MP20,
JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

51



14 | Pazpen 5 JIP 26,J1P 14,J1P 23, Tecm CM. HIDKE
Kose6anus u JIP 13
BOJIHBI 1_1{“[}}3669 1; IIP62; IIPG3; KOZZ?O%W
; oma
Tema 5.1 MP8,MP9,MP10,MP21
Mexann1eckue ,MP17, MP13 Lpaxkmuueckoe
KoJedanusi | JIp 26,JIP 14,JIP 23, sansmue
BOJIHBI JIP 13 (npaxmumeckoe
3a0aHuUe)
Jlabopamopras
paboma
15 | Tema 5.2 OK 01, Tpaxkmuueckoe CM. HUKE
QuaexkTpomaran | OK 02, OK 03, OK 06, 3aHamue
THBIE OK 07 (npaxkmuteckoe
KoJIe0aHus u I1Pol, IIP62, IIPO3, 3a0anue)
BOJIHBI 11P64,
I1P65, ITP06, IIPGS, Tecm
I[1P69, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
16 | Tema 5.3 OK 01, Tecm CM. HIDKE
Onrtuka OK 02, OK 03, OK 06,
OK 07 Konmponvras
I1P61, IIP62, IIPG3, paboma
I1P64,

P65, TIP66, TIPGS,
P69, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP5, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
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17 | Pa3nmeu 6. OK 01, Tecm CM. HIDKE
OCHOBBI OK 02, OK 03, OK 06,
cnenuaJbHOM OK 07
TEOpHHU JIP25, MP4, MP6,
oTHocuteanHoc | MP13, MP17, MPI1S,

TH. MP19, MP20, JIPS,
Tema 6.1 JIP6, JIP32, MP21,
OcHoBBI MP23, MP44, MP38,
cnenuaJbHoOM MP39, MP46, JIP14,
TeopuM JIP13, JIP12, JIP28,
oTHocuTeanHoc | JIP31

TH.

18 | Pa3pen 7 OK 01, Lpaxmuueckoe CM. HIDKE
KBantoBas OK 02, OK 03, OK 06, 3aHaAmue
pusnka OK 07 (npaxkmuteckoe

I1P61, TIIP6G2, IIPG3, 3a0anue)
Tema 7.1 [IP64, TIP65, TIPG6,
KOP“YCRY-H“"P“ I1P68, IIPGY9, JIP25,
0-BOJIHOBOH MP4, MP6, MP13,
AYAJTH3M. MP17, MP18, MPI19,

MP20, JIP5, JIP6,

JIP32, MP21, MP23,

MP44, MP38, MP39,

MP46, JIP14, JIP13,

JIP12, JIP28, JIP31

19 | Tema 7.2 OK 01, Tecm CM. HIDKE
Ctpoenue OK 02, OK 03, OK 06,
aToMa OK 07 Lpaxmuueckoe

I1P61, TIIP62, IIP63, sdrizimue
T1P64, (npaxkmuueckoe
1PGS, TIPG6, TIPGS, 3000 ue)
P69, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
20 | Tema 7.3 OK 01, Tecm CM. HIKe
ATtomHuoe sizpo | OK 02, OK 03, OK 06
OK 07

MP61, TIP62, TIP63,
T1P64,
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I1P65, IIP66,  TIPGS8
P69, JIP25, MP4
MP6, MP13, MPI17
MP18, MP19, MP20
JIPS, JIP6, JIP32, MP21
MP23, MP44, MP38
MP39, MP46, JIP14
JIP13, JIP12, JIP28

JIP31
21 | Pa3nen 8. OK 01, Tecm CM. HIKE
JJ1eMEeHThI OK 02, OK 03, OK 06

acrponomun u | OK 07
acrpopusuxku. | [IP63, MP 10

Tema 8.1
9J1eMeHThI
ACTPOHOMHUH U
acTpodusuku.

