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Pabouass mporpamma yueOHOUW mucruruinHbl «®Du3uka» pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI
denepanbHOTO TOCYJApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa CpeiHero oodmero o0Opa3oBaHus,
YTBEPKJICHHOTO MpUKa3zoM MuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit denepanun ot «17» mast
2012 roma Ne 413, Ha ocHOBe MMOJIOKEHHH (perepaibHO OCHOBHOW 00111€00pa30BaTENIbHON MPOrPaMMBbI
cpenHero oOuiero oOpa3oBaHMsl, YTBEPXKIEHHOM mpukazoM MuHucTepcTBa IMpocBenieHus: Poccuiickoit
@enepanun ot «18» mas 2023 roma Ne 371; na ocHoBe TpeboBaHuit DeepaabHOrO TOCYJApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa MO CIEeNUATLHOCTH CpeHero npodeccuoHanbHoro odpazosanus 22.02.08
Mertanypruueckoe npou3BoACTBO (110 BUaM IPOU3BOCTBA), YTBEPKACHHOIO ITpUKa3oM MuHHCTEpCTBa
npocBemenus Poccuiickoit deneparun ot «25» centsaops 2023 roga Ne 718, u ¢ yueToMm mosrydaemoi
CIELIMAJIBHOCTH.

Opranm3zanus-paspadoruux: Muoronpodmibasii  koemxk DOI'BOY  BO  «Marnuroropckuii
rOCyIapCTBEHHBIN TeXHUYeCcKui yHuBepcurer uMm. I'. 1. HocoBa»

Paszpabomuux:
npenojanareinb otaenaeHus Nel «O0mieo6pa3zoBaTeabHOM OATOTOBKI
Muoromnpoduisnoro koimemka PI'BOY BO «MI'TY um. I'.11. HocoBa»
Maprapura Baagumuposna OpeHOypKkuHa

OJOBPEHO

[IpenmeTHOM KOMHUCCUEN Meroanueckoit komuccuern MnK
«MaremaTH4eCcKuX U €CTECTBEHHOHAYYHBIX

JUCITUATLITAHY [Tpotokomn Ne 3 ot «19» deBpans 2025 r.

IIpencenarens E.C. KopeiTHHKOBa
IIporoxon Ne 5 ot «22» ssHBapst 2025 r.
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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN IIPOTPAMMBI YYEBHOIi
JUCLUIINHDBI

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHON nucHUTUIMHBI «DU3HUKa» SBISETCS YACTHIO MPOTPAMMBI MTOJATOTOBKH
CIEIUATUCTOB CPEAHEro 3BeHa 1o crenuanbHocTu 22.02.08 MeTamryprudeckoe MpOU3BOJACTBO (IO
BHJIaM TIPOM3BOACTBA). Pabovast mporpamMma cocTaBiieHa it 09HOU GopMbl 00ydeHUSI.

1.2 MecTo npeaMeTra B CTPYKType NPOrpaMMbl MOATOTOBKHU CHEHHATUCTOB CPeHEro 3BeHa

VYyeOnass ngucruruiiHa — «PuU3MKa» OTHOCUTCS K 00I1e00pa3oBaTebHOMY IHKIY POTrPaMMBbI
MOJITOTOBKH CIICHIUATIMCTOB CPEIHEr0 3B€HA M OTHOCUTCS K npeameTHoi oomactu GI'OC cpemnero odmiero
oOpa3zoBanusi «EcTecTBeHHbIE HAYKNY.

VYpoBenb ocBoeHuss ydeOHOM mucuMiuiiHbBl B cooTrBeTcTBUU ¢ DI'OC cpemnero o6miero
oOpa3oBaHusl yriyOIeHHBIN.

OcBoeHME TUCIUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOLIUX LEIeH:

¢ hopMUpOBaHHE HHTEpecCa M CTPEMJICHUS OOYdYalOMMXCS K HAay4YHOMY HW3YyYEHHIO HPUPOIHI,
pa3BUTHE WX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pDa3BUTHE TNPEICTABICHUI O HAYYHOM METOJE MO3HAHHUA M (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ hopmupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHUs OCHOB CTPOCHUS MaTEepPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopMupoBaHHE YMEHHI OOBSICHATH SBICHHS C UCTIOIB30BaHUEM (U3NYECKUX 3HAHUI U HAYyYHBIX
JI0Ka3aTeNbCTB;

¢ hopmupoBaHUe TPENCTaBICHUNH O poNu (PU3UKK ISl Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHHWKHU ¥ TEXHOJIOTHH;

PaGouas mporpamma yueOHOW AUCHHUIUIUHBI «DH3uKa» HUMEeT MEeXIUCUUILTHHAPHYIO CBA3b C
o0meo0pa3oBaTelbHBIMA ~ y4eOHBIMU ~ JUcOMIUIMHAME ~ «MaremaTtuka», «Xumus», «buomorusy,
«["eorpadus».

632



2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATIJIMHBI

OcBoenmue coniepxanust yueOHOH TUCIUIIMHBI « PU3HKa» 00ecTIeYnBaeT TOCTHKEHUE 00YYAIOIIUMUCS CIEAYIONNX Pe3yabTaToB:

O6mme u npodeccuoHATbHbIE

Ilianupyemble pe3yabTaTbl 00y4eHUs

KOMIIETeHIIHU U JIMYHOCTHBIE / MeTanpeMeTHbIe IIpeameTHbIE
OK 01 BeiOuparb cmocoObl | JInuHOCTHBIE ~ pe3yiabTaThl  ocBoeHus  y4eOHou | [IP61. chopMupoBaHHOCTH IPENCTABICHUM O POJIU U
perieHus 3a/1a4 | AUCHUIUIMHBI OTPAKalOT TOTOBHOCTh U CIOCOOHOCTH | MeCTe (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4IHOMI

npodeccuoHaNbHON JesTebHOCTH
MPUMEHUTEIPHO K  Pa3jIu4YHbIM
KOHTEKCTaM

00y4aromuxcsi pyKOBOJACTBOBATLCS C(HOPMUPOBAHHON
BHYTpPEHHEHN MTO3ULIUEH JINYHOCTH, CUCTEMOM
[EHHOCTHBIX OPHEHTALUN, MO3UTUBHBIX BHYTPEHHHX
yOeKIeHU, COOTBETCTBYIOIIUX  TPAJIUIIUOHHBIM
[EHHOCTSM POCCHUUCKOrO OOIIEecTBa, paclIMpeHue
JKU3HEHHOTO OIIbITa U OIbITA JIEATEIbHOCTHU B Ipoliecce
peanu3alnui OCHOBHBIX HANpaBICHHH BOCHUTATEIbHOU
JIESITEIbBHOCTH, B TOM UHUCIIE B YACTHU:

TPYJIOBOT'O BOCIIUTAHHUSL:

JIP25. uHmepec K DPA3TIUYHBIM cpepam
npogeccuonanvrol desimenbHOCIU, YMeHue
cosepuiams 0CO3HAHHBLU 8blOOP OYOywell npogeccuu u
Peanu308ui8ams COOCMEEHHbLE HCUSHEHHbLE NILAHbL;

MeTaHpeI[MCTHLIe PE3YJIbTAaThI
JAUCHOUIIIIMHBI OTPAXKarOT:

OCBOCHHS y4yeOHOI

8.1.  OsnaseHue  yHUBEPCAIbHBIMH  Y4eOHBIMHU
MI03HABATEIbHBIMA ACHCTBHUSIMH:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

MPI. CamocCmosimenbHo dopmynuposamo u
aKmyanuzupoeams — npooiemy, paccmMampueams —ee
ececmoponne;

MP2. ycmanaeiueams cyuwecmeeHnbvlll NPUHAK UIU
OCHOBaMUs Ol CPABHeHusl,  Kiaccugukayuu  u
0b600wenus;

MP3. onpedensamov yenu OesimenrbHOCMU, 3A0AB8AMb
napamempbvi U Kpumepuu ux 00CMUNCEeHUsL;

KapTHHE MHpa, O CUCTEMOOOpasyoliel pou (GU3NKU B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKHM U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE POCCHHCKHX U
3apyOeKHBIX YYCHBIX-(U3UKOB B DPAa3BUTHE HAYKH;
HOHUMaHUE (U3NYECKON CYIIHOCTH HaOJII0JaeMbIX
SIBJIGHUH MHKpPOMHpa, MaKpoMHMpa M Meramupa;
IIOHMMAHHE pOJIN AaCTPOHOMHHM B IIPAKTHYECKOH
JESATEIbHOCTH YeJOBEeKa M JlajbHEWIIeM Hay4yHO-
TEXHUYECKOM  pa3BUTUH,  POJHU ¢usuku B
dbopmMupoBaHUK  Kpyro3opa ©  (QYyHKIHMOHAIEHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUs IPAKTUYECKHUX
3a/1ay;

[IPG2. cdopMuUpPOBaHHOCTh YMEHHI pAaclO3HABATh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYECHHBIX 3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE pSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJieHHE Tell, IBUKEHUE 10 OKPY>KHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KoJjedaTeabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE  JIBUJKEHHUE;
mud¢ys3usa, OpOyHOBCKOE  JIBUKEHHE, CTPOEHHUE
KHUJIKOCTeH M TBEepAbIX Tel, U3MEHEHHe oObema Tell
npu HarpeBaHUU (oxJaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHME, KOHJIEHCAlUs, IUIABICHUE,
KpHUCTaJJIN3alus, KUIeHNUe, BIaXXHOCTh BO3/1yXa, CBS3b
CpeIHEN KNHETHYECKON YHEPTUU TEINIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJIICHMsI Tra3a IpU €ro HarpeBaHUM B 3aKpbITOM
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MP4. sviasrameb 3aKOHOMEPHOCMU U NPOMUBOPEYUSL 8
PAcCMampusaemulx s1871eHUsX,

MP5.  enocumb  KOppeKmugvl 6  O0esimeibHOCHb,
OoyeHusamv  coomeemcmeue pe3yIbmamos  Yeisim,
OYeHUBAMb PUCKU NOCAEOCMBULL 0esIMENbHOCMU

MP6. pazsusame kpeamugHoe MvluieHUe NPU peueHuu
JHCUSHEHHBIX NPoOIeM;

0) 6a30BbIE UCCIIEIOBATEILCKUE ICHCTBUS:

MP7. erademv Hasvikamu y4eOHO-UCCIe008AMENbCKOU
U NPOEKMHOU 0essmeNbHOCU, HABLIKAMU pPA3PeUuleHUs
npobnem,

MPI12. 6via61ams NpUYUHHO-CLEOCMBEHHbIE CBA3U U
aKmyaiusupoeams 3a0ayy, 6vl08ueams 2unomesy ee
peuienus, Haxooums apeymenmsl 0Jisi 00KA3amenbCcmed
CBOUX  YMBepIHCOeHUll, 3a0aeamsv  napamempsvl U
Kpumepuu peulenusl,;

MPI13. ananusuposams nojyuenHvie 8 Xo0e peuleHUs.
3a0ayu  pe3yibmamvl, KPUMUYECKU OYEHUBAMb UX
00CMOBEPHOCMb, NPOSHO3UPOBAMb USMEHEHUE 8 HOBbIX
VCI08USIX,

MPI17. ymems nepenocums 3HaHusi 8 NO3HABAMENLHYIO
U NPaKmMu4ecKyro 001acmu HCU3HeoesImeabHOCHUL;
MPIS8. ymems unmezpupogamev 3HAHUA U3 PA3HLIX
npeomemuulx oonracmetl;

MPI19. evi0gueamv  HoGble  udeu, npeoracamv
OpucUHAIbHBIE NOOXO0O0bL U PeUleHUs;
MP20. cmasume npobnremvl u 3adayu, OoOnyckaroujue

alomepHamueHvle peuleHUsl,;

COCyZle, CBSI3b MEX[y IapaMeTpaMH COCTOSHHS ras3a B
M30IIPOIIeCCax; DICKTPU3alMs TeJ, B3aUMOJAEHCTBHE
3apsjioB,  HArpeBaHWe IPOBOJHMKA C  TOKOM,
B3aMMOJICHICTBUE ~ MAarHUTOB,  DJIEKTPOMAarHUTHas
WHAYKUUS, AEWCTBUE MAarHUTHOTO TOJISE Ha TIPOBOAHUK
C TOKOM M JBIWKYIIMHCS 3apsijl, >JIEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, pSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHHUE,
uHTephepeHys, Auppakuus U MOJApU3alus CBETa,

oUcriepcusi  cBeTa;  (OTOIJICKTpUUYSCKUN AP (DEKT,
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOPOJA,  €CTECTBEHHAas |

VCKYCCTBEHHAs paluOaKTUBHOCTb;

[IPG5. ymMmeHue y4MTHIBATH TPaHULBI HPUMEHEHUs
U3yYEHHBIX (U3NYECKUX MOJICNCH: MaTepuanbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYE€Ta, MICalbHBIN
ra3; MOJEIM CTPOECHUS Ia30B, KUIAKOCTEH U TBEPABIX
T€J, TOYEYHBIM DJIEKTPUYECKUM 3apsl, sAepHas
MOJIe/Ib aTOMa, HyKJIOHHAsl MOJIE€Ib AaTOMHOTO sJipa IIpu
peuieHny GU3NYECcKUX 3aaay;

IIPy3.  chopMUpOBaHHOCTb  yMEHHUS  pa3iuyarhb
yCIIOBUSI IPUMEHUMOCTU MoJienel (GU3NUecKux Tel U
OpoleccoB  (ABJIEHMI):  HMHEpIHalbHas  CHUCTEMa
OoTCUeTa, MaTepuaigbHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MajJieHHe, abCOOTHO yIpyras
nedopmarusi, aOCONIOTHO YNpyroe u abCONIOTHO
HEYNIPYroe CTOJKHOBEHUS, MOJENEH ra3a, )KUIKOCTH U
TBEPAOT0 (KpUCTAINIMYECKOr0) Teja, NealIbHOTO rasa,
TOYEUHBIN 3apsll, OXHOPOJHOE JIIEKTPUUECKOE IIOIIE,

OOAHOPOJHOC MAar"gsmuTHOC II0JIE, TapMOHHUYCCKUEC
KOJ'IC6aHI/ISI, MaTeMaTHYeCKUI MasiTHHK, I/I,Z[CaJ'IBHHﬁ
pr>KPIHHBII>i MAasTHHK, TapMOHHUYCCKUEC BOJIHBI,

WJeabHBIN KoJeOaTenbHbI KOHTYp, TOHKAas JIMH3a;
MOJIeJIE aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEIH
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CBETa;

[IPy4. chopMHpOBAaHHOCT,  yMEHHUS  OOBICHITH
0COOEHHOCTH TpPOTEKaHHWsI (U3UYECKUX  SIBIICHHIA:
MEXaHUYECKOE JBUKEHHE, TEIIOBOE IBUYKEHUE YaCTHUI]
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE
nBukeHue, Auddys3us, HcIapeHue, KUIIEHHEe U
KOHJIEHCAllUsl,  IUJIaBJIEHME U KpUCTaIM3aLus,
HAIpPaBJIEHHOCTh TEIUIONEpeIayl, AIEKTPU3ALUU Ted,
SKBUIIOTEHIIUAIBHOCTH  MOBEPXHOCTU  3apsKEHHOTO
POBO/IHMKA, 3IEKTPOMArHUTHOM UHAYKIHHU,
CaMOUHIYKIUH, 3aBHCUMOCTH COINPOTUBIICHUS
MOJIyIIPOBOJIHUKOB "p-" 1 "n-TUNOB" OT TemmepaTypsl,
pe3oHaHca, WHTEPPEPCHIMA BOJH, AUPPAKIIHUH,
JTUCTHEPCUH, TMOJIHOTO BHYTPEHHErO  OTPaKeHUs,
dorodddexr, Ppuznueckne MPUHLIUIBI CIIEKTPATEHOTO
aHanu3za W paboTel Jaszepa, "ambda-" u "Oera-"
pacnansl siiep, raMma-u3iydeHue aep;

[1Py9. chopmMupoBaHHOCTH YMEHHUS peLIaTh pacueTHbIE
3alady  C SIBHO 3aJaHHOM U HESIBHO 3aJaHHOU
¢u3nueckoil MoJenbl0: Ha OCHOBAaHMHM aHalIM3a
yCIIOBUS BBIOMpATh (PU3MUECKUE MOJENH, OTBEYAOIIIE
TpeOOBaHUAM 337auu, MPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPHi
IIpM  UCIOJB30BAaHUU  MaTEMaTHMUECKUX  METOJIOB
peleHuss 3a1a4, MPOBOAMTH pacyeTbl Ha OCHOBAHUU
HMMEIOIUXCS JTaHHBIX, aHAIU3UPOBATh PE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOABl PEUIEHHS C  Y4ETOM
MOJIyYEHHBIX pE3yJbTaTOB; pellaTh KayeCTBEHHbIE
3agauu, TpeOyromue NpUMEHEHUs] 3HAaHUN M3 pa3HbIX
pasfenoB IIKOJIBHOTO Kypca (U3MKH, a Takke
UHTErpaluy  3HaHUM U3 JpYyTUX  INPEAMETOB
€CTECTBEHHOHAYYHOTO LUKJIA: BBICTpauBaTh
JIOTHYECKYIO LIETIOYKY pacCy Xk JIE€HHH ¢ OINOpod Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (hU3HUECKUE
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SIBJICHMS,

OK 02 Hcnonb3oBath
COBPEMEHHBIC CpPEJCTBAa IIOMCKa,
aHaIM3a u UHTEPIpETALUU
uHpopManuu 1 WHPOPMALMOHHbIE
TEXHOJIOTUM  JJI1  BBINOJHEHUS
3aga4 npodeccnoHaIbHON
JesTeNbHOCTH

JlmuHOCTHBIE ~ pe3yJibTaThl  OCBOCHMSI  y4eOHOI
JTUCITUTUIMHBL  OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcsi pyKOBOJACTBOBATLCS C(HOPMUPOBAHHON
BHYTpPEHHEHN MTO3ULIUEH JINYHOCTH, CUCTEMOM
[EHHOCTHBIX OPHEHTALU{, TMMO3UTUBHBIX BHYTPECHHHX
yOeXKICHUH, COOTBETCTBYIOIIUX  TPAJAUIIUOHHBIM
LEHHOCTSM POCCHUHCKOro O0OIlIEecTBa, pacUIMpeHue
JKU3HEHHOTO OIIBITA M OIBITA JICATEIHHOCTH B IPOIIECCe
peanu3alnuyi OCHOBHBIX HANpaBICHUH BOCHUTATEIHHOU
JESITCIIBHOCTH, B TOM YHCJIC B YACTH:

[IEHHOCTH HAYy4YHOTO MO3HAHUS:

JIP32. cghopmuposanrocmo MUPOBO33PEHUA,
COOMBEeMCmMaBYIOue20 CO8PEMEeHHOMY YPOBHIO PA3GUMUSL
HayKu u oOuecmeeHHol NpaKmuky, OCHOBAHHO2O HA
ouanoze Kynbmyp, CcHOCOOCMBYIOue20  OCO3HAHUIO
c80€20 Mecma 8 NOJNUKYIbIMYPHOM Mupe,