Kpurtepnu onieHKH NPaKTHYeCKOI0 3aaHMs:

«5» (OTIMYHO): BBICTABIISIETCS CTYIEHTY, €CIIM pacueTHast W rpaduyeckas 4acTH BBITIOJTHEHBI B
IIOJITHOM 00beMe, perieHrne 0popMIIEHO ¢ COONIOJEHUEM YCTAHOBJICHHBIX NMPaBWII; CTYAEHT CBOOOJIHO
BJIJICET TEOPETUUECKUM MATEpHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPH PEUICHNH 3a/1a4.

«4» (XOpOoIIO): BBICTABIAETCS CTYIEHTY, €CIM HpPU BBIIOJHEHUU 3aJaHUs JIOMYILEHbI
HE3HAYUTCIIbHBIC OHII/I6KI/I, pemicHuC O(i)OpMJ'IeHO C CO6J'II-O)ICHI/ICM YCTAHOBJICHHBIX IMpaBHJI; CTYACHT
CBOOO/THO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, 0€30INO0YHO MPUMEHSET ero MPU PEeLIeHUH 3aay;

«3» (yHOBJIETBOPUTENHHO): BBICTABIACTCS CTYACHTY, €CJIM 3a/JlaHHE BBIMOJIHEHO C «TPyOBIMU»
omnOKaMu, pemeHne opopmiIeHO 6e3 coOIII0IEHHs YCTaHOBIIEHHBIX MTPaBUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €M paboTa He BHITIOIHEHA.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTIIMYHO): BBIIOJIHEHBI BCE 3a/laHus J1a00paTOpHON pabOThI, CTYAEHT YETKO U 0e3 OoUIMboK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (Xopouio): BBIMOJIHEHBI BCE 3aJaHus Ja0OpPaTOpHON pabOThl; CTYAEHT OTBETUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (YIOBIETBOPUTENHHO): BBIIIOJHEHBI BCE 3a/laHUsl JTAOOPAaTOPHON paboTHI ¢ 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMU.

«2» (HE 3a4TEHO): CTYJAEHT HE BBIMOJHWJI WM BBIIOJHWI HENPaBUIbHO 3a/1aHUs JIabopaTOpHOU
paloThI; CTYAEHT OTBETHJI Ha KOHTPOJbHBIE BOIPOCH! C OMIMOKAMH MJIM HE OTBETHJI HAa KOHTPOJIbHbIE
BOTIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/IaHIE BBICTABIISIETCS TIOJIOKHUTEIbHAS OlleHKa — 1 Gaint.

3a HeNmpaBUJIBHO BBHIMOJIHEHHOE NEHCTBHE, 33JaHUE BBICTABIIIETCS OTpHIAaTeNbHas omeHka — 0
0aJioB.

Jlist onleHKH 00pa3oBaTeIbHBIX JOCTHXKEHHH 00yUyaromuxcsi IpUMEHsIeTCs YHUBEpCaIbHas MIKaJa.

[IpoueHT pe3ynbTaTUBHOCTH (MIPaBUIBHBIX KauecTBeHHas o1ieHKa ypOBHSI IOJATOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIHIO
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70 =79

3

yJIOBJIETBOPUTEIHHO

MmeHee 70

2

HEYIOBJIETBOPUTEIBHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTJIMYHO): 3aCIIy’)KMBAaeT CTYACHT, OOHAPYKUBIIUH BCECTOPOHHEE, CHUCTEMATHYECKOE U
yMeHHE CBOOOJHO BBIMOJHATh 3a7aHMUS,

riiy0okoe 3HaHHME Y4eOHO-IPOrpaMMHOrO MaTepuara,

IIPEAYCMOTPEHHBIE IPOrPaMMON.

«4» (XOpOI1I0): BBICTABISIETCS CTYJEHTaM, MOKA3aBIUIMM CHCTEMAaTHUYECKHUH XapakTep 3HAHUU MO
TeME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY TIOMOJIHCHHI0O W OOHOBICHHIO B XOJ€ JdajbHEHIei
yueOHOM paboThl U MPOQPECCUOHANBHON NEATEIBHOCTH, JONYCTUBIINM HE3HAYUTENIbHbIE OLIMOKU MPHU

BBITIOJTHEHUH PAOOTHI.

«3» (y,Z[OBJ'ICTBOpI/ITCJ'II)HO)I BBICTABJIACTCA CTYACHTaM, JOIIYCTHUBIINUM IIOIPCITHOCTU B OTBETC HA
TCOPCTUYCCKHEC BOIIPOCHI U IIPU BBIIIOJIHCHHUU HpaKTHHGCKOﬁ qacTu, HO OGJI&II&IOH_II/IM HGO6XOI[I/IMBIMI/I

SHaHUAMU IJIA UX YCTpaHCHUSA 110 PYKOBOACTBOM IIPCIIOAaBATEIIA.

«2» (He 3a4TeHO): BBICTABIIACTCS CTYACHTY, OOHApYKMBIIEMY MpOOENbl B 3HAHUSX OCHOBHOTO
y4eOHO-IIPOrpaMMHOI0 MaTepuayia, [JONYCTUBLIEMY MPUHLUIHNAIBHBIE OIIMOKM B BBIIOJHEHUU

IIPEAYCMOTPEHHBIX IIPOrPAMMOM 3aJaHUM.
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5.2 Ilpome:kyTOUYHAS aTTeCTALUS

[IpoMexxyTouHass arTecTals OOYYAIONIUXCS OCYIIECTBISICTCS 110 3aBEPIICHUH H3YYCHHS
yaeOHoro npeamera «Du3nKay U M03BOJISET ONMPEACTUTh KAYeCTBO M YPOBEHb €€ OCBOCHHUS.

dopma MPOMEKYTOUHON aTTecTaluu 1o npeaMety «dusuka» — auddepeHnpoBaHHbIN 3a4eT

Pe3ysabTarsl 00y4yeHus

OueHouHBbIE cpeCcTBa
A5 IPOMEKYTOYHOM aTTeCTALHH

JuddepeHupoBaHHbIN 3a4eT

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

OK 08

1.

2.

3.

4.

5.

b)
B)
)
)
6.

7.

Tect
Ecmu AS — nepemerienue Tena 3a CKOJIbKO YTOJHBIH

MaJIbIii MHTEpBAI BpeMeH! A t, TO Kakasi BeTHYnHA
ompenaensercs oTHomeHueM AS/A t.

a) MyTh;

0) mepeMeIeHue;

B) CKOPOCTh PAaBHOMEPHOTO JIBH)KCHUS;

I') yCKOpEHUe

VY CTaHOBUTE COOTBETCTBHE CHUMBOJIOB 0003HAUYEHUS

(U3NIECKUX BETUYMH.

1) ammuuryna; a) ¢;

2) MUKINYeCKas 0)F;

4acToTa;

3) da3za; B) L,

4) nepuog; r) C;
5) cKOpoCTH; n) A,
6) cuna; e) v;

7) UHAYKTUBHOCTH; xK) 0]
8) eMKOCTb 3) T

Han tenom cosepiniena pabota 4 BHEIIHUMU CHJIAMUA U

Tey TEepedaHo KOJIMYECTBO TeIoThl. Yemy paBHO
n3MeHeHune BHyTpeHHel sneprun AU tena?

A) AU=A;

Bb) AU =A-Q;

B) AU =Q;

') AU = Q-A.

J) AU = A+Q;

Ha IIPpOBOAHUK, HAXOIAIIUKICI B MarHUTHOM ITOJIC,

JIEUCTBYET CUJIA. ...
A) Jlopennia; b) Ammniepa; B) I'epuia; I') xoyms.

3aKOHYMUTE MPEIIIOKECHHE.

COHpOTI/IBJ'ICHI/IC IMPOBOAHUKA 3aBUCUT OT...
A)

TEMIIepaTyphbl;
IIOIIEPEYHOI0 CEYEHUS;

MaTepuana,

JUIMHBI;

BCEX MIEPEUHCICHHBIX IapaMETPOB.