JIP34. ocosnanue yeHHOCMU HAYYHOU OesmelbHOCMU,
20MOBHOCb ocyuecmenamo NPOEKMHYIO u
uccne008amenbeKyo 0esimelbHOCMb UHOUBUOYATIbHO U
6 epynne;

MetanpeameTHble  pe3yiabTaThl
JUCITUTUIAHBI OTPAXKAIOT:

8.1. OsnageHue  yHUBEPCAIBHBIMU
MO3HABATEIIEHBIMU JICHCTBUSAMMU:

B) paboTa ¢ uHpopmaruei:

MP21. enademsv Hagvlkamu noxyyeHus uHGopmayuu u3
UCTMOYHUKO8 — PA3HBIX — MUN08,  CAMOCMOSMENbHO
ocywecmenams NOUCK, AHANU3, CUCMEMAmu3ayuo u
unmepnpemayulo UH@GOpMayuu PaziuyHuIX 6U008 U
¢opm npedcmasnenusi;

OCBOCHMS y4yeOHOI

y4eOHBIMU

[TP69. chopMupoBaHHOCTH COOCTBEHHOM IMO3UIIMU 10
OTHOIIECHHUIO K busnveckoi uHpopManuu,
HOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, YMEHMH
WCIOJb30BaTh LU(POBBIE TEXHOJOTUU JUIS TIOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALNUN U NPEICTABICHUS
yu4eOHOM W  HAy4HO-TIOMYJISIpHOW  MH(OpMaIumy;
pa3BUTHE YMEHMH KPUTHUYECKOIO aHAJIM3a M0Jy4yaeMoi
uH(pOpMaIHH;

[1P66. BnajgeHHe OCHOBHBIMM METOJAMH HAay4HOTO
NO3HAHUS, WCIOJNB3YEMBIMH B (PHU3HMKE: TPOBOAHTH
OpsMble W KOCBEHHblE H3MEpeHHs  (Pu3HuecKux
BEJIMYMH, BBIOMPAs ONTUMAIBHBIA CIOCO0 M3MEPEHHUS
U UCHOJb3ysS  M3BECTHbIE  METOAbl  OLIEHKHU
IIOTPELIHOCTEN M3MEPEHUN, NIPOBOJANTH UCCIIEIOBAHHE
3aBUCUMOCTEH bu3nueckux BEJINYMH c
UCIIOJIb30BaHUEM TPSMBIX H3MEPEHUH, OOBSICHATH
HOJY4YEeHHbIE pPe3yJbTaThl, HCIONb3Ys (U3NYECKUe
TEOPHH, 3aKOHBl M TIOHSTHSA, M JIEJaTh BBIBOJIBI,
coOmogath mpaBuja  0€30MacHOro  TpyAa MpHU
MPOBEJICHUU HCCIIEJOBaHUH B paMKax y4eOHOTro

JKCIIEPUMEHTA U y4eOHO-HCCIIeI0BATENbCKOM
NEeSATeIbHOCTH  C  HUCIOJB30BaHUEM  IIM(PPOBBIX
U3MEPUTENIBHBIX ~ YCTPOHCTB U JIaDOPaTOPHOTO

obopynoBanus; chOPMHUPOBAHHOCTh MPEACTABICHUN O
METOJAaX IIOJyYEHUs Hay4YHBIX aCTPOHOMMYECKHX
3HAHUII;

[1Py11. oBnageHue pa3nuyHBIMU crioco0amMu paboTHI ¢
nHpopmanuen ¢buznyeckoro coJiepKaHus c
UCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTH, pa3BUTUE YMEHUN KPUTUYECKOTO aHAIU3a

MP23. OoYeHueambo 00CmMosepHoOCmb, MP24. | 1 OLIEHKH JOCTOBEPHOCTH IMOJyyaeMoil HH(opMaIuu;
UCNONb306aMb  CPEOCMBA  UHQDOPMAYUOHHBIX U
KOMMYHUKAYUOHHbIX  MEeXHONIO2Ul 6 peuleHuu
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KOZHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0au ¢ coOn0eHuem mpedosaHull dPSOHOMUKU,
MexXHUKU bezonacnocmu, 2uuenbl,
pecypcochepedicenus, NPAoGbIX U IMUYECKUX HOPM,
HOPM UHGDOPMAYUOHHOU Oe30NACHOCMU,

OK 03 [InanupoBaTh u
pealln30BEIBATh coOCTBEHHOE
npoeCCUOHATBHOE U JINYHOCTHOE
pa3BuUTHE, TPEIIPUHUMATEIBCKYIO

JEATENLHOCTD B
npodeCCHOHATBLHON cepe,
UCIIOJIb30BATh 3HAHUS o
IIPaBOBOM u ¢uHaHCOBOM
IPaMOTHOCTH B Pa3ITMYHBIX

JKN3HCHHBIX CUTyallHuiaX

JlmuHOCTHBIE ~ pe3yJibTaThl  OCBOCHMSI  y4eOHOI
JUCHUIUTMHBL OTPAKAlOT TOTOBHOCTH MU CIIOCOOHOCTB
00y4aromuxcsi pyKOBOJACTBOBATLCS C(HOPMUPOBAHHON
BHYTPEHHEH MTO3ULIUEH JINYHOCTH, CUCTEMON
[IEHHOCTHBIX OPHEHTALM{, MO3UTUBHBIX BHYTPEHHHX
yOeKIeHU, COOTBETCTBYIOIIMX  TPAJAUIIUOHHBIM
[EHHOCTSIM POCCHUHCKOrO OOIIEecTBa, paclIMpeHue
YKU3HEHHOTO OITBITA U OTBITA JCSITEIHHOCTH B MPOLIECCE
peanu3alnui OCHOBHBIX HANpaBICHUH BOCHUTATEIHHOU
NEeSITEILHOCTH, B TOM YHCIIE B YACTH:
JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

JIP12. cghopmuposannocms Hpa8CmMEeHHO20 CO3HAHUA,
9MUYECKO20 NOBEOCHUS,

JIP13. cnocobnocmev  oyeHusamev — cumyayuio U
NPUHUMAMb OCO3HAHHbBIE PeUuleHUs, OPUESHMUPYACL HA
MOPANIbHO-HPABCMBEHHbLE HOPMbL U YEHHOCMU,

JIP14. oco3unanue JnuuHo20 6K1A0A 8 NOCMPOEHUE
YCmouyugo2o 6yoywe2o;

TPYAOBOTO BOCTIUTAHMUSL:

JIP26. 2omosnocmb u cnocooHocms K 00pazo8anuio u
CAM000pa308aHUI0 HA NPOMANCEHUU BCEll HCUSHU,
MertanpeameTHble  pe3yJbTaTbl OCBOEHUS yueOHOMU
JUCLUIUTMHBI OTPaXKakoT:

8.1.  OBnageHue  yHUBEpPCAIbHBIMHU
MO3HABATEbHBIMU ACHCTBUSIMMU:

0) 6a30BbBIE UCCIIEIOBATEILCKUE ICHCTBUS:
MPI1. cmasumv u gopmyrupoeams cobCmeeHHbie
3a0auu 8  00pA308aMENbHOU  O0esAMENbHOCMU U
HCUBHEHHBIX CUMYAYUAX,

y4eOHBIMU

[TP67. chopMUpOBaHHOCTb YMEHHUS peliaTh PacueTHHIE
3aJaud C SBHO 3a/JIaHHOW (DU3MYECKOH MOJeNbIo,
UCTIONB3Ysl (PU3MUecKre 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  AaHajJIW3a YCJIOBMsS  3aJaud  BbIOMpaTh
(¢u3nuecKyr0o  MoOJeNnb,  BBIACTATH  (PU3NYECKUE
BEJIMYMHBI W (OpPMYJBI, HEOOXOIUMBIE [UII €e
pelieHusl, TMPOBOAUTH  pacyeTbl M  OLEHUBATh
pEIbHOCTh  MOJYYEHHOIO 3HAa4YeHUs (PU3NYECKOU
BEJIMYUHBL pewath KAueCTBEHHbIE 3a/1a4u,
BBICTpauBasi JIOTMUYECKU HENPOTHBOPEUUBYIO LEHNOYKY
pacCyKJI€HUW C ONOpOM Ha HU3YUYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,;

[1PG4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHUS MEXAHUYECKOM

OHCPIrUH, 3aKOH COXpaHCHHUA HWMITYJIbCA, MIPHUHIHUIL
Cyneprno3nuumn CHII, IMPUHIIHUIT PaBHOIIPAaBHOCTHU
HWHEPHUAIIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETHUYECKYI0 TEOPHUIO CTPOEHHUS BEUIECTBA, ra30BbIC
3aKOHBI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kyrowna,
3akoH OMma JJid yyacTka 1enu, 3aKkoH OMa /i TOJTHOM
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
9JIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH COXPaHCHUS
SHEPIHM, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPAHEHUS
CBETA, 3aKOH OTPAXEHHUsSI CBETA, 3aKOH IMPETOMIICHUS
CBETA; 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH COXPAHEHUS
HMITYJIbCa, 3aKOH COXPAHEHHS JJICKTPHUUECKOTO 3apsa,
3aKOH COXpaHEHHUsi MacCOBOTO YHCJA, MOCTYJIAThI
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8.3. OBnaneHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHu3aLUs:

MP38. camocmosamenbHo ocyuecmensameo
NO3HABAMENLHYIO 0esamenbHOCY, 8bIA6IAMb
npobemsl, cmasums u HoOpmMyaIUpo8ams coOCMBEeHHbLE
3a0ayu 8  00pPA308aMeENbHOU  O0esmMeIbHOCmU U
HCUBHEHHBIX CUMYAYUSX,

MP39. camocmoamenvuo cocmagnams NAAH peulenusl
npobniemMvl ¢ yYemom — UMEIOWUXCA — pecypcos,
CcOOCMBEHHBIX B03MONCHOCMENU U NPEONOYMEeHU,

MP44. cnocobcmeosamu Gopmuposaruio u
NPOSAGNEHUIO WUPOKOU 3PYOUYUU 8 DPA3HBIX 00]1ACMAX
3HaHU, NOCMOSIHHO nosvluams ceoltl

006pazoeamenvHblll U KyJIbMypPHbLUL YPOBEHb,

0) CAaMOKOHTPOJIb:

MPA6. 6nademv — HABLIKAMU  NO3HABAMENbHOU
peghrexcuu Kax 0CO3HAHUS CO8epULAeMbIX Oelcmeull U
MBICTUMENLHBIX — NPOYEeccos, ux  pe3yivmamos u
OCHOBAHUIL,

MP47. ucnonvzosams npuemsi peghiexcuu 0is OYeHKU
cumyayuu, 8b100pa 6ePHO20 PEULEHUsL;

MP48. ymemv oyenusamv pucku U C80€8PEMEHHO
NPUHUMAMb PEUleHUs NO UX CHUNCEHUIO;

bopa, 3akoH paaMOAaKTHBHOIO pacnaja); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHaym3e (PU3NIECKUX SBICHHUHA U TIPOIECCOB;

[IPy2. chopMHpOBAaHHOCT, CHUCTEMBI 3HAaHUH O
(U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
JEHCTBYIOIIMX HAa YPOBHSIX MUKPOMHpA, MAKpOMUpa U
Meramupa, MpeACTaBICHHI O BCEOOIIeM XapakTepe
(u3MUeCKUX 3aKOHOB; MPEJCTABICHUNH O CTPYKType
MOCTpOCHUST (DU3MUECKON TEOpUH, UYTO TO3BOJUT
OCO3HaTh pOJib  (PyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O
npupojie, MOHATH TPAHUIBI MPUMEHHUMOCTH TEOpHH,
BO3MOXXHOCTH WX TPUMEHEHHS JUIA  ONHUCAHUSA
€CTECTBEHHOHAYYHBIX SIBJICHHUM U MPOIECCOB;

[TPyS. copMHpOBaHHOCTP yMEHHH  MPUMEHSTH
3aKOHBI KJIACCHUECKON MEXaHUKH, MOJEKYISIpHOU
GU3MKM W TEPMOAWHAMHKH, DJICKTPOJUHAMHKH,
KBAaHTOBOW (U3WKHM JUIsl aHamu3a W OOBSCHEHUS
SBIIGHUA MHUKpPOMHpa, MaKpoOMHpa M Meramupa,
pa3nuvarb YCIIOBUS (rpaHuIsI, 00JacTh)
OPUMEHUMOCTH  (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOmmii xapaktep (yHIAaMEHTaJIbHBIX 3aKOHOB
(3aKOH COXpaHEHHs] MEXaHUYECKOW HHEpPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHUS,
NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUS DHEPIHH)
U OIPaHUYEHHOCTh MCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;
aQHAIM3UPOBATh (PU3UUYECKUE TPOIECCHI, HCIOIB3YS
OCHOBHBIE TMOJOXKEHHUS, 3aKOHbI U 3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh MEXaHUIECKOTO JIBIKEHUS,
(hopMyJIbI KHHEMATUKU PAaBHOYCKOPEHHOTO JIBHXKEHUS,

npeobpa3oBanus  lamumes  yis CKOpocTH U
nepeMenieHusi, Tpu 3akoHa HploTOHA, NOPUHIUI
OTHOCHUTENBHOCTH [ 'anmuiesi, 3aKOH  BCEMHPHOTO
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TATOTEHUS, 3aKOHbl COXPaHEHUs UMIyjJbca U
MEXaHUYECKOW SHEpruM, CBsI3b pabOThl CHJIBI C
W3MEHEHHEM  MEXaHMYECKOM  DHEpPruM,  YCIIOBUS
paBHOBECHsI  TBEpIOrO  TeEJa; CBA3b  JABJICHUSA
HJICaJIbHOTO Ta3a CO CPEIHEW KMHETUYECKOM dHEpruei
TEIUIOBOTO JIBUYKEHUS U KOHLEHTPALUEN €ro MOJEKYJI,
CBA3b  TEMIIEpaTyphl  BEIleCTBAa CO  CpeaHeH
KMHETUYECKOW DHEPIUed €ro 4acTHll, CBS3b aBICHUS
HJICa]IbHOTO ra3a C KOHLEHTpaluued MOJIEKYyJd U €ro
TeMIlepaTypol, ypaBHeHne MenaeneeBa-Knaneiipona,
HEepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
9HEPruU B TEIUIOBBIX IPOLIECCAX; 3aKOH COXPaHEHUs
JIEKTPUIECKOTO 3apsna, 3aKOH Kynona,
HOTEHLUAIBHOCTh JJIEKTPOCTATUYECKOTO 0JI,
OPUHLMI ~ CYyHEepHO3ULUU  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kyiiona; 3akonsl OMa Ui yyacTKa eI U JJIs
3aMKHYTOM JJIEKTPUYECKOM LenH, 3akoH J[xoyiis-
JleHua, 3aK0H 3JEKTPOMarHUTHOM MHAYKLMHU, IPABUIIO
Jlenua, IIOCTYJ1aThl CIELIMAIIbHOU TEOpUU
OTHOCUTEIIBHOCTH OlHIITEMHA, ypaBHEHHUE
OnHmreitHa 11 ¢poroaddexra, mepBblii U BTOpOH
nocrynarsl  bopa, mOpuHIMI — HeompeaeneHHOCTU
I'eiizenOepra, 3aKOH COXpaHEHHs 3apsia, MaccoBOTO
yyclia M DBHEPTUM B SAEPHBIX pPEAKIUAX, 3aKOH
pazoaKTUBHOTO pacnania;

[IPy6. cdopMupoBaHHOCTb yMEHMH NIPUMEHATH
OCHOBOIOJIArarolMe  aCTPOHOMUYECKHE  IOHATHS,
TEOpPUUM U 3aKOHBl JUI1 aHaldu3a U OOBACHEHUs
(U3NYECKUX MPOLECCOB MPOUCXOAIINX Ha 3BE3/aX, B
3BE3JHBIX CHCTEMaxX, B MEXTaJaKTHYEeCKOU Cpele;
JIBIDKEHUSI HEOECHBIX TeJd, OHBOJIOLMM 3BE3]l H
Bcenennoii;

[IPy7. chopMHUpOBaHHOCTh YMEHHMH HCCIEN0BAaTh U
aHAJIM3UPOBATh pa3HooOpa3Hble (hH3HUECKUE SBICHUS
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U CBOWCTBA OOBEKTOB, MPOBOJUTH CaMOCTOSTEIbHBIC
WCCIICIOBaHHUsI B PEAbHBIX M J1aDOPaTOPHBIX
YCJIOBUSIX, YATATh M aHAJIM3HPOBATh XapaKTEPUCTHKH
NpHUOOPOB M YCTPOWCTB, OOBSCHATH MPHHIMIBI HX
paboTsI;

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

MertanpeameTHble  pe3yibTaTbl OCBOEHUS yuyeOHOM
JTUCIUILIMHBI OTPaXKaroT:

8.2. OBnanenue
KOMMYHHUKATUBHBIMU JCHCTBUSIMHU:
0) coBMeCTHas 1eATeITbHOCTD:
MP31. nonumamv u UCNOIL308AMb NPEUMYULECTNEA
KOMAHOHOU U UHOUBUOYAILHOL pAbOmMbL;

MP32. gvibupams memamuxy u mMemoovbl COBMECHHbBIX
delicmeuti ¢  yuemom  OOWUX  UHMEPeco8 U
B03MOJACHOCIEL KAXHCO020 UleHa KOJLIeKMUBd;

MP33. npunumams yenu coemMecmHol OesamelbHOCMU,
0p2aHU308b16aMb U KOOPOUHUPOBAMb Oelicmeus no ee
00CMUdICeHUI0.  COCMAaensims — NAaH  Oeucmeul,
pacnpedensims poau ¢ Y4emom MHeHUll Y4acmHUKO8
o0bcysHcoamnv pe3yibmamsl COBMEeCmMHOU pabomsl,
MP34. oyenusamv Kauecmeéo c60e20 6KIAOA U
Kaxco020 y4acmuuka KOManobl 6 00wul pe3yibmam no
PaspadomanHbiM KpUmepusim,

MP37. ocywecmenams nO3UMUBHOe CmMpamecuiecKoe
noseoenue 8 PAazIUYHbIX  CUMYAYUAX, NPOAGISAMb
meopuecmeo u 60obpasicenue, bbimv UHUYUATNUBHBIM,
8.3. OBnaneHue yHUBEPCAIbHBIMHU PETYJIATUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U APYTHX JIIOJIEH:

MP54. npunumamo cebs, noHUMAs c80U HeOOCMAMKU U
docmouncmaea,

MP55. npunumams Momuevl u apeymeHmvl Opyeux
J00ell npu ananuze pe3yibmamos 0esmenbHOCmi,

YHUBEPCAIbHBIMU

ITP610. oBnameHue yMeHUsSMH padOTaTh B TPyMIe C

BBINIOJIHCHUEM  Pa3JIM4YHBIX  COLHUAIbHBIX  pOJIEH,
IUIAaHUPOBaTh ~ pabdoOTy  TIPYIIbI,  palHMOHAIbHO
pacupenenaTb  IeATEeIbHOCTh B HECTaHIAPTHBIX

CUTyalusaXx, aJCKBAaTHO OLICHMBATL BKJIAJ KaXXAOTr0 H3
YYacTHHKOB TpYIIbl B pEIICHHE paccMaTpUBaeMOU
po0JIEMBI;
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MP56. npuznasamo ceoe npago u npago Opyeux arooeu
Ha owuoKu,

OK 05 OcymiecTBisiTh YCTHYIO U
MHUCbMEHHYI0 KOMMYHHUKAITUIO Ha
rocyJ1apCTBEHHOM
Poccuiickoit denepaiuu ¢ yueTtom
oco0eHHOCTEH
KYJbTYPHOT'O KOHTEKCTA

conuaJibHOIro

JInuHOCTHBIE ~ pe3yibTaTbl  OCBOCHMsI  y4eOHOM
JTUCIUIUIMHBL  OTPa)kalOT TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcst pyKOBOJICTBOBATHCS CHOPMHPOBAHHOM
BHYTPECHHEHN MO3UIKEN JINYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPHEHTALU, IMO3UTUBHBIX BHYTPEHHMX
yOeKICHHH, COOTBETCTBYIOIIMX  TPAJULUOHHBIM
[EHHOCTSIM ~ POCCHICKOrO  OOIIecTBa, pacIIupeHue
JKU3HEHHOT'O OMbITA U OIbITA AESATEIBHOCTH B MPOIECCE
peanu3aldyd OCHOBHBIX HAIPABJICHHWM BOCIIUTATEIBHON
JIeATEIbHOCTH, B TOM YHUCJIE€ B YAaCTHU:

ACTETUYECKOT0 BOCIIUTAHUS:

JIP16. acmemuueckoe ommuouienue K Mupy, 6KIOUAs

acmemuxky — Ovlma, — HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa U 00UeCmEeHHbIX
OMHOWEHULL;

MeranpeameTHble  pe3yibTaTbl OCBOCHHSA y4yeOHOM
JVICIIATUTMHBI OTPAXKaIOT:

8.2. OBnanenune YHUBEpCaIbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMU:

a) oO1IeHue:

MP26. ocywecmenams KOMMYHUKAYUU 80 8cex cqhepax
HCUBHU,

MP28. enrademsv pazniuynvimu cnocoboamu obujeHus u
83AUMOOeUCMBUSL;

MP29. apeymenmuposanno eecmu ouanoe, ymemb
cMALYAMb KOHMIUKMHbIE CUMYAYUL,

MP30. pazeepuymo u 102U4HO U31A2AMb C80K MOUKY
3peHUs C UCNOIb308AHUEM S3bIKOBbIX CPEOCME;

[1Py12.
HI03HABaTEIbHBIMU

OBJIAJICHUC OpraHru3allMOHHBIMUA u
YMEHHSIMH  CaMOCTOSITEIILHOTO
npuoOpeTeHusT  HOBBIX  3HaHMH B Ipolecce
BBITIOJTHEHHS IPOEKTHBIX " yueOHO-
UCCIIEIOBATENbCKUX PpaboT, yMeHHsMH paboTaTh B
TpyIIe C BBHINOJHEHUEM pPAa3JIMYHBIX COLHAIBHBIX
poJeii, mIaHupoBaTh paboTy TPYMIbI, PALUOHATBHO
pacnpenienats  JeATeNIbHOCTh B HECTaHAapTHBIX
CUTyalusaXx, aJCKBAaTHO OLICHMBATL BKJIAJ KaXXAOTr0 H3
YYacTHHKOB TpYIIbl B pEIICHHE paccMaTpUBaeMOU
po0JIEMBI;

OK 06 IIposiBisATh TpakJIaHCKO-
MaTPUOTHYECKYIO
JEMOHCTPHPOBATh
MIOBEJICHUE

OCO3HAaHHOC

JImuHOCTHBIE ~ pe3yJibTaThl  OCBOGHMSI  y4eOHOM
JUCLHUIUIMHBL OTPa)KalOT TOTOBHOCTh U CIIOCOOHOCTB
00y4aromuxcsi pyKOBOJCTBOBAThCS C(HOPMUPOBAHHON
BHYTPEHHEHN MIO3ULIUEH JINYHOCTH, CUCTEMO

[TP63. BnageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOMIMMHU
(buzmvecKre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JIIBIDKEHUEM, B3aMMOJIEHCTBHEM TeJl, MeXaHMYSCKHMMH
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TpagULMOHHBIX POCCUMCKHX
IyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C y4ETOM

rapMoOHHU3allun

MCKHAIIUMOHAJIBHBIX n
MCKPEITUTUO3HBIX OTHOIHCHI/II‘/'I,
MMPUMCHATH CTaHOapThI

AHTHKOPPYIIHUMOHHOI'O IIOBEACHUA

LEHHOCTHBIX OpPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX
yOeKICHHH, COOTBETCTBYIOIIUX  TPaJAULIUOHHBIM
IEHHOCTSIM ~ POCCHICKOTO  OOIIecTBa, pacIIupeHue
JKU3HEHHOTO OIIbITa U OIbITA JIeATEIbHOCTH B Ipoliecce
peanu3anryi OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

rPaKJIaHCKOTO BOCTIMTAHMUSI:

JIPI. cghopmuposannocmv  epaxcoOanckon nosuyuu
obyuarowe2ocsi KaKk aKmueHo20 U OMBEmCmEeHHO20
YjleHa poCcuticko2o oouecmaea,

JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHANLHLIX,
obueyenoseueckux 2YMAHUCTUYECKUX u
0eMOKpamu4ecKux yeHHocmel,

JIP5. 2comogHocmb 6ecmu coémMecmHyio 0esimelbHOCb
8 UHmMeEpecax 2paxicoOanHcKo20 obwecmea, yuacmeosams
68  camoynpasieHuu 8  00WeobpazoeamenbHol
OpeaHu3ayuy U 0emcKo-rOHOUECKUX OPSAHUSAYUSX,
JIP6. ymenue 63aumooelicmeosams ¢ COYUANbHLIMU
UHCMUmMYmamuy 8 COOMEemcmeuu ¢ ux QyHKyuamu u
HA3HAYeHUueM,

JIP7. 2omognocme K 2yMAHUmMapHou u 60J0HMEPCKOU
oesmenbHOCm;

MaTPUOTUYECKOTO BOCTIUTAHMUS:

JIPS. cghopmuposannocms poccutickou eparicOancKoll
UOEHMUYHOCIU, NAMPUOMUBMA, YBANCEHUS K CBOEMY
Hapooy, uyecmea omeemcmeenHocmu neped Poounoii,
eopoocmu 3a ceou Kpau, ceoto Poouny, ceoii aswix u
KVIbMypy, npouinoe u Hacmosujee
MHO20HAYUOHATbHO2O Hapoda Poccuu,

JIPY. yennocmnoe omuowieHue K 20Cy0apCmeeHHbIM
CUMBONIAM, UCTOPUYECKOMY U NPUPOOHOMY HACTEOUlo,
NAMAMHUKAM, Mpaouyusm Hapoooe  Poccuu,
oocmudxcenuam Poccuu 6 Hayke, uckyccmee, cnopme,
MEexXHON02UAX U mpyoe.

Kone0aHUsAMU U BOJHAMH; AaTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM  BELIECTBA, TEIUIOBBIMU  IPOLIECCAMHU;
ANEKTPUUYECKUM u MarHUTHBIM MOJISIMH,
UIEKTPHUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
Koe0aHUsAMU M BOJHAMH; ONTHYECKUMH SIBICHUSIMH,
KBAaHTOBBIMM  SIBICHUSIMH, CTPOCHHEM aTroMa u
aTOMHOTO  sJipa, PaJUOAKTUBHOCTHIO);  BJaJICHUE
OCHOBOIIOJIArAlOLIUMHU aCTPOHOMUYECKUMHU
MOHATHUSIMH, MIO3BOJISIIOILMMU XapaKTepu30BaTh
IpOLIECChl, MPOUCXOMAALINE HA 3Be3[aX, B 3BE3HBIX
CUCTEMAaX, B MEXIaJaKTUYECKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, 3BOJIIOLIMIO 3Be3/1 U BeeneHHol;

[TPy1. chopMupoBaHHOCTH MOHUMAHUS POJU (PU3HUKH B
SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAIbHOM MU
TUYECKOH cdepax NesITeNbHOCTH 4YElIO0BeKa; POJId U
Mecta (U3UKM B COBPEMEHHOW HayyHOW KapTHHE
MHUpa;  pOJM  ACTPOHOMHUHM B  IPAKTHYECKOMN
JESATEIbHOCTH YeJOBEKa M JlajbHEWIEeM Hay4yHO-
TEXHUYECKOM pa3BUTHH;

[IPy13. chopMupoBaHHOCT, MOTHBALMM K Oymyiien
npogeccuoHaIbHON JEATEIIBHOCTH o
CHEIHATIbHOCTSIM (PU3UKO-TEXHUYECKOTO TPOdUIIS;
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OK 07 CopelicTBOBaThH
COXPaHECHUIO OKPYKAIOIICH CpelIbl,
pecypcocOepereHuIo, MPUMEHSITh
3HaHUS 00 WM3MCHCHUHW KJIMMAaTa,

IIPUHLIMIIBI OepeKITMBOTO
MIPOM3BO/ICTBA, 3¢ hexTHBHO
JNEHUCTBOBATh B  YPE3BBIYANHBIX
CUTYyalUAX

JInuHOCTHBIE  pe3yJibTaTbl ~ OCBOCHMSI  ydyeOHOM
JTUCIUIUIMHBL  OTPa)kalOT TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcst pyKOBOJICTBOBATHCS CHOPMHPOBAHHOM
BHYTPEHHEHN MO3UIKEN JINYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OpPUEHTALUM, TO3UTUBHBIX BHYTPEHHUX
yOeKICHHH, COOTBETCTBYIOIIMX  TPAJULUOHHBIM
IEHHOCTSIM ~ POCCHICKOTO  OOIIecTBa, pacIIupeHue
JKU3HEHHOT'O ONbITA U OIbITA AEATEIBHOCTH B IPOLECCE
peanu3anryi OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIbHON
JIeATEIbHOCTH, B TOM YUCJIE B YAaCTHU:

HKOJIOTMYECKOTO BOCIIUTAHUS:

JIP27. cdhopmuposanHocms 9K0N02UUECKOU KYIbMYpbl,
noHumManue GIUAHUSA COYUATILHO-IKOHOMUYECKUX
npoyecco8 Ha COCMOAHUE NPUPOOHOU U COUUATLHOU
cpeovl, 0CO3HaHUe 2n106a16H020 xapaxmepa
9KO02UHECKUX NpobIem,

JIP28. naanupoeanue u ocywecmenenue Oelucmseuil 6

OKpyJcaroujell.  cpede HA OCHO8e 3HAHUA  yenell
YCMOUMUBO20 PA3BUMUSL HeN08eHeCmEd;
JIP31. pacuupenue onvima desimenvHOCMU

9KOI02UYECKOU HANPABIEeHHOCTU,
MertanpeameTHble  pe3yiabTaThl
JTUCITUTIMHBI OTPaXKaroT:

8.1.  OsnageHue  yHUBEPCAIbHBIMU
MO3HABATEILHBIMU JICHCTBUSMU:

0) 6a30BbIE UCCIIEIOBATEILCKUE ICHUCTBUS:
MPI15. paspabamvieamv nian peuieHus npoodiemvl ¢
Vuemom  amanuza  UMeWUXcs  MAamepuailbHulx U
HeMamepuanbHuIX pecypcos;

MPI16. ocywecmenimo yeneHanpasieHHvlii  NOUCK
nepeHoca cpedcmé U cnocobos  Oelicmeus 8
npogheccuonanvHyo cpeoy,

8.2. OsnaneHue
KOMMYHHKATHBHBIMHU JICHCTBHSIMH:

OCBOEHHUSI yueOHOM

y4eOHBIMU

YHUBCPCAJIbHBIMU

ITPGS.  chopMHUPOBAHHOCTH  YMEHUS  IPHUMEHSTH
MOJlyYeHHBIE 3HAHMUS JUIS OOBSICHEHHUS YCIOBUI
MpOoTeKaHus (PU3NYCCKUX SBICHHUA B MPHUPOAC W IS
OPUHSITHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOI
KU3HH Ui oOecrieyeHHs ~ O€30MacHOCTH  IIPH
oOpareHuu ¢ OBITOBBIMU MTPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3A0POBBS M COOJIIOJICHHS
HOPM DKOJIOTMYECKOTO TIOBEIEHUS B OKpY’Karolei
cpele; TOHMMaHWE HEOOXOJAMMOCTH TMPUMEHEHUS
JOCTHXKEHUH  (QU3MKM M TEXHOJNOTMA A
PaLMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

[TPy10. chopmMupOBaHHOCTH YMEHUI aHATM3UPOBATH U
OLICHUBATh MOCIICICTBHSI OBITOBOM u
IPOU3BOJICTBEHHON JESTEIIbHOCTH YeNoBeKa,
CBSI3aHHOW C (PU3UYECKUMH MPOIECCaMH, C MO3UIUN
9KOJIOTHUECKON 0e30MacHOCTH; MPEACTaBICHUH O
palMOHaIbHOM  IPUPOJONOIL30BAaHUM, a  TaKKe
pa3yMHOM HCIOJIb30BAaHUU JIOCTMDKCHUW HAyKH U
TEXHOJIOTH TUIST JaJbHEUIIEero pa3BUTHUSA
YeJIOBEYECKOI0 O0IIECTBA;
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0) coBMecTHas AeSATEeIbHOCTD:

MP35. npeonacamov HOBble nNpoeKmMbl, OYeHUBAMb UdeU
C NO3UYUU HOBU3HDL, OPULUHATLHOCMU, NPAKMUYECKOU
3HauUMoOCmu,

8.3. OBnaneHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. 0asamv OyeHKy HOBbIM CUMYAYUIM, BHOCUMD
KOPPEKMugul 8 oesimenbHOCb, oYyeHusamb
coomeemcmaue pe3yibmamos Yesim,

OK 08 Hcnonb3zoBaTh cpencTBa

¢usnyeckoil  KyJabTypbl  JUId
COXpPAaHEHHUS u YKpEeIJIeHus
3J10pOBbS B nporecce

poecCHOHATEHON JeATEIIbHOCTH
U TOAJCpXaHUs HEOOXOIMMOTO
YPOBHS (busnueckoin
MOJITOTOBJICHHOCTH

MertanpeameTHble  pe3yibTaTbl OCBOEHUS yuyeOHOM
JUCUHUILIIMHBI OTPaXKAKOT:

8.1.  OsnageHue  yHUBEPCAIbHBIMU
MIO3HABATEJIbHBIMU JIEHCTBUSIMU:

0) 6a30BbIE UCCIIEIOBATEILCKUE ICHUCTBUS:
MP14. 0asams oyenKy HOBLIM CUMYAYUAM, OYEHUBAMD
npuoOpemenHvll ONbIm,

8.3. OsBnajgeHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU
JICHCTBUSIMMU:

a) CaMOOpraHU3aLuUs:

MPA40. 0asamv oyeHKy HOBLIM CUMYAYUAM,

MP41. pacwupsams pamxu yyebOHO20 npeomema Ha
OCHOB€ TUYHBIX NPEONOYMEeHUl;

MP42. oenams oco3HanHblll 8b100DP, APSYMEHMUPOBAMD
e20, bpamv 0meemcmeeHHOCMb 3a peueHue,

MP43. oyenusams npuodbpemeHHblll Onvim,

y4eOHBIMU

[1Po11. OBJIAJICHUE (chopmupoBaHHOCTH
NPEJCTaBICHUI) TMpaBWIaAMHU 3aMucu  (PU3HMUYECKHUX
dbopmyn penbepHO-TOYCHUHON CHCTeMBbl 00O3HaYCHUIH
JI.  bpaiing (o1 cnenblx M cIAOOBUISIIMX
oOyyJaromxcsi);

OK 09
npodeccnoHanbHOM
JTIOKYMEHTaIUen Ha
rocyJapCTBEHHOM U MHOCTPAHHOM
SI3BIKAX.

Tlonp3oBaTsCcsa

MertanpeameTHble  pe3yibTaTbl OCBOEHUS yueOHOMU
JUCLUIUIMHBI OTPaXkakoT:

8.1.  OBnageHue  yHUBEpPCAIbHBIMHU
MO03HABATEbHBIMU ACHCTBUSIMMU:

0) 6a30BbBIE UCCIIEIOBATEILCKUE ICHCTBUS:
MP7. enademv Hasvikamu y4eOHO-UCCIe008AMENbCKOU
U NPOEKMHOU 0esIMeNbHOCU, HABLIKAMU PA3PeUleHUs
npoonem;

y4eOHBIMU

[TPy8. chopMHUpOBaHHOCTH MPEACTABICHUN O METOIAX
NOJIy4EeHUs HAYYHBIX aCTPOHOMUYECKHX 3HAHMHIA;
BIIQJICHUE YMEHUSMH CaMOCTOSTEIILHO
dbopMynupoBath IeNb  HCCIEAOBaHUs  (IIPOEKTA),
BBIIBUTATh ~ THUNOTE3bl  HAa  OCHOBE  3HAHMUS
OCHOBOTMOJAramux (pu3ndecknx 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATH HMX  IKCIEPUMEHTAIbHBIMHU
CpeICTBAaMU; TUIAHUPOBATh M MPOBOJIUTH (PUIUUECKUE
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MPS. chocooHocmb u 20MOBHOCY K | DKCIIEpUMEHTBI,  ONMCHIBaTh U  AHAJIU3HUPOBATH

CaMOCMOAMENbHOMY —~ NOUCKY — MemoO08  peuieHus | TIOJyYeHHYI0 TpU  BBINOJIHEHUM  HKCIEPUMEHTa

NPAKmMu4eckux  3a0ay,  NpuUMeHeHuro  pasiuyHelx | NHGOpMaIHIO, ONpeAesATh JIOCTOBEPHOCTh

Memo008 NOIHANUSL HOJY4YEHHOT'0 pe3yJIbTara;

MP9. ogradenue suoamu OesmeibHOCMU NO NOJLYYEHUIO

HOB020 3HAHUS, €20 UHmMepnpemayuu, npeoopazo8aHuIo

U NPUMEHEHUIO 6 PA3IUYHBIX YYeOHbIX CUmyayusx, 6

MOM Yucie npu co30aHuu Y4eOHbIX U COYUANbHBIX

npoeKmos;

MPI0. ¢opmuposanue Hayunoco muna MulUIEHUs,

6nadeHue  HAYYyHOU  MEPMUHONIO2UEU,  KII0Ye8blMU

HOHAMUAMU U MEMOOaAMU;
IIK 1.5 OOGecneunBate  u | MeTtanpenMeTHble pe3yibTaThl OCBOeHUs yueOHO# | [IP68.  chopmMHpOoBaHHOCTP yMEHHS  TPUMEHSATH
KOHTPOJIMPOBAThH COOJIIOJICHHE | JUCLUIUIMHBI OTPaXKAIOT: NOJY4YEeHHblE 3HAHUS U1 OOBSACHEHMs yCIOBUH
paboTHuKaMu TpeOoBaHMit oxpansl | 8.1.  OBiageHne  yHUBEPCAIbHBIMH  y4YEOHBIMH | MPOTEKaHHUS (PU3MUECKUX SBICHUA B MPUPOAE M JUIS
Tpyaa, MIOYKapHOM, | IO3HABATEIbHBIMU ACHCTBUSMMU: HOPUHATHS NPAKTHUECKUX PEIICHUH B IMOBCEIHEBHON

MIPOMBIIIJICHHONW U 3KOJIOTUICCKOM
0€30I1aCHOCTH.