Kaxkoe 3HaueHue remrneparypsl, BBIpa)KEHHOHN B

rpanycax Llenbcus, coorBercTByeT 50 K?

A)323°C;  B)223°C; B)50°C;  TI)-50°C;

) -223°C.
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8. B kakux eaUHHUIAX U3MEPSAIOT  DJICKTPUUECKOE
HanpsHKeHue:

A) Bonet; b) Amniep; B) Om; I') Barr.

9.  VYnopsio4eHHBIM IBHKEHUEM, KAaKUX YaCTHI]
CO3/1aeTCsl ANIEKTPUUECKHI TOK B MeTaiax?

A) TOJOXUTETBHBIX HOHOB;

b) orpunarenbHbBIX HOHOB;

B) oanextpoHOB;

I') DoONMOXWTENbHBIX U OTPULIATENEHBIX HOHOB U

JJIEKTPOHOB;
JI) TOJOXUTENBHBIX U OTPHUIATEIBHBIX HOHOB.
10. Kaxoii nporece 00BsACHSIETCH SIBJICHUEM

3J€KTPOMArHUTHOM MHIYKIUU?
A) B3auMoOjEHCTBHE JBYX IPOBOJHUKOB C TOKOM; b)
BO3HUKHOBEHHE DJJIEKTPUYECKOIO TOKa B  3aMKHYTOM
KaTyIIKe IpU M3MEHEHUU CUJbl TOKa B APYroil Karyllke,
HAaXOJALLEHUCS PSAOM C HEH;
B) oTkiOHEHME MarHUTHOW CTPENIKH BOJM3H MPOBOIHUKA C
TOKOM,;
I') BO3HMKHOBEHHE CUIIbI, ACHCTBYIOLIEH Ha IBUKYILYIOCS
3apsHKEHHYIO YaCTUIY B MATHUTHOM IIOJIE.

[IpakTHueckoe 3aganue
1.Kakyro ckopocTh UMEIOT TOYKH 000/1a KoJjieca MOTOLIMKJIIA
panuycom 40 cM, eciii OHU ABMXKYTCS ¢ yCKOpeHueM 1 m/c??
2.B mepBuYHON OOMOTKE TOBBIMIAIOIIETO TpaHchopmaropa
80 BuTKOB, a BO BTopuuHoi 1280. Hanpskenne Ha KoHIax
nepBu4HOi 06MoTkH 120 B, a BennurHa TOKa BO BTOPUUHOM
oomotke 0,25 A. OmnpenenuTe TMOJIE3HYI0 MOIIHOCTb
TpaHnchopmaropa.
3.Kak sKcnepuMeHTaJIbHO ONpeAeIuTh MOJYJb YINPYTOCTH
TBEPJIOTO Tena.

Kputepun onenkn 1udpdepeHINPOBAHHOIO 3a4eTa M JK3aMeHa

- «OTIUYHO» - TEOPETHYECKOE COJEpPKaHHE Kypca OCBOCHO MOJHOCTHIO, 06€3 MpoOesoB,
yMeHUs COPMHUPOBAHBI, BCE MIPEYCMOTPEHHbIE IPOrpaMMOii yueOHbIE 3a/1aHUs BBIITOJHEHBI, KAUe€CTBO
WX BBITIOJTHEHUS OIIEHEHO BBICOKO.

—  «Xopouo» - TEOPEeTHYECKOe COJAEp)KaHHE Kypca OCBOCHO IMOJHOCThIO, 06e3 MpoOenos,
HEKOTOpble yMeHHsI C(HOPMHPOBAHBI HENOCTaTOYHO, BCE IPEIyCMOTPEHHBIE MPOrpaMMOil ydeOHBIE
3aJJaHMS BBIOJIHEHBI, HEKOTOPBIE BHUJIbI 33JaHUI BBIITOJHEHBI C OITMOKAMHU.