K 2.1
napameTpoB

BrimonHaTs pacyYCThL
TCXHOJIOTHYCCKHNX

0) 6a30BbIE UCCIIEIOBATEILCKUE ICUCTBUS:

MP14. 0asams oyenKy HOBLIM CUMYAYUAM, OYEHUBAMD
npuoOpemenHlll ONbIm,

8.3. OBnaneHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU

KU3HH Ui oOecrieueHWss  O€30MacHOCTH  TIPH
oOpaieHuu ¢ OBITOBBIMU PHOOpPaMHU M TEXHUUECKUMU
YCTPOHCTBAMHU, COXPAHEHUS 3A0POBBS M COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO TOBEACHUS B OKpY’Karollen

TIPOLIECCOB OGPAGOTKM MeTaluIoB | ACHCTBUSIMH: cpele; TIOHMMaHWE HEOOXOJAMMOCTH TMPUMEHEHUS
JaBJIICHUEM, paboThI a) caMOOpraHH3aLHL: JOCTHIKEHUH bu3uKH H TEXHOJIOTUH JIUE
060py10BaAHNS, XapaKTePHCTHK MP40. 0asamb oyeHKY HOBbIM CUMYAYUSIM, PaIMOHATILHOTO MTPUPOJIOTIONB30BAHUS;

HCXOIHBIX 3arOTOBOK u | MP42. oenamo oco3nanmuwill 66160p, apeymenmupogams | [IPy5.  chopMUpPOBaHHOCTH yMEHHMH  TPUMEHSTH
METaIONPOAYKIIHHL. €20, bpamb 0meemcmeeHHOCHb 3d peueHue, 3aKOHBI KJIACCHYECKONH MEXaHWKH, MOJCKYJIIPHOU
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IIK 2.2 Ocy1iecTBIsITh
MEpPONPUITHS  TIO  TMOATOTOBKE
3aroTOBOK K Tporeccy o0padoTKu
METAJIJIOB TaBJICHUEM.

MP43. oyenusams npuodpemeHHblll ONbIN,

GU3MKM W TEPMOAWHAMUKH, DIEKTPOJUHAMHUKH,
KBaHTOBOM (HM3MKHM JUIs aHalM3a M OOBSCHCHHS
SBJICHUA MUKpPOMHpA, MaKpOMHpa U Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILbI, 00JacTm)
MPUMEHUMOCTH  (DM3MUYECKUX 3aKOHOB, IIOHHMATh
BCeOOmMi xapaktep (QyHIaMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHCHHSI MEXaHUYECKOW DHEPrHH, 3aKOH
COXpaHECHHS MMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHUS,
MEPBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS
JIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHCHHsI YHEPTHUH)
¥ OTPAHMYCHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB;
aHAM3UPOBaTh (PU3MUYECKHE MPOIECChI, HCHOJb3YS
OCHOBHBIC TIOJIOKCHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JIBYOKCHUS,
(hopMyJIBI KHHEMATHKU PaBHOYCKOPEHHOTO JIBHIKEHUS,
npeoOpa3oBanust  [amwies s CKOPOCTH U
NepeMeNICHrs, TpH 3akoHa HbBIOTOHA, MPUHIUT
OTHOCUTEIILHOCTH [ 'anmwies, 3aKOH  BCEMHPHOTO
TATOTCHUS, 3aKOHBI COXPAHCHUS HUMIyJbCa H
MEXaHHYECKON JHEPruu, CBS3b pabOTBI CHIIBI C
U3MEHEHHEM  MEXaHUYECKOW  DJHEpPruu, yCIOBHS
paBHOBECHSI  TBEPJOTO  Telid; CBSI3b  JABJICHUS
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HJICaJIbHOTO T'a3a CO CPEIHEW KMHETUYECKOM dHEpruei
TEIJIOBOr'O JIBMXKEHHSI U KOHLIEHTpalUel ero MoJIeKyI,
CBA3b  TEMIIEpaTypbl  BEIleCTBAa CO  CpeaHeH
KMHETHYECKOW PHEpruer ero 4acTwll, CBA3b JIaBJICHUS
UJCAIBHOTO Ta3a C KOHLEHTpalued MOJIEKYJ1 U €ro
TeMmrepaTrypoi, ypaBHeHue MeHnneneeBa-Kianeiipona,
NEPBBI 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPaHEHUs
SHEPIHM B TEIUIOBBIX IPOIECCaX; 3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona,
NOTEHIUAIbHOCTb 3JEKTPOCTATUYECKOTO o,
OPUHLUI  CYyHEpHO3ULUU  DJIEKTPUUYECKUX  IOJIEH,
3akoHa Kynona; 3akonbl OMa aJid yyacTka Uenu U JUIst
3aMKHYTOM JJIEKTPUYECKOM LenH, 3akoH J[xoyiis-
Jlenua, 3aKOH 3J€KTPOMarHUTHOM MHIYKIUH, IPABUIIO
Jlenua, MIOCTYJaThl CHEeLMAIbHOM TEOpUU
OTHOCUTEIILHOCTH OWHIITENHA, ypaBHEHUE
Onnmreitna s ¢porodddexra, mepBelii U BTOPOU
noctynarel  bopa, mOpuHLMII  HEOIpeneIeHHOCTH
Ieifzenbepra, 3aKOH COXpaHEHHs 3aps/ia, MacCOBOTO
yycllia M DBHEPTUM B SJACPHBIX pPEAKIUSAX, 3aKOH
pazvoaKTUBHOTO pacnania;
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3 CTPYKTYPA U COJIEP)KAHUE YUEBHOM U CIHUILIAHBI

3.1 O0bem y4eOHOM AUCHUILVINHBI U BUABI Y4eOHOH padoThl

B 1.4. B popme
Bun yuebnol paboThl O0bem B yacax MIPaKTUYECKON
MOITOTOBKH
O0Bem oOpa3zoBaTeIbHON TPOrpaMMbl Y4eOHON 240 38
JCITUTIIAHBI
BT. U.:
OcHoBHoOe€ conepxxaHue 135 0
TEOPETUUECKOe 00yUueHue 65 0
NPaKTUYCCKUE 3aHATHS 50 0
71a00paTOPHBIC 3aHATHS 20 0
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPKAHNE 87 38
(conep:kaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUUECKOe 00yUueHue 35 0
MPAKTUYCCKHUE 3aHITHS 12 0
n1abopaToOpHbIE 3aHATH 40 38
18 0

MPOMEKYTOYHAA aTTECTAllUA

[IpomexyTouHas aTrectauus ougpepenyuposanusiii 3a4em u K3aMeH
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3.2 TemaTn4yeckuii IVIaH U coAepPKaAHUE Y4eOHOM TUCHUTINHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4yeOHOro matepuasa u Gopmsl
OPraHM3alNHu JesiTeJIbHOCTH 00y4aroIMnXCcs

Oo0bem, akan. u/ B
TOM 4ucie B gopme
NPaKTHYECKOMI
NOATOTOBKH, aKAa/l
q

Kon IIK,
OK

Kon TP, JIP, MP

1

2

3

PA3ZJIEJ 1. PU3UKA U

METOABI HAYYHOI'O IO3HAHMUSA

4/0

Temal.l. dusuka n

Conep:xkanue

4/0

METOAbI HAYYHOI'0O
IMO3HAHUA

dusnka - QyHrameHTaabHAs HayKa O MPUPOJE.
Hayunblii MeTOx MO3HAHUS M METOMBI HCCIEIOBAHUS
(bU3NYECKUX SIBJICHUH.

OKCIIEpUMEHT M TEOpHsl B IPOLECCE MO3HAHUS
npupozsl. Habntonenue u skcrepuMeHT B pusuke.

CriocoOb1  m3MepeHus: (PHU3MUECKUX BEIUYHH
(aHasoroBble U LU(PPOBBIE U3MEPUTEIbHBIE TPUOOPHI,
KOMITHIOTEPHBIE TATYNKOBBIE CHCTEMBI).

[TorpemHocTu u3MepeHuit (pU3MYECKUX BETUYUH
(abcomroTHAsI M1 OTHOCUTEIBHAS).

MogenupoBanue  (QU3MUECKUX  SIBICHUH U
IIPOLIECCOB (MaTepualibHas TOYKA, aOCOIIOTHO TBEPOE
TeJO0, ujeaabHas KHUJIKOCTb, UACANbHBIN ra3, TOUeUHbINH
3apsin). ['unoreza. Ou3MUeCKWil 3aKOH, TPAHUIIBI €ro
OpUMEHUMOCTH. Pu3nueckas Teopusl.

Pons u wmecto ¢usuku B (opmupoBaHUU
COBPEMEHHOM  HAy4YHOM  KapTHHBI  MHpa, B
PAaKTUYECKOH JIeTeIbHOCTH JIIOACH.

2/0

OK 01

IIpodeccnoHATbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/0

[TorpemHocT  u3MepeHU  (QU3MUECKUX  BEJUYHH
(abcomotHass W otHocuTenbHast). IlorpemmHoctu.

2/0

I1P61, Ipyl, IIpy13, JIP 25
JIP26, MP11, MP 38, MP 39

649




Tounocte  pacuetoB.  OKpyrJieHHME  4YHCEl IO
HeoOXoauMoM TouHOCTH. [lepeBoa eauHUI] B CUCTEME
CH.

PA3JIEJ 2 MEXAHHKA

40/6

Tema 2.1 KuuematTuka

Conep:xanue

12/0

Mexannueckoe aABM>keHHE. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBmxKeHus. Cuctema oTcuera.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pamuyc-BekTop  MarepuanbHONM  TOUYKH, €ro
IIPOEKLIMY HA OCU CUCTEMbI KOOpAMHAT. Tpaekropus.

[lepemerienue, ckopocTb (CpemHsii CKOPOCTb,
MIHOBEHHAsl CKOpPOCTb) M YCKOPEHHE MaTepuaJbHOU
TOYKH, UX TPOCKIUM HAa OCH CHCTEMBI KOOpPIWHAT.
CrnosxeHue nepeMenieHnii U CI0KEeHHE CKOPOCTEH.

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JABUKEHHE. 3aBUCUMOCTh KOOpPJUHAT,
CKOPOCTH, YCKOPEHUS U MyTU MATepUAIbHON TOUYKH OT
BpPEMEHH U UX IpapuKu.

CBoOomHOE majneHue. YCKOpEeHHE CBOOOIHOTO
nazenus. J[BrkeHue Tena, OpOIIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOpIMHAT, CKOPOCTH U
YCKOPEHHs MaTepUaIbHOM TOYKM OT BpPEMEHH M HX
rpaduxmu.

Kpusonuneiinoe JIBIDKEHHE. JBrxeHue
MaTE€pUAIbHOM TOYKM IO OKPYKHOCTH. YTJIOBas M
auHelHas ckopocTh. Ilepmon m wacrora oOparieHus.
[lenTpocTpemMutensHoe (HOpMalabHOE), KacaTellbHOE
(TaHTeHIIHATBEHOE) u MIOJIHOE YCKOpEHHUE
MaTepHAIbHON TOYKHU.

4/0

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

I1P61, I1P62, T1PG3, I1P64,
I1P65, II1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnonanbHO-OpHEeHTHPYIOLIEE COlEPKAHUe

2/0
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[Ipoexkunun BEKTOPHBIX BeNMYMH. M3MepuTenbHbIE 2/0 OK 01, I1Pol1, IIP62, IIP63, IIPO4
MPUOOPHI, ONPEACIISIONINE JUTMHY, TAAMETp U3ACIUH, OK 02, [1P65, TIPG9, IIPyl, IIPy2
ckopocTh BpamieHus. Llena nenenus npubopa, npeaen OK 03, IIpy3, Ilpy4, IIPy5, IIPyll
W3MEpPEHHUs,, TOYHOCTh H3MepeHuil. TexHuyeckue OK 06 [TPy13, JIP25, MP4, MP6
yCTpOMCTBA u TEXHOJOTHYECKHE MIPOLECCHI: [IK 1.51IK | JIP32, MP21, MP23, MP46
CIIUJIOMETP, JIBIDKCHHE CHaps/JIOB, IICITHEIE, 2.11IK2.2 | JIP14, JIP13, JIP12
[IECTepEeHYaThle U PEMEHHbIE IMepeay, CKOPOCTHbHIC
TUTHL
B TOM 4mciae npakTHYecKMX H JIa00PATOPHBIX 6/0
3aHATHI
[Tpaktueckoe 3anstue Nel. Pemenuwe 3agau 1o 2/0 OK 01, OK | ITPys5, ITpy?9, ITPy13
KMHEMATUKE. Y PaBHEHUS IBUKECHHUS 02, OK 03, | ITP02,ITPG6, I1P67, JIP1
OK 09, OK | MP1, MP3, MPI15, MPI12
06 MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MPS8
MP10
IIpaktnueckoe 3anstue No2. Pemienue 3agad Ha 2/0 OK 01, OK | ITPy5, Ilpy9, I1P62, IIP66
MapaMeTpbl BPaIlaTEIbHOTO JBHKCHUS 02, OK 03, | ITP67, MP1, MP3, MPS8
OK 09 MP15, MP12, MP13, MP17
MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
JlabopaTtopHoe 3anstue Nel. Omnpezenenue mIOTHOCTH 2/0 OK 01, OK | [TP62, IIP66, IIP6S, IIPyl
TeJsa pa3IuiHON HopMBI 02, OK 05, | ITPyl3, IIPy3, IIPyS, Ilpy7
OK 06, OK | ITPy8, [TPy10, [TPy12
07, OK 04 |IIPG10, [Ipy2, IIPyl2
OK 09, I[1P610, MP3, MP5, MPI15

MP23, JIP26, , MP28, MP31
MP32, MP33, MP34, MP37
MP44, MP47, MP48, MP54
MP55, MP 56, MP 43, JIP34
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JIP32,

Tema 2.2 JIluHamMuka

Conep:kanue

12/2

ITepBoiii  3axkon  Hprorona. HHepruanabHbie
cUCTeMbl ~ oTcueTa. lIpMHLIMII  OTHOCUTEIBHOCTH
lanunes.  HewHepuuanbHble  CHUCTEMBI  OTCYETa
(ompenenenue, npumepsl). Macca Tena. Cuna.
[Tpuniun cynepno3uiuu cuil. Bropoii 3akon HeroToHa
JUIi MarepuanbHOM Todku. Tperuit 3akoH HerooToHa
Uil  MarTepUalbHBIX TOYEK. 3aKOH BCEMHPHOIO
TATOTEHUS. OKBUBAJICHTHOCTb TI'PAaBUTALMOHHOM U
uHepTHOM Maccbl. Cuna  TsDKECTH. 3aBUCHUMOCTH
YCKOpEHUsi CBOOOJHOIO TaJ€HUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TIAHETBI U OT TeorpaduyecKkoit
HIMPOTHI. JBUKeHHE HEOECHBIX TE€T M UX CIIyTHHKOB.
3akonbl Kemnepa. IlepBas kocmuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena,
aBwxymerocss ¢ yckopenueM. Cuna tpenus. Cyxoe
Tperue. Cuia TpEeHHUS CKOJBXEHUS M cuja TPEHUS
nokosi. Koagdunuent tpenus. Cuiia cOnpoTHUBICHUS
OpU /ABMKEHMM Tella B KUJAKOCTH WM Trase, ee
3aBUCHUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHHUSI.
MaBnenue. I'mapocrarnueckoe  naienue. Cuna
Apxumena.

2/0

OK 01,
OK 02, OK
03, OK 06
IIK 1.5 I[IK

2.11IK2.2

[1P61, ITIP62, I1P63, I1P64,
I1P65, I1P6Y, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPy5, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccuoHaILHO-OPUEHTHPYIOIIIEE COTEPKAHME

2/0

[Inactuueckue  aedopmanuu.  AOcomroTHas U
OTHOCHUTEJIbHAs nedopmarus. MexaHunueckoe
HanpspkeHue. Moayns FOura. Buasl negopmaruii.

OK 01,
OK 02, OK
03, OK 06
I[IK 3.3

[1P61, TIP62, I1P63, I1PG4,
I1P65, I1P6Y, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12
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B Tom wumcie mnpakTHYeCcKHX H J1a00pPaTOPHBIX
3aHATHNA

8/2

[Ipaktuueckoe 3anarue Ne3. Pemienue 3agad mo teme 2/0 OK 01, OK | [TPyS, IIpy9, IIP62,ITP6G6,
«Buapl cun B Mexanuke. Cuiia TpeHUs TOKOS, 02, OK 03, | ITP67, MP1, MP3, MPI5,
CKOJIb)KCHUSI, KAUEHU S, BPALLICHUS» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
JlaGopaTopHoe 3aHATHE Ne 2 Nzyuenue 2/2 OK 01, [TPyS, Ilpy9, I1P62,ITPG6,
BBITAJIKHMBAIOIIEH CHIIBI (CHIIBI ApXHMena) OK 02, |IIP67, MP1, MP3, MPI5,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8, MP10
JlabopaTtopHoe 3amsatme Ne 3 HccrnemoBaHue 2/0 OK 01, [1Py5, IIpy9, IIPG2,ITPG6,
3aBHCUMOCTH CHJIbI TPEHUS CKOJILKEHHUS OT Beca Tella OK 02, I[1P67, MPI1, MP3, MPI5,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
Jlabopatopunoe 3anstue Ne 4 «Omnpenenenue KIIJI 2/0 OK 01, [TPyS, IIpy9, I1P62,ITPG6,
HaAKJIOHHOM INIOCKOCTH OK 02, [1P67, MP1, MP3, MPI15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8, MP10
Tema 2.3 3akoHbl Copnepxanue 10/2
coXpaHeHHs B
MeXaHHKe Nmnynse MaTepHalbHOU TOYKH, CHCTEMBI 2/0 OK 01, I1P61, ITP62, TIPG3, IIPG4,
MaTepHaibHbIX  TOYeK. LleHTp ~macc  cucTeMsl OK 02, [1P65, I1P68, I1P6Y, IIPyl,
MaTepHaJbHBIX TOYEK. Teopema O ABUKEHUU LIEHTpA OK 03, I1Py2, Ilpy3, Ilpy4, IIPyS,
Macc. IMIybC CUJTbl 1 K3BMEHEHHE UMITYJIbCA TENa. OK 06, [TPyl1, JIP25, MP4, MP6,
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3aKkOH COXpaHEHMs UMIyJbca. PeakTuBHOE
JIBUKeHHE. MOMEHT MMIyJibCa MAaT€PUAIIBHON TOYKH.
IIpencraBienre 0 COXpaHEHMM MOMEHTA UMIIYJbCa B
LEHTpaJIbHBIX NoyiAx. PaboTa cuibl Ha MajoM M Ha
KOHEYHOM MEPEMEIICHHH. ['padmyeckoe
npeicTaBieHue padoThl CUibl. MOIIHOCTh CHJIBL
Kunernueckass  dHepruss  MaTepUANIBHOM  TOYKH.
Teopema 00 U3MEHEHUHM KHHETUYECKOM HHEPruu
MaTepUAIBHOMN TOYKH. [ToreHuManbHbIE 51
HenoTeHUuanbHble cuibl. [loTeHnmanpHas sHeprus.
[ToreHnmanbHas SHEPrHst ynpyro aeGopMupoBaHHON
npyxuHnsl.  [loTeHumanpHas  JHeprus  Tena B
OJIHOPOJIHOM T'paBUTALIMOHHOM Iosie. IloTeHnmanbHas
SHEpPrus Teja B IPaBUTALMOHHOM II0JI€ OJHOPOJHOIO
mapa (BHyTpuM M BHe miapa). Btopas kocmuueckas
CKOpOCTb. TpeTbst KOocMHYECKass CKOpOCTb. CBs3b
paboThl HENOTEHLUHUAIbHBIX CHJI C H3MEHEHUEM
MEXAHUYECKOM  HDHEPrUM  CUCTEMBI TEl.  3aKOH
COXpaHEHUsT MEXaHMYECKOW DJSHepruu. Yupyrue u
HEYNPYTUe CTOIKHOBEHMS.

OK 07

MP 10, MP9, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

B TOM umciie NpakTHYECKHX M JIa0OPATOPHBIX
3aHATHH

8/2

[TpakTueckoe 3aHsTHEe Ned. 3aKkOHBI COXpaHEHUS B
MEXAHUKE U UX IPUMEHEHHUE.

2/0

OK 01,
OK 02,
OK 03,
OK 09

TIPyS, [py9, [1P62,T1PG6,
T1P67, MP1, MP3, MP15,
MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10

[Ipaktuueckoe 3ansitue NeS. Pemenune 3agau Ha
dbopmynel paboTel cuil. PaboTa U MOITHOCTB. DHEPrus,
€€ BU/Ibl. 3aKOH COXPaHEHHUSI SHEPTUU

4/0

OK 01,
OK 02,
OK 03,
OK 09

TIPys5, TIpy9, TIP62,T1PG6,
[IP67, MP1, MP3, MP15,
MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
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43, MP8, MP10

JlabopaTtopnoe 3anstue Ne 5 «IIpoBepka 3akoHa 2/2 OK 01 [1P62, IIP66, IIPGS, IIPy3
COXpaHEHUs1 MEXaHUYECKOW SHEPIHUH IIPU JBUKECHUU OK 02, IIpy7, 1IPy8, I1Py10, I1Pyl12
TeJla MoJ| ACHCTBUEM CHUJI TSHKECTH U yIIPYTOCTHY. OK 05, I1P610, [Ipy2, TIIPyl2
OK 07, [1P610, MP3, MPS5, MPI5
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Tema 2.4 CraTuka n Conepxanue 6/2
THAPOCTaTHKA AOcomotHo TBepnoe Teno. llocrynmarenbHoe 2/0 OK 01, I1P61, ITP62, IIPG3, IIPOG4,
BpalaTelbHOE JIBMKEHUE TBEPAOro Tena. MOMEHT OK 02, [1P65, I1P6Y, IIPyl, IIPy2,
CUJIBl OTHOCHUTEIIBHO OCH BpamieHus. [lmedo cuisl OK 03, [Ipy3, Ilpy4, I1PyS, I1Pyll,
CrnoxeHue cujl, NPUIOKEHHBIX K TBEPAOMY TeEmy. OK 06, JIP25, MP4, MP6, JIP32,
lenTp TskecTH Tena. YCIOBUS PABHOBECHS TBEPAOTO OK 07 MP21, MP23, MP46, JIP14,
Tena. YCTOHYMBOE, HEYyCTOWYHMBOE, Oe3pazIuvyHOe JIP13, JIP12
paBHOBECHE.
IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE 2/0
JaBnenue >xuakocted W raszoB. [mapocrarndeckoe 2/0 OK 01, I1P61, I1P62, IIP63, IIPG4,
naBienue. Enunuiel usmepenus nasieHus. [Ipubopsr OK 02, [1P6S, I1P6Y, IIPyl, IIPy2,
JUI U3MEpPEHUs NaBJICHMs. YpaBHeHHE bepHymm mis OK 03, IIpy3, Ilpy4, 11PyS5, I1Pyll,
HACabHOM  JKHMIKOCTHM KaK  CIICACTBHE  3aKOHa OK 06 [TPy13, JIP25, MP4, MP6,
COXPAHEHUS MEXAHUYECKOU YHEPTUM. IIK 1.51IK | JIP32, MP21, MP23, MP46,
2.11IK 2.2 | JIP14, JIP13, JIP12
B TomM u4mcie mnpakTHYeCKHX H J1a00paTOPHBIX 2/2
3aHATUHN
JlabopaTopHoe 3ansTMe Ne 6 l3yuenue ycioBus 2/2
paBHOBECHUS pblyara
PA3JAEJI 3 MOJIEKYJISIPHAS ®U3NKA U TEPMOANHAMUKA 55/10
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Tema 3.1 OcHOBEI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuun

Conep:xanue 12/4

OcHOBHBIE MOJIOYKEHUS MOJICKYJISIPHO- 4/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
ku"Hetnueckot  Teopun  (MKT), wux  omnbiTHOE OK 02, I1P65, I1P66, IIPGY, ITPyl,
obocHnoBanue. Juddysus. bpoyHOBckoe IBHKEHHE. OK 03, [TPy2, Ilpy3, Ilpy4, IIPyS,
XapakTtep [JBH)KEHUS M B3aUMOJCHUCTBUS YaCTHUIL OK 06 [IPyl11, TTPy13, JIP25, MP4,

BelllecTBa. Mojenu CTpOEHHs] Tra3oB, >KUAKOCTEH U
TBEPABIX Te1 W OOBSICHEHHWE CBOWCTB BEIIECTBA Ha
OCHOBE 3THX Mojeield. Macca u pa3zmepbl MOJEKYJ
(atomoB). KommuectBo  BemiectBa.  IlocTosiHHas
ABorapo.

TermoBoe paBHoBecue. Temmneparypa U ciocoObI
ee uamepenus. lllkana remneparyp Llenbcus.

Mopens wuxeaqbHOTO Ta3a B MOJICKYJISIPHO-
KMHETUYECKOM TEOpUHU: YacTHUIbl Tra3za JIBUXKYTCS
XA0THYECKHU M HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MeHeneena-
Knametipona. AOconroTHas Temmneparypa (IIkaia
TeMIlepaTyp KenbBuna). 3aKkoH JampToHa.
W3omporniecchl B HACAIBHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. | 'paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, u3obdapa.

CBsi3p  MeXAy  JaBJI€HUEM U CpeaHei
KMHETUYECKON SHEpPruer MoCTyNnaTeJbHOTO TEMIOBOTO
JIBWKEHUSI MOJIEKYJ]1 HWIealbHOr0 ra3a (OCHOBHOE
ypaBHEHHUE  MOJIEKYJIAPHO-KUHETUYECKOW  TEOpUU
WJICalIbHOTO Ta3a).

Cas3p abconoTHOM TEMIEPATYPbI
TEPMOIMHAMUYECKOI CHCTEMBI co cpeaHen
KMHETUYECKON ASHEpPruer MoCTyNnaTeJbHOTO TEIIOBOTO
JIBIDKCHUS €€ YaCTHII.

MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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B Tom umcie mnpakTHYecKHX H J1a00pPaTOPHBIX
3aHATHNA

8/4

[TpakTueckoe 3anstue Ne6. Pemenue 3agad no teme
«OcHoBbl MKT. VYpaBHEHHE COCTOAHUS HICATHBHOTO
rasa

4/0

OK 01, OK

02, OK 03,

OK 09, OK
06

IIK 1.5 I[IK

2.11IK2.2

I1PyS5, Ipy9, [1Py13,
I1P62,ITP66, I1P67, JIP1,
MP1, MP3, MP15, MP12,
MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MP8,
MP10

Jlab6opaTtopHoe 3anstue Ne 7. «ccnenoBanue
MU30TEPMUYECKOTO TPOIIECCa

2/2

OK 01, OK
02, OK 05,
OK 06, OK
07, OK 04
OK 09,
IIK 1.5 I1IK
2.11IK2.2

[1P62, T1PG6, ITP6S, I1Py1,
[1Py13, [1Py3, I1Py5, Ilpy7,
[1Py8, ITPy10, ITPy12,
I1P610, Ilpy2, ITPy12,
I1P610, MP3, MP5, MP15,
MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32

JlabopaTtopHoe 3anstue Ne 8. «MccinenoBanue
U30XOPHOTO IPOLIECCa

2/2

OK 01, OK
02, OK 05,
OK 06, OK
07, OK 04
OK 09,
IIK 1.5 IIK
2.11IK2.2

I1P62, TTIPG6, ITP6S, I1Py1,
[1Py13, TTPy3, IIPyS, [1py7,
[1Py8, I1Py10, ITPy12,
I1P610, Ilpy2, ITPy12,
I1P610, MP3, MP5, MP15,
MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
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JIP32

Tema 3.2 OcHOBBI
TEePMOAHMHAMUKH.
TemoBble MAIIUHEI.

Conep:xkanue 15/0

Tepmonunamuueckass (T/]) cucrema. 3ananue 6/0 OK 01, I1P61, I1P62, I1P63, I1P64,
BHEIIHUX YCJIOBUH JIJI1 TEPMOJUHAMUYECKOU CUCTEMBI. OK 02, I1P65, IT1P66, I1PGY, ITPyl
Bremnue u BHyTpeHHue mnapamerpsl. Ilapamerpsl OK 03, I1Py2, Ilpy3, Ilpy4, IIPyS5
TEPMOJIMHAMUYECKOM CUCTEMbI KaK CPEIHHE 3HAUYCHUS OK 06 [TPyl11, IIPy13, JIP25, MP4

BCJIMYHH, OITMCBHIBAIOIIIUX €C COCTOSHHUC Ha
MHUKPOCKOIIUYECKOM YPOBHE.
Hynesoe HayaJjo TEPMOJAVHAMUKH.

Camonpoun3BoJibHas pesiakcalusi TePMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs uaeaqbHOro rasa B TEPMOAUHAMHUKE -
CUCTEMAa ypaBHEHMH: ypaBHeHHe MeHneneeBa-
Kianeiipona u BbIpa)keHUE UIsl BHYTPEHHEH SHEPrUu.
VcioBusT TNPUMEHUMOCTA 3TOM  MOJENM: HHU3Kas
KOHLIGHTpallUss  4YacTHI], BBICOKME TEMIEPATYPHI.
Brlpaxenue s BHYTPEHHEW DHEPIrUM OJHOATOMHOIO
UJ€aIbHOTO rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B  TEPMOJAMHAMUKE.
Brruucnenue pabotsl mo rpaduky mpoiecca Ha pV-
JuarpaMme.

Teroniepenaua  kak  crmoco®  M3MEHEHUS
BHYTPEHHEH SHEPrUM TEPMOJMHAMUYECKON CHUCTEMBI
6e3 COBEpIICHHUS paboThL. Konsekuus,
TEIIONPOBOAHOCTD, U3JIy4YEHHUE.

KonnuectBo Ttemnotel. TemnoeMKkocTh — Tena.
VaenpbHass UM MoOJsIpHAsh TEIUIOEMKOCTH BEIECTBA.
VpaBHenue Maiiepa. VYaenbHas TeruioTa CropaHus
torMBa.  Pacyer  KoJMYecTBa  TEIUIOTHl  MpH

MP6, MP13, MP17, MPI8
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12
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tertonepenade. [lonsitue 06 aguadbaTHOM Mporecce.

[lepBpIii 3aKOH TEpMOJMHAMUKHU. BHYTpeHHss
sHeprus. KoimuecTBo TemioTel U paboTa Kak Mepbl
M3MEHEHHUs BHYTPEHHEH SHEPrUH TEPMOIMHAMUYECKON
CHUCTEMBI.

Bropoii 3aKOH TEPMOJUHAMUKHI TUIA
PaBHOBECHBIX MPOIIECCOB: yepes 3aJlaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOM

CUCTEeMBl ~ TPOXOJUT  CIWHCTBEHHAas  ajuabara.
AOcomoTHas Temneparypa.

Bropoit 3aKO0H TEPMOJIMHAMHUKHU TUTSt
HEPaBHOBECHBIX MPOLECCOB: HEBO3MOXXHO MeEpeaaTh
TEIUIOTY OT 00JIee XOJOHOTO Telia K 00jIee HarpeToMy
06e3 kommencanuu  (Kmaysuyc). Heobpatumocts
MPUPOIHBIX MTPOILIECCOB.

[Tpuniuner aedictBust TeroBbix MamuH. KIT/I.
Maxkcumansnoe 3Haduenne KIIJ. Ilukn Kapso.
DKOJIOTUYECKUE ACMEKThl HCIOIb30BAHUS TEIJIOBBIX
asurareneil. TermoBoe 3arpsi3HEHHE OKpPYKAHOLIEH
cpepbl.

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

5/0

TexHuueckue  yCcTpOWCTBA M TEXHOJIOTMYECKHE
IIPOLIECCHI: XOJIOAUIBHUK, KOHIUIIMOHED, TU3EIbHBIA U
KapOIOpaTOpHbIM  ABUTaTeNH, MmapoBas TypOuHa,
IIOJIyY€HUE CBEPXHU3KUX TEMIIEpATyp, YTHIN3ALHUS
"TernoBbIX" OTX0/10B, KOMIIPECCOPHBIE, XOJIOUIbHbIE
YCTaHOBKH, YCTAHOBKH CHCTEM KOHIWLMOHHPOBaHUS
BO3/lyXa, TEIUIOBble Hacochl. (OCHOBHBIE MOHSITHS
TEIIOTEXHUKH.

5/0

OK 01,
OK 02, OK
03, OK 06
IIK 1.5 IIK
2.11IK2.2

I1P61, I1P62, ITPG3, I1P64,
I1P65, ITP66, IIPGY, TPyl
[1Py2, Ilpy3, Ilpy4, IIPyS5
ITPy11, ITPy13, JIP25, MP4
MP6, MP13, MP17, MPI8
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12

B Tom umcie mnpakTHYeCcKHX H J1a00pPaTOPHBIX
3AHATUH

4/0
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

4/0

IIpakTnueckoe 3ansatue Ne 7. Pemenue 3agau no teme 4/0 OK 01, [TPys3, [Ipy9, [1Py13
«3aKOoHBI  TEPMOJMHAMHKHU. [IpUMEHEHHE TEepPBOTO OK 02, I1P62,ITPG6, I1P67, JIP1
Hayaja TepMoJMHAMUKM K wu3onpoueccam. KII/] OK 03, MP1, MP3, MP15, MPI12
TEIIOBBIX JIBUTATCIICH OK 09, MP13, MP17, MP19, MP 20
OK 06 MP45, MP42, MP 43, MP8
I[IK 1.5 TIK | MP10
2.11IK2.2
Tema 3.3 Arperatubie | Copep:xxanue 28/6
COCTOSTHUST BEINECTRA. [TapooOpa3oBanue u KoHAeHcanus. Mcmapenue u 8/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,
®aszoBbIe Mepexo/Ibl KHUIIEHUE. Y IeTbHas TeIIoTa Mapoo0pa3oBaHus. OK 02, [1PGS, I1P66, I1PGY, I1Pyl,
HaceimmeHnnslie u HEHACBIIICHHBIC rapshl. OK 03, [1Py2, I1py3, IIpy4, I1PyS,
KadecTBeHHass 3aBUCHMOCTH IIIOTHOCTH M JaBJICHHS OK 06 [TPyl11, [TPy13, JIP25, MP4,

HACBILICHHOIO  Iapa  OT  TeMIepaTypsl,  HX
HE3aBUCHMOCTb OT O0bEMa HACBHIIIEHHOIO Iapa.
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh BO3/yXa. AbcomoTHas u
OTHOCHTEJIbHAS BJIQXKHOCTb. TBepnoe TEJNO.
Kpucrannuueckue u amopduble Tena. AHU30TPONUS
CBOMCTB KpHUCTAJLIOB. [lnaBieHne M KpuUCTaIM3aLus.
VaensHast  Ternota  muaBneHus.  CyOnumarus.
Hedopmaruu tBepaoro Tena. PactsokeHune u cxatue.
Casur. Moayns FOnra. Ilpeaen ynpyrux negopmanuii.