—  «YIOBJETBOPHUTENBHO» - TEOPETHYECKOE COJEp)KaHHME Kypca OCBOEHO YacTHYHO, HO
npobenasl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoO0XOAuWMbIe YMEHHS paboThl C OCBOCHHBIM
MaTepuajIoM B OCHOBHOM C(OPMHPOBaHbBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil 0O0ydeHHs
y4eOHBIX 33aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJJaHUN COAEepkKAT OITHOKH.

—  «HeynoBnerBopuTenbHO» - TEOPETHYECKOE COJAEpKAHME Kypca HE OCBOEHO,
HE00XO/AMMBIE yMEHHUS HE C(OPMHMPOBAHBI, BBINOJHEHHbIE YueOHbIE 3alJaHHs cojep)KaT rpyOble
OIHUOKH.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT MU

Ne HazBanue Ienp ucnosnb3oBaHus IInanupyemslit Onucanue nopsaka
/I | 0Opa3oBaTeIbHOM o0pa3oBarenpHON pe3ynbTaT WCTIIONIB30BaHMS (QITOPUTM
TEXHOJIOTHH (C TEXHOJIOTHH UCTIONb30BAHUS MIPUMEHEHUS]) TEXHOJOTHH B
yKa3aHHeM aBTopa) o0pa3oBaTenbHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 | Texnonorus Passurue mpiciurens | Bo3MOXKHOCTH [Tpuém «Mucepr»
KPHUTUYCCKOI'O HBIX HAaBBIKOB YYallll | JUYHOCTHOT'O pocrta
MBILICHUS XCsl, HEOOXOAUMBIX H o6yuatorerocs, [lpuem ocymecTBusieTcss B
€ TOJIBKO B y:1e6e, HO paseHTHA ero | HECKOIBKO 3TaIoB.
U B OOBIYHOM >KHU3HH I oram: [Ipennaraercs
(ymenne npuauMars | THAMBHAYAIBHOCTIL | o orana MapKHUPOBKU
B3BEIIIEHHBIE HOBBIIICHAC TEKCTa, 4TOOBI
peleHus, 3aHATHETh > exTHBHOCTH MOJpa3IeInuTh
c uH(bOpMaLUEH, | BOCIPUATHS 3aKIIIOYECHHYIO B HEM
AQHAJM3UPOBATh HH(pOpPMAIHIY; WHQOPMALUIO  CIICAYIOIIUM
Pa3IUYHBIC CTOPOHBI | b oo obpazom:
SIBJICHUA [p.), T. €. vV «raJouKom»
UHTEpeca, Kak K
pa3BuUTHE MOMEYaeTcst TO, 4YTO YKe
CIOCOOHOCTH K | 13YyHacMoMy M3BECTHO yYalllMCS;
€amM000pa30BaHHUIO. MaTepuaty, Tak H K - 3HAKOM «MHUHYC»
caMOMy Oponecey | momevaeTcs TO, 4TOo
oOydeHusi;  yMEHHE | IPOTUBOPEYMT Hx
KPUTHYECKH MIPEICTABICHUIO;
MBICIIHTE. + 3HAKOM «TUTIOCY
MTOMEYaeTCs TO, YTO
SIBIISIETCS ULt HUX
HMHTEPECHBIM u
HEOKUJaHHbIM;
? «BOTIPOCUTEIHHBIN

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

I »ram: umTasgs  TEKCT,
yuaruecs MIOMEYaIOT
COOTBETCTBYIOIIUM 3HAYKOM
Ha MOJISIX OTJICJIbHBIE
a03aupbl U IPeI0KEHUSL.

I JTAaIl: VYyammmcest
TIpeaIaraeTcs
CHCTEMAaTU3UPOBAThH

WH(POPMAITUIO, PACIIOIOKUB
ee B COOTBETCTBHH  CO
CBOMMMU IIOMETKaM B
CJIEIYFOIIYIO TaOIHILY:

4 osram: [locmenoBarenbHoe
o0cyxaeHne KaKIon rpadsl
TaOJIALBL.