TeroBoe pacmMpeHHe KUIAKOCTEH M TBEPJIBIX
Ten, O00OBEMHOE M  JHUHEWHOE  paclIUpeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJ€OaHUN YacTUIl BELLIECTBA
Kak IpUYMHA TEIJIOBOTO pacIIMpeHus Ten (Ha
KauecTBeHHOM ypoBHe). IIpeoOpa3oBaHue 3HEpruu B

MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

660




¢a30BBIX mepexonax. YpaBHEHUE TEIJIOBOTO OajaHca.
[ToBepxHOCTHOE HaTsDKEHUE. Kos¢ppunment
MOBEPXHOCTHOTO HaTsHKeHUs. KamusuispHble sBICHUS.
JlaBneHue  TOA ~ WCKPUBIECHHOH  IOBEPXHOCTBHIO
)ujakoctu. Popmyiia Jlamiaca.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE 6/0
Buapl nedexkToB B KpUCTAUIMYECKUX TelaxX  HMX 6/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
BIMSHHE Ha CBOMCTBa MeTamioB. Dusnueckue OK 02, I1P65, I1P66, IIPGY, ITPyl,
CBOICTBa METAJLJIOB. OK 03, [1Py2, Tlpy3, Ilpy4, IIPyS,
OK 06 [TPyl11, ITPy13, JIP25, MP4,
I[IK 1.5 TIK | MP6, MP13, MP17, MP18,
2.11IK 2.2 | MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
B Tom umcie mnpakTH4ecKHX H Ja00pPaTOPHBIX 8/4
3aHATHI
JlabopaTtopHoe 3anstue Ne 9.  OmpeneneHue 2/2 OK 01, OK | ITP62, ITP66, ITPGS, I1Py3,
KOd((UITMEHTa TTOBEPXHOCTHOU IJIOTHOCTH JKUJKOCTH 02, OK 05, | Ilpy7, [TPyS, [TPy10,
METOJ0M OTpPhIBA KaNelb OK 06, OK | ITPy12, I1P610, [Ipy2,
07, OK 04 | IIPyl12, TTP610, MP3, MP5,
OK 09, MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Jlaboparopuoe 3anste Ne 10. Omnpenenenue 2/2 OK 01, [1P62, TIP66, ITPGS8, I1Py3,
a0COTIOTHOW M OTHOCUTEJIBHOM BJIQXKHOCTH BO3AyXa U OK 02, IIpy7, I1Py8, I1Py10, ITPy12,
aTMOC(EpHOTO AaBICHUS OK 05, I1P610, IIpy2, IIPyl2,
OK 07, I[1P610, MP3, MP5, MPI15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,

MP 56, MP 43, JIP34, JIP32,
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Jlaboparopuoe 3amstTe Ne 11. Omnpenenenue 2/0 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
YIEIbHON TEINIOEMKOCTH BEILIECTBA OK 02, IIpy7, [TPy8, [TPy10,
OK 05, [MPy12, 1IP610, IIpy2,
OK 07, [1Py12, 11P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Jlabopatopuoe 3ausitue Ne 12 OmnpeneneHue MOIyJis 2/0 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
FOnra pe3unsl OK 02, IIpy7, [TPy8, [TPy10,
OK 05, [IPy12, IIP610, Ilpy2,
OK 07, [1Py12, T11P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COJePiKAHME 6/2
JlabopaTtopuoe 3amstue Ne 13 Ompenenenue 2/2 OK 01, [1P62, I1P66, ITP68, T1Py3,
Kod(puLIMeHTa ynpyrocTH U MOJYJS YHOPYrocTH MpHU OK 02, IIpy7, ITPy8, [1Py10,
nedopmaiuu pacTsHDKEHUS U COKATHS OK 05, [TPy12, 11P610, [Ipy2,
OK 07, [TPy12, T1P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
K 1.5 IIK | MP55, MP 56, MP 43, JIP34,
2.1T1IK 2.2 | JIP32
IIpakTnueckoe 3ansatue Ne 8. JlaBneHue KUAKOCTEH U 4/0 OK 01, ITPysS, IIpy?9, I1Py13,
TBEpAbIX TeN. 3akoH [lackans. OK 02, [1P62,1TP66,  IIP67, JIPI,
OK 03, MP1, MP3, MP15, MPI2,
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OK 09,

MP13, MP17, MP19, MP 20,

OK 06 MP45, MP42, MP 43, MPS,
K 1.5 TIK | MP10
2.1TIK2.2
PA3JIEJ 4 QJIEKTPOANHAMHUKA 60/20
Tema 4.1 Conep:kanue 8/2
DJIeKTPOCTATHKA OnekTpu3anusi Tel U €€ IPOSIBICHHUS. 2/0 OK 01, I1P61, I1P62, T1P63, I1P64,
OnekTpuueckuii 3apsia. JlBa Buga AIEKTPUUYECKHUX OK 02, I1P65, ITP66, IIPGS, ITPGY,
3aps1I0B. IIpoBonHMKH, JUDJIEKTPUKU 51 OK 03, I1Pyl, ITPy2, Ilpy3, Ilpy4,
MOJYNPOBOJAHUKUA. DJEMEHTAPHBIM  DJIEKTPUUYECKUUN OK 06, [TPy5, IIPyl0, [TPyl11,
3apsii. 3aKOH COXpaHEHUs AIEKTPUIECKOT0 3apsija. OK 07 [TPy13, JIP25, MP4, MP6,

B3aumonerictBue 3apsioB. TodedHble 3apsiibl.
3akon Kynona.

Onektpuueckoe mone. Ero geiictBue Ha
AIIEKTPUUYECKHE 3aPSI/IbI.

HaHpH)KeHHOCTB QJICKTPHICCKOI'O I10JIA.

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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[Tpo6ubrit 3apsig. JInaun HaIPSDKEHHOCTU
aNeKTpUYecKoro mnossd. OIHOPOAHOE DIEKTPUYECKOE
noJe.

IloTeHIMaTPHOCTD 3NEKTPOCTATUYECKOTO IOJIA.

Pa3Hocts IIOTCHOIMAJIOB )41 HaITPsAKCHHUEC.
[ToreHnmanbHast SHEPrUs 3apsia B
AIIEKTPOCTATUYECKOM noJe. [Torenmman
AJIeKTpocTaTndeckoro mois. CBsi3b HaNpPsHKCHHOCTH
T10JIs1 u pasHoCTu IIOTCHIIMAJIOB JJIA
AJNIEKTPOCTATUYECKOTO TMOJIs (KaK OJHOPOJHOTO, TaK U
HEOJHOPOJIHOTO). [Mpunnun CYNEepIIO3UIINH

snektpudeckux nojei. [lone toueynoro 3apsina. Ilone
paBHOMEpHO 3apspkeHHou cdeprl. [lone paBHOMEpHO
3apsHKEeHHOro Mo o0beMy 1mapa. [lone paBHOMEpHO
3apsyKeHHOW OECKOHEYHOW IuIocKOocTH. KapTunbl
JUHUN HaIPs)KEHHOCTH 3TUX nosieu u
OKBHUIIOTCHIIMAJIbHBIX HOBerHOCTefI.

[IpoBOIHMKM B  3JEKTPOCTATUYECKOM  IIOJIE.
VYcnoBue paBHOBecusi 3apsiioB.  JMAIEKTpUKH B
3JIEKTPOCTATHYECKOM noJe. Hwusnexrpuueckas
IIPOHUIIAEMOCTh BEIIECTBA.

Kongencarop. ONEKTpPOEMKOCTb KOHJEHCATOpa.
DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCaTopa.
[TapannensHoe COEMHEHNE KOHJICHCATOPOB.
[locnenoBarenbHOE  COEUMHEHHE  KOHAEHCATOPOB.
DHeprusi 3apspDKEHHOTO0  KOHJeHcaTopa. JIBmkeHue
3apsHKEHHOW YacTULBl B OJHOPOJHOM 3JIEKTPUUECKOM
oJie.
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IIpogeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPIKAHUE 2/0
DIIEKTPOCTATUUYCCKUE SIBJICHHS, UX YUET U IPUMEHEHNE 2/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
B OBITYy W TeXHHKEe. MeTonbl TPeIOTBPAIICHUS OK 02, I1P65, I1P66, IIP6S, ITPGY,
3JIEKTPOCTATUYECKUX BO3ropanuil. [lpuHumMnmaisHOE OK 03, [TPyl1, TIPy2, Ilpy3, Ilpy4,
OTJIMYME TPOBOJAHUKOB U JTUAIIEKTPUKOB. [IpuMenenue OK 06, [1PyS, TIIPylO, [TPyl11,
B TEXHHKE. DJIEKTpUYECKUE CBOMCTBa OK 07 [TPy13, JIP25, MP4, MP6,
TOKOMPOBOJSIIMX U U30ISLUOHHBIX MAaTEPUAJIOB. IIK 1.51IK | MP13, MP17, MP18, MP19,
2.11IK2.2 | MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B Tom umcie mnpakTH4ecKHX H J1a00pPaTOPHBIX 4/2
3aHATHI
[Ipaktuueckoe 3anstue Ne9. Pemienue 3agad mno teme 4/0 OK 01, [TPyS5, I1py9, I[1P62,ITPG6,
«DNEKTpOCTaTHKA. DIEKTPOEMKOCTh KOHIEHCATOPOB)» OK 02, I[1P67, MP1, MP3, MPI15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8, MP10
Jlabopatopnoe 3anstue Ne 14 2/2 OK 01, [1P62, I1P66, ITP68, T1Py3,
Onpenenenue AIEKTPUYECKON €MKOCTH OK 02, IIpy7, [1Py8, [1Py10,
KOHJIEHCATopa OK 05, [TPy12, 11P610, [Ipy2,
OK 07, [TPy12, T1P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
[IK 1.5 TIK | MP55, MP 56, MP 43, JIP34,
2.11TIK2.2 | JIP32
Tema 4.2 IlocTosinubiii | Conep:xanue 28/14
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JJIEKTPUYECKHU TOK.

Cuia TOKA. ITocTossHHBIH TOK. YcaoBus 4/0 OK 01, I1P61, I1P62, ITP63, I1P64,

CYyIIECTBOBaHUSI TIOCTOSIHHOTO JJICKTPHUYECKOTO TOKA. OK 02, I1P6S, ITP66, IIPGS, ITPGY,

Hctounuku toka. Hanpsoxkenne U u 3AC ¢ . 3akoH OK 03, I1Pyl, ITPy2, Ilpy3, Ilpy4,

Oma JUIst yJacTka LETIH. DJIEKTPUYECKOE OK 06, [TPy5, IIPyl0, [TPyl11,

COIIPOTHUBJIICHHUE. 3aBHCHMOCTD CONIPOTHUBJIEHUSA OK 07 [TIPy13, JIP25, MP4, MP6,

OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI U IUIONIATU MP13, MP17, MP18, MP19,

MIOIIEPEYHOI'0  CEUCHHS. Y JACIbHOE CONPOTHUBIICHUE MP20, JIPS, JIP6, JIP32,

BEIIIECTBA. IlocnenoBarenbHOE, napajjieiabHoe, MP21, MP23, MP44, MP38,

CMEIIAHHOE  COEIMHEHUE  IPOBOJHUKOB. Pacuer MP39, MP46, JIP14, JIP13,

pPa3BETBJIICHHBIX dJeKTpudeckux ueneil. IlpaBuna JIP12, JIP28, JIP31

Kupxroga. PabGora snekrpuueckoro Toka. 3aKoH

Jxoynsg-Jlenna. MOIIHOCTD  3JEKTPUYECKOIO TOKA

TennoBasi MOIIHOCTS, BbIACIsgeMas Ha pe3uctope. IC

U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHUKA TOKA. 3aKOH

Oma a1 1oJIHOM (3aMKHYTOM) 3JIEKTPUYECKOW LIEIH.

MomHOCTh UCTOYHHMKA TOKa. KopoTkoe 3aMbIKaHHE.

KoHnieHcaTop B 11enu MOCTOSIHHOTO TOKa.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 4/0

DNEKTpUYECKHE IIEMU B METATYPrUYECKUX IeXaX. 4/0 OK 01, I1P61, ITP62, IIPG3, IIPG4,

PabGoTta u MOIIHOCTB 3JIeKTpoaBUTaTENCH. Pa3audnbie OK 02, I1P65, 11P66, IIPGS, I1PG9,

JICHCTBHSL  TOKA. CriocoObl  MpeoTBpAILLEHUS] OT OK 03, [1Pyl, ITPy2, Ilpy3, Ilpy4,

KOPOTKOTO 3aMbIKaHMs. Buaesl mpeaoxpaHuUTelIen. OK 06, ITPy5, IIPylO, ITPyl11,

Pacxon u y4et aHepropecypcoB TEIJIOBOW JHEPIUH. OK 07 [1Py13, JIP25, MP4, MP6,

I[IK 1.5 TIK | MP13, MP17, MP18, MP19,
2.1TIK 2.2 | MP20, JIP5, JIP6, JIP32,

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

B TomM u4mcie npakTHYeCKHX H J1a00paTOPHBIX 22/14

3aHATHH
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[Ipaktrueckoe 3ansitue NelO. Pemenuwe 3amau 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6,
«3akoHsl  Owma. ConpoTuBieHuUE. CmMmeniagHoe 02, OK 03, | ITP67, MP1, MP3, MP15,
COEMHEHUE TTPOBOJHUKOBY OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
[Tpaktuueckoe 3anarue Nell. Pemenne 3amau mo teme 2/0 OK 01, OK | ITPyS5, IIpy9, ITP62,ITPG6,
«Pabora, MOIITHOCTD u CONIPOTUBJIEHUE 02, OK 03, | I1P67, MP1, MP3, MP15,
3JIEKTPUYECKOTO TOKa» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
JlabopaTtopuoe 3amste Ne 15.  Omnpexnenenue 2/0 OK 01, [1P62, I1P66, ITP68, T1Py3,
YAEIBHOI'O COIIPOTUBIICHUS IIPOBOJHUKA OK 02, IIpy7, I1Py8, 1Py 10, ITPy12,
OK 05, I1P610, Ilpy2, ITPy12,
OK 07, I[1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaGopatopHoe 3anstue Ne 16 DkcrnepuMeHTalbHAS 2/0 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
IIPOBEPKAa  3aKOHOB  NApAJUICIIBHOTO  COCAUHEHUS OK 02, IIpy7, I1Py8, [1Py10, ITPy12,
MPOBOJTHUKOB OK 05, I1P610, Ilpy2, ITPy12,
OK 07, I[1P610, MP3, MP5, MP15,
Onpenenenne DJIC M BHYTPEHHETO CONMPOTUBICHUS OK 04 MP28, MP31, MP32, MP33,
HMCTOYHUKA AJIEKTPUYECKON IHEPTUH OK 09 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 14/14
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Jlaboparopuoe 3amsatue Ne 17. U3yuenwe paOGOTHI 2/2 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
MYJIbTUMETpA. OK 02, [Ipy7, I1Py8, I1Py10, I1Py12,
OK 05, [1P610, Ilpy2, ITPy12,
OK 07, I[1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
I[IK 1.5 TIK | MP 56, MP 43, JIP34, JIP32,
2.11IK2.2
JlabopaTtoproe 3amstTe Ne 18, OmpexneneHue 2/2 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
TEMIIEPaTypHOTO KOA(PPHUIIHEHTA MEH OK 02, IIpy7, I1Py8, [1Py10, ITPy12,
OK 05, I1P610, Ilpy2, ITPy12,
OK 07, [1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
I[IK 1.5 TIK | MP 56, MP 43, JIP34, JIP32,
2.1TIK 2.2
Jlabopatoproe 3anste Ne 19. Omnpenenenue 2/2 OK 01, OK | I1P62, TIPG6, I1PGS, IIPy3,
CONIPOTHUBIICHHS PE3UCTOPA METOJOM MAPKUPOBKH 02, OK 05, | [Ipy7, [1Py8, I1Py10, I1Py12,
OK 07, OK | ITP610, [Ipy2, IIPyl12,
04 I[1P610, MP3, MP5, MPI15,
OK 09, MP28, MP31, MP32, MP33,
I[IK 1.5 TIK | MP34, MP37, MP54, MP55,
2.1TIK2.2 | MP 56, MP 43, JIP34, JIP32,
Jlabopatopuoe 3ansarue Ne20 Omnpenenenue KIIJI 2/2 OK 01, [1P62, I1P66, ITP68, IIPy3,
HarpeBaTeeu OK 02, IIpy7, I1Py8, I1Py10, ITPy12,
OK 05, I1P610, [Tpy2, TIPyl2,
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OK 07,

I1P610, MP3, MPS5, MP15,

OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
[IK 1.5 IK | MP 56, MP 43, JIP34, JIP32,
2.11IK2.2
Jlabopatopuoe 3anarue Ne 21  Ompexnenenue 2/2 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
3aBUCHUMOCTH MOIIIHOCTH JIaMITbl OT HAINPSHKEHUS Ha €€ OK 02, [Ipy7, I1Py8, I1Py10, ITPy12,
3aKHMax OK 05, [1P610, Tlpy2, ITPy12,
OK 07, [1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
I[IK 1.5 TIK | MP 56, MP 43, JIP34, JIP32,
2.11IK2.2
JlabopaTtoproe 3amstue Ne 22, 3aBUCHMOCTH 2/2 OK 01, [1P62, IIP66, IIP6GS, II1Py3
3JICKTPUYECKOTO COINPOTUBJICHUSA IPOBOJHUKA OT €ro OK 02, IIpy7, IIPy8, I1Py10, I1Pyl2
JUIMHBI, IJIOIIAY IIONIEPEYHOr0 CEUEHMS M MaTepHualla OK 05, I1P610, IIpy2, IIPyl2
OK 07, I1P610, MP3, MP5, MPI5
OK 04, MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
K 1.5TIK | MP 56, MP 43, JIP34, JIP32,
2.1TIK 2.2
Jlaboparoproe 3anstue Ne23. Ompenenenue DAC u 2/2 OK 01, [1P62, I1P66, ITPGS, I1Py1,
BHYTPEHHETO CONMPOTUBIICHUSI NUICTOYHHKA TOKA OK 02, [TPy13, [TPy3, I1PyS5, [py7,
OK 05, [TPy8, I1Py10, ITPy12,
OK 06, I1P610, TIpy2, ITPy12,
OK 07, I1P610, MP3, MP5, MP15,
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OK 04 MP23, JIP26, , MP28, MP31,
OK 09 MP32, MP33, MP34, MP37,
I[IK 1.5 TIK | MP44, MP47, MP48, MP54,
2.1TIK 2.2 | MP55, MP 56, MP 43, JIP34,
JIP32
Tema 4.3 Conep:kanue 9/4
DJIeKTPUYECKHii TOK B
PA3IHHHBIX CPeiax DJIeKTpUYecKas MPOBOJUMOCTh Pa3IUYHBIX BEIIECTB. 3/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
DNEKTpOHHAs TMPOBOJUMOCTH TBEPIBIX METAJIIOB. OK 02, I1P65, ITP66, TIPGS, ITPG9,
3aBUCUMOCTh CONPOTHUBJICHUS METAJIJIOB oT OK 03, [TPy1, [TPy2, I1py3, I1Ipy4,
Temneparypbl. CBEpXIIPOBOAUMOCTD. OK 06, [1Py5, ITPy10, I1Pyl1,
Onektpuueckuii TOK B Bakyyme. CBolicTBa OK 07 [1Py13, JIP25, MP4, MP6,

SJICKTPOHHBIX ITY4YKOB. HOJIYHpOBOI[HI/IKI/I.
CobcTBeHHas u pUMecHas POBOAUMOCTD
MOJIyIPOBOJIHUKOB. CaoiicTBa p-n-nepexona.

[TomynpoBOIHUKOBBIE MPUOOPHI. DIEKTPUUYECKHUIA TOK
B JJICKTPOJIUTAX. DJICKTPOJUTHUYECKAS] JTUCCOIUAIIUS.
Onektponn3. 3akoHbl Dapanes a9  DIEKTPOJIM3a.
OnekTpuueckuii Tok B razax. CamMoCTOSATEIbHBIN U
HECAMOCTOSITENBHBIA  pa3psad. PasnuuHble  TUIIBI
CaMOCTOATEJILHOTO paspsna. Momnnus.
IIma3ma. TexHuueckue yCTpoMCTBA U MPAKTHYECKOE
MPUMEHEHUE: Ta30pa3psAIHbIE JIAMIIBI, 3JIEKTPOHHO-
aydyeBas TpyOka, TOMYNPOBOJHUKOBBIE MPHOOPHI:
JINOJ1, TPAH3UCTOP, (OTOIUO/, CBETOUOI, TAIbBAHUKA,
paduHUpOBaHHWE  MEAM,  BBIIUIABKA  ATIOMUHUS,
ANEKTPOHHAS MUKPOCKOIHA.

MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/0

DIEeKTPONM3 B METAUIYPIHH.  DJIEKTPOIU3EPHI. 2/0 OK 01, OK | [TP62, IIP66, IIP68, IIPyl,
[TonydyeHune YMCThIX METAIOB U3 IIPUMECEN. 02, OK 05, | [TPy13, ITPy3, IIPyS, Ipy7,
OK 06, OK | ITPyS8, IIPyl0, IIPyl2,
07, OK 04 |IIP610, [Ipy2, IIPyl2,
OK 09 [1P610, MP3, MP5, MPI15,
K 1.5 T[IK | MP23, JIP26, , MP28, MP31,
2.11IK 2.2 | MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP43, JIP34,
JIP32,
B Tom umcie mnpakTH4ecKHX H J1a00pPaTOPHBIX 4/4
3aHATHH
JlabopaTtoproe 3amste Ne 24,  OmnpexaeneHue 2/2 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
ANEKTPOXUMHYECKOIO0 IKBUBAJICHTA MEAW B IIpOLEcce OK 02, [Ipy7, I1Py8, I1Py10, ITPy12,
AEKTpoNIN3a Cynb(ara MeIu. OK 05, I1P610, [Ipy2, IIPyl2,
OK 07, [1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaGopaTopHoe 3aHATHE Ne25. 3aBHCUMOCTD 2/2 OK 01, [1P62, I1P66, I1P68, I1Py3,
COIIPOTHUBIIEHUS OT TEMIIEpPaTyphl 00pa3lloB MeTalIa U OK 02, (IIpy7, ITPy8, IIPy10, ITPyl12,
ITOJIYITPOBOJ/IHHUKA OK 05, |ITP610, [Ipy2, IIPyl12,
OK 07, [IIP610, MP3, MP5, MPIS5,
OK 04 MP28, MP31, MP32, MP33,
OK 09, |MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Tema 4.4 MarauTHoe Copnepxanue 7/0
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moJjie B3anMoneiicTBMe ITOCTOSIHHBIX MArHUTOB W 3/0 OK 01, I1P61, I1P62, ITP63, I1P64,
MIPOBOJIHUKOB C TOKOM. MarnutHoe mojie. BekTtop OK 02, I1P6S, ITP66, IIP6S, I1P09,
MarHuTHOM wuHAyKuuM. [IpuHnmMn cynepnosuuuu OK 03, [|ITPyl, IIPy2, Ilpy3, Ilpy4,
MAarHUTHBIX MoJjed. JIMHUKY MarHUTHON UHYKIIMH. OK 06, [1Py5, IIPylO, I1Pyl1,
MarnuTtHO€e 110Jie MPOBOAHUKA C TOKOM (TIPSIMOTO OK 07 [TPy13, JIP25, MP4, MP6,
MIPOBOJIHUKA, KATYIIKU M KPYyroBOro BUTKA). OTMBIT MP13, MP17, MP18, MP19,
Opcrena. Cuiia Amrnepa, ee HampaBJICHHUE U MOJYJIb. MP20, JIPS, JIP6, JIP32,
Cuna JlopeHua, ee HanpaBJIeHUE U MOAYJIb. JIBH)KEHUE MP21, MP23, MP44, MP38,
3apsSOKEHHOW YacTULBl B  OJHOPOJAHOM MarHUTHOM MP39, MP46, JIP14, JIP13,
nosie. PabGora cunbl Jlopenma. MarnuTHoe monie B JIP12, JIP28, JIP31
BemecTBe. DeppoMarHeTHKH, Napa- U TuaMarHeTUKH.
IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
VYcrpolicTBa aBTOMATHKH, OCHOBAHHBIE Ha CHJIOBOM 2/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,
JEeACTBUY MAarHUTHOTO MOJIS OK 02, I1P65, ITP66, IIP68, IIPGY9
OK 03, IIPyl, IIPy2, Ilpy3, Ilpy4
OK 06, I1Py5, IIPylO, [1Pyl1
OK 07 [TPy13, JIP25, MP4, MP6
IIK 1.51IK | MP13, MP17, MP18, MP19
2.11IK2.2 | MP20, JIP5, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
B TOM 4mciIe NPaKTHYECKUX U J1a00PaTOPHBIX 2/0
3aHATHI
[Ipaktuueckoe 3anarue Nel2. Pemenne 3amay no teme 2/0 OK 01, [1Py5, TIlpy9, IIP62,ITP66
«MarHuTHOE MOJI€ U €ro XapaKTEPUCTUKI OK 02, I1P67, MP1, MP3, MPI15
OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 4.5 Conep:xanue 6/0
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DJIeKTPOMATrHUTHAS SlBnenue  snekTpoMarHUTHOW  MHAYKIMH. [loTok 2/0 OK 01, I1Po1, ITP62, IIPG3, IIPO4,
HHAYKIUS BeKTOpa MarHUTHOM uHAyKmuu. OJC HMHIYKIHH. OK 02, I1P6S, ITP66, IIPGS, ITPGY,
3aKOH  AJIeKTpoMarHuTHoW  uHAykKuuu  Dapazes. OK 03, |IIPyl, IIPy2, Ilpy3, Ilpy4,
BuxpeBoe snektpuueckoe mnojsie. Toku Dyko. IJIC OK 06, [TPy5, IIPyl0, [TPyl11,
WHYKIUU B MIPOBOJHUKE, JIBUKYILIEMCS B OK 07 [TIPy13, JIP25, MP4, MP6,
OAHOpOJHOM MarHutHoM mone. I[lpaBuno Jlenua. MP13, MP17, MP18, MP19,
NunyktuBHOCTh. Karymka WHAYKTUBHOCTH B LIENU MP20, JIPS, JIP6, JIP32,
MOCTOSIHHOTO ToKa. SBineHue camoumuaykiuu. IJ1C MP21, MP23, MP44, MP38,
CaMOMHAYKIIMU. DHEPTUsi MArHUTHOTO MOJISl KATYIIKU C MP39, MP46, JIP14, JIP13,
TOKOM. DJIEKTPOMArHMTHOE MOJIE. JIP12, JIP28, JIP31
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 2/0
[IpumeHeHrne  ANEKTPOMArHUTHOM  MHAYKIUU B 2/0 OK 01, [1P61, ITP62, I1PG3, IIPG4,
YCTpOWCTBAX W arperarax. OK 02, I1P65, 11P66, IIPOS, 11PG9,
OK 03, [IPy1, IIPy2, Ilpy3, Ilpy4,
OK 06, [1PyS, TIIPylO, [TPyl1,
OK 07 [1Py13, JIP25, MP4, MP6,
IIK 1.51IK | MP13, MP17, MP18, MP19,
2.11IK2.2 | MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TOM 4mciae NpaKTHYeCKHMX H JA00PATOPHBIX 4/0
3aHATHIl
[Ipaktuueckoe 3anarue Nel3. Pemenne 3anau mo teme 4/0 OK 01, [TPyS, TIIpy9, IIP62,ITP66
«DNeKTpOMarHuTHast WHIYKIUS. 3aKkoH OK 02, I[1P67, MP1, MP3, MPI15
AIIEKTPOMArHUTHON MHAYKIIMU. CaMOWHTYKIIHSH OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MPS§, MP10
PA3JEJ 5§ KOJIEBAHUS U BOJIHbI 45/2
Tema 5.1 \ Copepxanue 9/0
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MexaHn4yecKne
K0JIe0aHUsA M BOJHBI

KonebarenbHas cucreMa. CBoOonHBIE
KoJie0aHusl.

I'apmonmnueckue konebanus. Kunematuueckoe u
JUHAMUYECKOE OIMCaHuE. DHEPreTHYecKoe OIUCAHUE
(3aKOH COXpaHEHHs MEXaHW4eCcKoW 3Hepruu). BeiBon
JUHAMUYECKOI0 ONUCAHUsI TAPMOHMUYECKUX KoseOaHui
U3 UX DHEPreTMYeCKOro M  KUHEMaTH4eCKOIo
OIUCAHMUSL.

Ammumatyna u  ¢aza  konebanmii.  CBsi3b
aMIUIUTYAbl KOJEOAaHUH MCXOAHOM BEJIMYMHBI C
aMIUIUTYAaMU KoJeOaHul ee CKOPOCTU U YCKOPEHHUS.

Ilepuon u yacrora koneOGanuii. Ileproa mambix
CBOOOJHBIX KOJIEOAHMM MaTeMaTH4YECKOro MasTHHKA.
[lepuon  cBOOOIHBIX  KoOJNEOaHUN  MPYKUHHOTO
MasiTHUKA.

ITonsarue 0 3aTyxamluxX  KoJeOaHMsIX.
Boinyxnennsle kosiebanusi. Pe3onanc. Pe3onancHas
KpuBas. BnusHue 3aTyxaHus Ha BHJ PE30HAHCHOH
KpuBOil. ABTOKOIE0aHUS.

Mexanunueckue BOJIHBI, YCIIOBUS ux
pacnpoctpaneHusi. llomepeunble u  MpoOJOJIbHBIE
BOJIHBL. [lepnon, CKOpOCTh pacnpocTpaHEeHMs U JIIMHA
BOoJIHBI. CBOHCTBa MEXaHUYECKHX BOJIH: OTpa)K€HHE,
npesomieHue, nHTephepeHIus U Audpaxius.

3Byk. CkopocTh 3Byka. [pomMKocTh 3ByKa.
Bricota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYIKAIOLIEH Cpeabl.

3/0

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

I1P61, I1P62, ITPG3, IIPG4,
I1P65, 11P66, IIP68, I1PGY,
I1Pyl, ITPy2, Ilpy3, Ilpy4,
ITPy5, TIIPyl0, ITPy11,
I1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B Tom umcie mNpakTHYeCKHX H Ja00pPaTOPHBIX
3aHATUHH

6/0
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[Ipaktnueckoe  3ansitue  Nel4.  MexaHuueckue 2/0 OK 01, [MPy5, TIlpy9, IIP62,ITPG6
KOJICOaHUS U UX XapaKTePUCTUKH OK 02, I[1P67, MPI1, MP3, MPI15
OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MP8&, MP10
Jlabopatopunoe 3anstue Ne 26. IIpoBepka 3aKOHOB 2/0 OK 01, [1P62, TIIP66, IIPGS, IIPy3
KOJIeOaHU MaTEMaTHYCCKOTO MasTHUKA OK 02, [Ipy7, I1Py8, IIPyl10, I1Py12
OK 05, I1P610, [Ipy2, IIPyl2
OK 07, I[1P610, MP3, MP5, MPI15
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Jlaboparopuoe 3anste Ne 27. M3ydyeHue 3aKOHOB 2/0 OK 01, [1P62, IIP66, IIPGS, IIPy3
IIPY’KMHHOI'O MAasTHUKA OK 02, [Ipy7, 1IPy8, I1Py10, I1Pyl2
OK 05, I1P610, [Ipy2, IIPyl2
OK 07, I[1P610, MP3, MP5, MPI15
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Tema 5.2 Copnepxanue 18/2
DJIeKTPOMATrHUTHBIE KonebarenbHbiit KOHTYP. CB00OOIHEBIC 6/0 OK 01, I1P61, ITP62, T1PG3, I1P64,
K0JIe0aHHUS M BOJIHBI AJIEKTPOMATrHUTHBIE  KoJie0aHWUs B HJACAIBHOM OK 02, I1P6S, I1P66, IIPGS, I1PGY,
kosiebarenbHOM KoHType. Popmyna Tomcona. Cas3b OK 03, [1Pyl, ITPy2, Ilpy3, Ilpy4,
aMIUTATYIbI 3apsiia KOHJAEHCATOPA ¢ aMILUIUTY 10U CHIIBI OK 06, [TPyS, TIPylO, [TPyl1,
TOKa B KOJIeOATeTbHOM KOHTYpE. OK 07 [TIPy13, JIP25, MP4, MP6,

3aKkOH COXpaHEHMs] DSHEpPruh B HUACATBHOM
K0JIeOaTeIbHOM KOHTYE.

3aryxaromue 3JICKTPOMArHUTHbIE KOJICOAaHUs.
BbIHYX/I€eHHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHUsI.

[IepemeHHBIT TOK. MOIIHOCTE NEPEMEHHOTO
TOKa. AMIIIMTYJHOE U JEHCTBYIOIEE 3HAUEHHUE CHJIbI

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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TOKAa ¥ HaNpsDKEHUs TpU  pa3nuuHoi  (opme
3aBUCHUMOCTH IIEPEMEHHOI0 TOKAa OT BPEMEHH.

CuHyconJanbHbIil niepeMeHHbIH TOK. Pesucrop,
KOHJCHCATOp M KaTyllKa WHIYKTUBHOCTH B LENH
CUHYCOMJAIBHOIO IIEPEMEHHOr0 TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HanpsKeHUM.

Wneansubiii  tpancdopmatop. I[IpomsBoactso,
nepeaaya v NoTpediIeHue 3IeKTPUIECKON SHEPIHH.

OKOJIOTUYECKME PpUCKA IPU  NPOU3BOACTBE
JEKTPOIHEPIUH. KynsTypa UCIIOJIb30BaHUS
AJIEKTPOIHEPI U B ITIOBCEJHEBHOM KU3HMU.
ONEKTPOMAarHUTHbIE BOJHBL.  YCIOBUS W3JIy4YCHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus

BekTOpoB £, B,V B 3J1€KTpOMarHuTHOM BOJIHE.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTpaKEHUE,
npesioMJIeHUe, ToJyigpu3anus, uHTEephepeHIus u
nudpakiys.

[IIkama »meKTpOMarHUTHBIX BOJIH. lIpuMeHeHue
9JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U  OBITY.
[TpuHIHTIBI paarocCBsI3u u TCICBUICHHUS.
Panuonokamus.  DNEKTPOMAarHUTHOE  3arpsi3HEHUE
OKPYXaIOIIEH Cpeabl.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/0
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Tuner  snexrpocranuuii.  KIIJ[  snexTpocraHumid. 2/0 OK 01, I1Po1, ITP62, IIPG3, IIPO4,
TexHomorun OXpaHbl OKpYyXKalolmed cpeapl Mpu OK 02, I1P65, 11P66, IIPGS, ITPGY,
CKUT'aHUHM OPraHUYECKOro TOILIUBA. OK 03, |IIPyl, IIPy2, Ilpy3, Ilpy4,
OK 06, ITPyS, TIIPylO, ITPyl11,
OK 07 [TIPy13, JIP25, MP4, MP6,
I[IK 1.5TIK | MP13, MP17, MP18, MP19,
2.11IK 2.2 | MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B Tom umcie mnpakTHYeCcKHX H J1a00pPaTOPHBIX 10/2
3aHATHI
[Ipaktuueckoe 3ansitue NelS. Pemenne 3ama4y Ha BUIbI 4/0 OK 01, [TPyS, Ilpy9, I1P62,ITPG6,
CONPOTHUBJICHUIN B IEMAX MEPEMEHHOro Toka. Pacuer OK 02, [1P67, MP1, MP3, MPI15,
1eny TpancopmMaropa. OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
[IpakTnueckoe 3ansatue Nel6. Pemenue 3amad no reme 4/0 OK 01, [1Py5, IIpy9, IIPG2,ITPG6,
«DneKkTpoMarHuTHbIe KoyieOaHus U BoJHBL. Dopmyna OK 02, I[1P67, MPI1, MP3, MPI5,
Tomcona» OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2/2
JlabopaTtopuoe  3ansarue Ne 28,  VYcrpoiicTBO 2/2 OK 01, OK | [TP62, I1P66, IIP68, IIPyl,
TpaHchopmaropa, reHepaTopa 02, [1Py13, IIPy3, IIPyS, Ilpy7,
OK 05, ITPy8, IIPyl10, TIIPyl2,
OK 07, I1P610, [Ipy2, IIPyl2,
OK 04 [1P610, MP3, MP5, MP15,
OK 09, MP23, JIP26, , MP28, MP31,
IIK 1.5 TIK | MP32, MP33, MP34, MP37,
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2.1TIK 2.2 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 5.3 Conep:kanue 18/0
OnTuka -

[IpsiMonuHeitHOE paclpoCTpaHEHHE CBETa B 8/0 OK 01, I1P61, I1P62, I1P63, I1P64,
onHopoaHou cpene. JIyu cBera. ToueuyHbI MCTOYHHUK OK 02, I1P6S, ITP66, IIP6S, I1P09,
cBera. OTpakeHHE CBeTa. 3aKOHBI OTPAXKEHMsS CBETA. OK 03, [|ITPyl, IIPy2, Ilpy3, Ilpy4,
[Toctpoenne u300paKEHH B IUIOCKOM  3€pKajie. OK 06, I1Py5, IIPylO, I1Pyl1,
Cdepuueckue 3epkana. [Ipemomiienne cBera. 3aKOHBI OK 07 [IPy13, JIP25, MP4, MP6,

peoMIIeHUsT  cBeTa.  AOCOJIOTHBIM  MOKa3aTelb
MIPEJIOMIICHUSI. OTHOCHUTENBbHBIN MOoKa3aTellb
npenomiieHusi.  [loCTOSHCTBO  4acTOTBl CBeTa W
COOTHOUICHUE  JUIMH BOJIH npu  Tmepexoie
MOHOXpPOMAaTHUYECKOTO CBETa 4epe3 IpaHMIly pasiena
JIBYX ONTUYECKHUX CPEJI.

Xon gnyueit B mpusMme. Jlucmepcus cBeTa.
Cnoxnpiii coctaB Oenoro cBera. Ller. Ilomnoe
BHyTpeHHee oTpaxxeHue. lIpeaenbHblil yron moaHOro
BHYTPEHHETO OTPAXKEHUS.

Cobuparoie U pacceuBaroIiye JUH3bL. ToOHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M OINTHYEeCKas Cuiia
TOHKOW JTUH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS
TOHKOW cQepuuecKkoil JIMH3BI OT €€ TEOMETPUU U
OTHOCHUTEJIBHOTO ToKazarens npenomieHus. Gopmyna
TOHKOM JIMH3BI. YBeIWYEHHE, JaBacMoe JHUH30M. XOx
Jy4a, MPOIIEAIEro JIMH3Y MOJA IPOU3BOJIBHBIM YIJIIOM
K €€ TIJaBHOM onthueckod ocu. IlocTtpoeHue
U300paXeHWid TOYKM U  OTpe3ka TNpsAMOd B
coOMparImMUX ¥ pacCeHBAIOIMMUX JIMH3aX U HX
cuctemax. Onrtudeckue mpubopsl. Paspernaromias
crocoOHOCTh. ['1a3  kak  omnTHYecKass CHUCTEMA.