[Tpuem CHocoOCTBYyeT
Pa3BUTUIO AHAJIUTHYCCKOI'O
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MBIIUICHAS TIPH  HM3YYCHHH
HOBOTO Marepuana,
SIBIISICTCS CpeJICTBOM
OTCIIC)KUBAHUS TTOHUMAHHUS
Marepuaa)

ITpuém «Knacrep»

Jto cmocob Tpaduyeckoit

OpraHu3alii  Marepuana,
TTO3BOJISFOIH cenath
HaTJSTHBIMA TE
MBICITHUTENILHBIE  MTPOIIECCHI,

KOTOpbIE MPOHMCXOAST TPHU
HOTPYKEHUU B TY WU HHYIO
temy. Kiacrep sBnsercs

OTpa)KEHUEM  HEJIIMHEHNHOU

(hopMbI
ITocnenoBaTeIbLHOCTD

MBIIIJICHUA.

JIEUCTBUIA:
1. TlocepenuHe 4YHCTOrO

mucTa  (KJIacCHOM  JIOCKH)
HamucaTh KIIOYEBOE CIIOBO
WIM TPeUIoKEeHNe, KOTOpoe
SBISIETCSl «CEpIALEM» WUJCH,
TEMBI.

2. Bokpyr «HakugaTh»
ClI0OBa MWJIM MPEIJIOKCHHMS,
BBIpaKaloue uiueu, (HakThl,
0o0pa3pl, MOIXOASALIME IS
MaHHOU

teMbl. (Mopemu

YCTPOHCTB U TPHUOOPOB)

[Ipo6emuoOe 0OyueHne
(T.A.WnpuHa)
l. npobaemMHoe

H3J105KEHHE;
2. YJaCTHIHO -
[MOUCKOBAasd
JIeSITENIbHOCTD;

3. CaMOCTOATEIbHAS
HCCIIEN0BATENbCKAS
JIESITEIIbHOCTD.

[IpuBrieysb cTyIeHTOB

K AKTUBHOM
MBICTUTEIbHON
JICATCIbHOCTH, K
pELlIEHUI0  Pa3Horo
pona 3ajay, KOTOpble
HEMOCPEICTBEHHO
CBSI3aHEBI C
cojiep)KaHueM

y4eOHOTO MaTepHaia.

CamMoCTOSTEILHBIN
(¢ TIOMOIIBIO
YUUTEIS) aHaJIu3
MPOOJIEMHBIX
CUTYalIUH, U Hux
pereHus
MTOCPEICTBOM
BBIIBHKEHUS
MPeJI0KEHUH,
TUIIOTE3, X
000CHOBaHUS U
JI0Ka3aTeIbCTBa, a
TaKxKe MIpOBEpKa
MIPaBUJILHOCTH
peuieHusl.

YacTUYHO-TTONCKOBBIN
METO]] O0yUYCHHS:

e cozaHue MpoOIeMHOM

CUTyaluu 1npu 0OBSICHEHNH

HOBOTO MaTtepuaia
(BompocCHI, 3a/1aya,
3KCIIEPUMEHTAIBHOE

3aJjaHne TIPU 3aKperyIeHUH
y4ae0HOTO MaTepHaa)
® KOJUICKTHBHOE

00CyXXJIeHHEe  BO3MOXKHBIX
MOAXOIOB K  PENICHHIO
MPOOJIEMHOM CUTyaluu

(ypok cucremaruzanuu
00001IeHMSI 3HAHUT).
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Mertoa npoOIeMHOTO

H3JI0KCHUA
L BBIIBHUT'aIOTCs
THUIIOTEC3bI oo TEME,
OTBEpras OJHH n

apryMeHTUpPYS BEIOOP

JpYTHX, BBICTpanBaHNe
JIOTUKHU paccyxJIeHuH,
aHaIu3 [IOCTaBJIEHHBIX

npoOyieM (U3y4eHUE HOBOWM
TEMBbI, TIOCTAHOBKA TEMbI U
Lesel ypoka)

KonTekctHOE
oOydeHune
(A.A.BepOurikuit)

OOecneuenue
JIMYHOCTHOI'O
BKJIIFOUCHUA CTyZ[CHTa
B y4eOHYIO
LEATEIbHOCTD

YMeHue
aHAIM3UPOBATH
MPOOJIEMBI, UCKATh
aJIeKBaTHbBIE CTIOCOOBI
WX pelIeHus,
MMO3HAHWE CIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOECH
Oymymiet
po(heCCUOHATBHOMN
JeSITeTbHOCTH

Keiic — meTon
(HEe3aBepIICHHBIN METO)

CTy/ICHTaM Oyner
NpeJIOKEHA JIMIIb  YacTh
nHpopMaIuy, BCIO
OCTaIbHYI0 HH(POpPMALUIO -
CTYIICHTBI MOTYT
MOYEPITHYTh 100 u3
JIMYHOTO OIBITa, JIU00 U3

JIPYTHX HUCTOYHHKOB
nHpopMaIuu - I-net,
CIpaBoYHas  JIUTEPATYpa,
KYpHAJIBI, CICIUAITUCTHI,

oOnajarone  ONbITOM B
pElIeHNH JaHHBIX TPOOIEM
u T.aI. (IpU TPOBEACHUU
T1ab0paTOPHBIX pabor,
pelieHrne KadeCTBEHHBIX U
pacyYeTHBIX 3a/1a4)

Jenosas urpa

3TO  METOJ  IPYMNIIOBOTO
o0yueHus COBMECTHOM
JeSATEeIbHOCTH B IIpoLEecce
pemieHus OOWMX 3axady B
YCIIOBHUSIX MaKCHUMaJIbHO
BO3MOXKHOTO TPUOIMKEHHS
K peaJbHBIM TPOOIEMHBIM

CUTYalUsIM (pm
3aKpeIyIeHnd  HU3YyYEHHOTO
Mmarepuana,

CHUCTEMaTHU3alnun 3HaHPII>i,
MPAKTHUYCCKHUC 3aHHTI/I$I) .

KoHnTekcTHBIE 3a1aUN
(mpakTHKO-
OpPUEHTHPOBAHHEIE)

3a71a4M, BCTPEYAOTCs B TON
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158105 HHOU peaabHOU
cutyauuu. HMX  KOHTEKCT
obecrieunBaeT yCIOBHS JUIA

MPUMEHCHUST U  Pa3BUTHA
3HAHUW  NpU  PELICHUU
mpo0jeM, BO3HUKAMOIMHUX B
peanbHOU JKU3HU
(mpakTuyeckue 3aHSTHSA,
nmabopaTopHbIe paObOTHI, dTall
3aKpeIUICHUS 3HAHWA  Ha
ypoKe).

Mos3roBoii wrypm

N3yuyenue HOBOI'O
MaTepuaa
3nopoBbecOeperaromas | ObecnieueHue Cobmronenue Kontpoinb ocBerieHus Bo
TEXHOJIOTHSI CaHHUTapHO- ONTUMAIILHOTO BpEMsI 3aHSTUS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JlyIIIHO-TEIUIOBOTO | JIMHamMuueckas naysa
COCTOSIHUS yUeOHOTO | peskuma B ®U3KyJIbTMUHYTKA B
TTOMETIICHIS ayIUTOPHH. cepenune 3ansTus (1-2
(ocBemeHue, [TozuTnBHAS MHH).
MPOBETPUBAHUE, MICUXOJIOTHYecKast
TeMIIepaTypHbId aTMocdepa.
peXKIM) [Mognepxanue
DMOIMOHATBHAS paboTOCIIOCOOHOCTH
paspsiaka Ha 3aHATHUH.
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