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

678




[Ipenensr TpUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.
Bonnoas OINTHKA. Nnurepdepenuus CBeTa.
KorepeHTtHble UCTOUYHMKHU. YCIOBUS HAOMIOACHUS
MaKCHUMyMOB U MHUHHUMYMOB B HMHTep(EepeHIIMOHHOM
KapTUHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [Ipumepbl
KJIACCMYECKHUX MHTEP(EPEHIIMOHHBIX CXEM.
HNudpakmus cera. JudpaknuoHHas penieTka.
YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IIpH

MaJICHUU MOHOXPOMaTH4YECKOTO CBeTa Ha
nudpakIMoHHYI0 pemeTky. [lonspusanms cBeTa.
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 2/0
Hcnonp3oBanme AJEKTPOMATrHUTHBIX BOJIH B 2/0 OK 01, I1P61, IIP62, I1P63, 11P64,
peHTreHorpau U PEHTICHOCTPYKTYPHOM aHaJIH3e OK 02, [1PG5, I1P66, IIPGS, ITPGY,
JUIsL U3y4yeHus cTpoeHus metauioB. HH(pakpacHble OK 03, | IIPyl, IIPy2, Ilpy3, Ilpy4,
BOJIHBI B TEXHHUKE. OK 06, [1PyS, IIPylO, I1Pyl1,
OK 07 [TIPy13, JIP25, MP4, MP6,
I[IK 1.5TIK | MP13, MP17, MP18, MP19,
2.11IK 2.2 | MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B Tom umnciie nmpakTHYeCKHX H J1a00pPaTOPHBIX 8/0
3aHATHI
ITpakTnueckoe 3ansatue Nel7. Pemenue 3amad no teme 4/0 OK 01, OK | [TPy5, Ilpy9, IIP62,I1PG6
«3aKoHBI OTpaXK€HUs U npenomieHus ceera. opmyna 02, OK 03, | I[IP67, MPI1, MP3, MPI15
TOHKOM JIMH3BD. OK 09 MP12, MP13, MP17, MP19

MP 20, MP45, MP42, MP 43
MPS8, MP10
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Jlaboparopuoe 3amstue Ne 29  «OmpeneneHue 2/0 OK 01, OK | I1P62, TIP66, I1PGS, IIPyl,
MoKa3artelisi IPEeJIOMJICHUS CTEKIIa 02, [TPy13, I1Py3, IIPyS, Ilpy7,
OK 05, [IPy8, IIPyl10, IIPyl2,
OK 07, I1P610, [Ipy2, IIPyl2,
OK 04 [1P610, MP3, MP5, MP15,
OK 09, MP23, JIP26, , MP28, MP31,
[IK 1.5 TIK | MP32, MP33, MP34, MP37,
2.11IK 2.2 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Jlaboparopuoe 3amsatue Ne 30 I3ydeHue TpeKoB 2/0 OK 01, OK | ITP62, TIPG6, T1PG8, IIPyl,
- 02, [IPy13, IIPy3, IIPyS, Ilpy7,
3apsKEHHBIX YaCTHII I10 TOTOBBIM (oTorpadusim OK 05. TPys, TIPyl0,  IIPyl2,
OK 07, I1P610, [Ipy2, IIPyl12,
OK 04 [1P610, MP3, MP5, MPIS5,
OK 09, MP23, JIP26, , MP28, MP31,
[IK 1.5 TIK | MP32, MP33, MP34, MP37,
2.11IK 2.2 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
PA3JIEJI 6. OCHOBBI CHEITMAJIBHOM TEOPUH 1/0
OTHOCHUTEJIBHOCTH.
Tema 6.1 OcHoBBI Coaep:xanue 1/0
crenuaJbHON Teopuu ['pannist IIPUMEHUMOCTH KJIACCUYECKOU 1/0 OK 01, IT1Pyl, IIPy2, Ilpy3, Ilpy4
OTHOCHTEJIbHOCTH. MexaHuku.  lloctynmatel  cnenmuanbHOM — TEOpUU OK 02, I1Py5, IIPylO, [TPyl1
OTHOCHUTEJIBHOCTH. [IpocTpaHcTBEHHO-BpEMEHHOM OK 03, [Py13, JIP25, MP4, MP6
untepBan. [IpeoOpazoBanus Jlopenua. VYciosue OK 06, MP13, MP17, MP18, MP19
NpUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. OK 07 MP20, JIP5, JIP6, JIP32

3ameyieHne BPEMEHU U COKpaIlleHUe IITUHBI. DHEepPrus
Y UMITYJIbC PENSTUBUCTCKOM YacTulibl. CBsI3b MaccChl €
SHEPrue W UMITYJbCOM PEISITUBUCTCKOM YaCTHIIBI.

MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
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DHeprus MoKosl.

15/0
Paznen 7 KBanroBasi pusuka
Tema 7.1 Conepxanue 4/0
Kopnyckyasipno-
BOJIHOBOM JyaJIu3M. PaBHoBecHOe  TeruioBoe  u3NIyueHHE  (U3IydeHHE 1/0 OK 01, I1P61, ITP62, T1P63, I1P64,
aOCOJIIOTHO YEpHOro Tena). 3aKoH cMelleHus BuHa. OK 02, OK | ITPo5, ITP66, IIPGS, ITPG9,
['unore3a Ilnanka o kBaHTax. POTOHBI. DHeprus u 03, OK 06, | ITIPyl, ITPy2, Ilpy3, Ilpy4,
uMmiyinbe  ¢otoHa. Dorodddekr. Omnbitel AT OK 07 ITPyS, TIIPylO, ITPyl11,
CroneroBa. 3akoHel  (orodddekra. YpaBHEHHE [TPy13, JIP25, MP4, MP6,
Oiinmreitna ans ¢goroaddekra. "KpacHas rpanuna MP13, MP17, MP18, MP19,
dorordpdekra. JlaBaenme cBera (B YACTHOCTH, MP20, JIPS, JIP6, JIP32,
JaBJICHHE CBeTa Ha aOCOJIOTHO TMOTJIOIIAIONIYI0 | MP21, MP23, MP44, MP38,
a0COJIFOTHO OTPAXKAIOIILYIO MMOBEPXHOCTH). OmnbIThl [1.H. MP39, MP46, JIP14, JIP13,
JleOeneBa. BoiiHOBBIE cBoOiicTBa 4YacThLl. BOJHBI e JIP12, JIP28, JIP31
Bbpoiins. [ymuaa BonHs! ne bpoiins u pa3meps obnactu
JIOKAJIU3aIiH JBUOKYIIEHCS YaCTHUIIBI.
KopnyckynsipHo-BoiaHoBOM — ayanusM.  Judpakuus
9JIEKTPOHOB Ha Kpuctamuiax. Crneunduka usmMepeHun B
Mukpomupe.  COOTHOIIEHHS  HEONpPENEIeHHOCTEN
[eiizenbepra.
IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE 1/0
JlazepHble TEXHOJIOTMH B METALTypruu. AOCOIIOTHO 1/0 OK 01,
YEpHBIE TEJIa UX IPUMEHEHUE. OK 02, OK
03, OK 06,
OK 07
IK 1.5 TIK
2.11IK2.2
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B TOM 4mciae npakTHYeCKMX H JAa00pPATOPHBIX 2/0
3aHATHH
[Ipaktuueckoe 3anarue Nel8. Pemenne 3anau no teme 2/0 OK 01, OK | ITPy5, TIIpy9, IIP62,ITP66
«3akonbl hoTodddekTa. YpaBHeHHE DUHIITCHHAY. 02, OK 03, | [TP67, MP1, MP3, MPI15
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 7.2 Conep:kanue 5/0
Crpoerinie aToma OneITBl O HCCIENOBAHUIO CTPOEHUS aroMma. 1/0 OK 01, I1P61, TIPG2, ITP63, I1P64,
[Tnanerapnas moxenb aroma Pesepdopna. Iloctymnars OK 02, OK | I1P65, I1P66, IIP68, I1PGY,
bopa. WMzimyuenume wu mornomeHue (GOTOHOB TIPHU 03, OK 06, | I1Pyl, IIPy2, Ilpy3, Ilpy4,
IIEPEX0/Ie aTOMa C OJHOTO0 YPOBHS YHEPrUM Ha APYTOM. OK 07 ITPy5, IIPylO, ITPyl1,
Bunpr cnekrpoB. CrnekTp ypOBHEW 3HEpruu aroma [1Py13, JIP25, MP4, MP6,
BoZopoaa. CIIOHTAaHHOE U BBIHYXICHHOE H3JIyYEHUE MP13, MP17, MP18, MP19,
cBera. Jlazep. MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B Tom umcie npakTHYeCKHX H J1a00pPaTOPHBIX 4/0
3aHATUHI
[Ipaktuueckoe 3amstue Ne 19. «Iloctynater Bopa. 4/0 OK 01, OK | [TPyS, IIpy9, II1P62,ITPG6,
DHepPreTUYecKrue ypoBHIY. 02, OK 03, | [TP67, MP1, MP3, MPI15,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP§, MP10
Tema 7.3 Copnepxanue 6/0
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ATOMHOE S1IPO

Hyxinonnas wmoxens simpa [eitsenbepra -
NBanenko. 3apsn sapa. MaccoBoe 4HCIO — sAjpa.
N3oTomnbl. PannoakTuBHOCTS. Annda-pacnam.
DJIeKTPOHHBIN W TO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIlydeHue.  3aKOH  paJuOaKTUBHOTO  pacrnaja.
PannoaktuBHble wu30TONBI B npuponae. CBoMcCTBa
MOHU3HUPYIOILIETO U3JIy4YCHUSI. Bnusinue
PaAMOAKTUBHOCTHU Ha KUBBIE OpraHU3MBI.
EcrectBennslii Gon nznyuenus. Jlozumerpus. DHeprust
CBS3M HYKJIOHOB B siape. Snaepubie cuinbl. Jledext
Macchl sijapa. SnepHbie peakuuu. [leneHue u cUHTE3
anep. SnepHsie peaktopsl. [IpobremMsl ympaBiseMoro
TEPMOSIICPHOTO CHUHTE3a. OKOJIOTMYECKHE ACIIEKTHI
pa3BUTHSA SACPHOM 3HEPreTUKUA. MeToIbl perucTpauuu
Y UCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAJIbHbIE  B3auMOJAEHUCTBUS.  bapuonsl,
Me30Hbl U jentoHsl. [IpencraBinenne o CrangapTHOM
Mozenu. KBapk-riatooHHass mMozenb aapoHoB. Pusnka
3a mpenenamu CtangapTHOU mMojenu. TemHas Marepus
U TemHas sHeprus. EnuHCTBO (u3nueckoil KapTUHBI
MUpa.

1/0

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

OK 07
IIK 1.5 I[IK
2.11IK2.2

I1P61, TIPG2, ITP63, I1P64,
I1P65, 11P66, IIP68, I1PGY,
I1Pyl, ITPy2, Ilpy3, Ilpy4,
ITPy5, TIIPyl0, ITPy11,
I1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

1/0

Hcnonp3oBaHne  3JIEKTPOMAarHUTHBIX ~ BOJIH B
MeTaTyprui. CieKTpOMETPBI U3JTy4EHUN.

1/0

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

OK 07
K 1.5 IIK
2.11IK2.2

I1P61, I1P62, ITPG3, I1P64,

I1P65, 11P66, I1P68, ITPGY,
[1Pyl, ITPy2, Ilpy3, Ilpy4,
[1PyS, IIPylO, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP1§, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
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MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TOM 4mciae npakTHYecKMX H JA00PATOPHBIX 4/0
3aHATHH
[Ipaktuueckoe 3anatue Ne 20 «3amuch SIEPHBIX 4/0 OK 01, OK | [TPyS5, IIpy9, IIP62,ITPG6,
peakuuii. CTpoeHHE aTOMOB W aTOMHBIX fJiep. 3aKOH 02, OK 03, | [TP67, MP1, MP3, MPI15,
PaIMOaKTUBHOTO paciaja. OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
PA3JAEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHN. 2/0
Tema 8.1 DuemeHTBI Conepxanne 2/0
ACTPOHOMUM U
acTpodu3nKm. Otanbel  pa3BUTHs acTpoHoMuu. [lpuknagHoe wu 2/0 OK 01, I1PG3, I1Py6, I[TPy8,MP 10,
MHPOBO33PEHYECKOE 3Ha4YCHHE ACTPOHOMHH. OK 02, OK
[IpMEeHUMOCTh 3aKOHOB (U3UKH i OOBICHEHUS 03, OK 06,
HPUPO/IbI KOCMHYECKHX 00BEKTOB. MeTtobl OK 07
acTpOHOMHUYECKUX  ucciaenoBanuii.  CoBpeMEHHBIE
ONTHUYECKHUE TEJIECKOIIHI, PaIuOTENECKOIIHI,

BHeaTMoc(epHas acTpoHomus. Bupa 3Be3gHoro Heoa.
Co3Be3nusi, sIpKUE 3BE3Jbl, IUIAHETHI, WX BUJHUMOE
nBrkenne. ComHeuHast cucrema. ComHite. CollHeUHas
akTUBHOCTh. McTounuk osHeprum CosHIIAa U 3BE3..
3Be3/1bl, UX OCHOBHBIE XapaKTEepUCTUKH. J(marpamma
"CIIeKTpaJIbHBIN KJIACC - CBETUMOCTD". 3BE3/1bI TJIaBHOM
MOCJIeJ0BATEIbHOCTH. 3aBHCHUMOCTH "Macca -
CBETUMOCTE" JJIS 3BE3]T IJIaBHOM IOCICI0BATCILHOCTH.
BnyTtpennee CTPOEHHE 3BE3. CoBpeMeHHbIE
MPEACTABICHUSI O TPOUCXOXKJICHUM U HBOJIOIUU
ConHua u 3Be31. OTansl )KU3HU 3Be34. Mueunsiii [1yTs
- gama ["amakTtuka. [Tomoxxenue n nermxenne CoiHIEa B
I'anaktuke. Tumbl TajgakTUK. PaguorajakTUKU U
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kBa3apbl. UepHble ObIppl B SApax  TaJIaKTHK.
Bcenennas. Pacmupenue Bceenennoit. 3akon XaO06ia.
Paz6eranue ramaktuk. Teopus bosnbiioro B3pbiBa.
PenukroBoe wu3nyuenue. MacmrabHas CTpyKTypa
Bcenennoii. Meraranakrtuka. Hepemenusie npoGiemsl
ACTPOHOMHH.

HpOMe)KyTO‘lHaH aTreCranus

18

Bcero:

240/38
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3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKHUX PadoT

Criennanu3upoBaHHOE o0opyoBaHue,

Tembl  7mabopaTopHBIX | (vm)
. Kparkoe conepxkanue/ onucanue (11eJib padoThI) TEXHUYECKHE  CpPEICTBa,  NPOTPAMMHOE

MPAKTUYECKHUX 3aHATUN

obecnieueHue (mpu HEOOXOAMMOCTH)
Pa3nen 2 MEXAHUKA
JlaGopaTopHble 3aHITHS
Jlabopatopnoe 3anstue Nel " JKCIEPUMEHTAIBHO OIPEICIUTh IUIOTHOCTH JKUAKOCTH M | BECBI C pa3HOBECAMU; JIMHEHKA MaclITaOHas,
«Omnpenenenue IJIOTHOCTH TeNa | TBEPIOro Tena; IMITAHTEHIIUPKYJb; MEH3YPKa; BEIIECTBO,

pa3IuuHON POopMBI»

" OomnpeaciauTh LCHY OCJICHHUS HM3MCPHUTCIBHBIX HpI/I60pOB,
HU3MCPUTHb T'COMCTPUYICCKHUEC Pa3MCPLBI TCII, ONIPCACIUTh UX MACCy,
pacCuuTaThb O6’beM, pe3yjbTaT CpaBHUTb C TaOJIMYHBIMH
SHAYCHHUAMU U YCTAHOBUTD IOTIPCIIHOCTL SKCIICPUMCHTA

IINIOTHOCTH KOTOPOT'O HYKHO OIIPEACIIUTD

JlaboparopHoe 3ansiTue No2

N3yuenue BbITAIKMBAIOLIEH CUIIBI (CUIIBI

Apxumena)

e [loaBechTe J1t000H M3 MUIMHAPOB HA HUTH K JUHAMOMETDY.
3anumuTe MOKa3aHUE Beca Tea Ha BO3AyXeE.

e OmnycruTe MIWIMHAP B BOAY TaK, YTOOBI OH MOJTHOCTHIO
OKa3aJICsl MOTPYKEHHBIM B JKUKOCTbh. 3aHUIINTE ITOKa3aHHE
Beca Teja B BOJIE.

e Haiinure cuy Apxumena. (3)

e [IpoxenaiiTe aHaJOTUYHBIHN OMBIT C PACTBOPOM COJIH B BOJIE.

Junamomerp, Opycok IJIaCTUIIMHA,
METAUIMYECKUE LWIMHAPHI OJUHAKOBOTO
00béMa W pa3HON MacChl, U3MEPUTEIbHBIN
UWIMHIAP C BOJOW, CTAaKaH C HACBIILICHHBIM
pPacTBOPOM COJIU, HUTb.

IIpakTrueckue 3aHATHS

[Ipaktuueckoe 3anstue Nel
Pemrenne 3amau  mo
YpaBHEHUSI IBU>KEHHUS.

KHMHEMATHUKCE.

"  HAY4YUTHCA PA3IMYaTh BUABI MEXAHUYECKOI'O JBHJKCHHS B
3aBUCHUMOCTH OT ()OPMBI TPAEKTOPUHM M CKOPOCTH NEpEMELICHUS
TeNa, PacCUMUTBHIBATh €ro MHapaMeTpbl, HayYUThCS H300pa’kaTh

rpa@uYecKkd pas3duyHble BUIbI MEXaHUYECKHUX JBIKEHUH,
3aluChIBaTh ypaBHEHUs JIBUYKEHUS, pasnuyaTh €ero
OTHOCUTENBHOCTh; HAYYUTHhCS (POPMYIHPOBATH  CIETYIOIINE

MOHATUA: MCEXAaHHUYCCKOC HIBUKXCHHUC, CKOPOCTb U YCKOPCHHC,
CUCTEMA OTCUETA, MEXaHUYECKUHN MPUHIUIT OTHOCHUTECIBbHOCTH;

" [ociie M3YYeHHsl TEOPETHYECKOT0 MaTepralla pacCMOTPETh

WHIANBUAYAJIBHOC 3aaHHuC, KOHCIICKT

J'IGKIII/If/'I, CIIPaBOYHBIC MaTCPUAJIbL
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06pa3€u pCeUICHUA  TUIIOBBIX BBIIIOJIHUTH

HpaKTH‘lCCKOﬁ qaCTHu

3aj1ad, 3alaHus

[Ipaktuueckoe 3anstue Ne2 Pemenue
3aJa4 Ha IapaMeTpsl BpallaTeIbHOIO
JBHKECHHUS

" HAYYMTHC pCIIaTh 3aJa4 Ha IIapaMETPhl BpaliaTCIbHOI'O
JABHKCHU A

UHAUBUAYAJIBbHOC 3aJaHHuC, KOHCIICKT

HCKHHﬁ, CIIPpaBOYHEBIE MaTCpUaJIbl

[Ipaktnueckoe 3anarue Ne3 Pemienue
3a/1a4 1o Teme «Buabl cuin B MexaHuKe.
Cuna TpeHHMs TIOKOS, CKOJIbKCHHS,
KaueHUsl, BPAILICHUS»

"  pacKphITh cojepkaHue 3aKkOHOB HbloTOHA U 0coOeHHOCTH
CHWJI PA3JIMYHOM IIPUPOJBL; 3aKPENIUTh YMEHHUS U HABBIKU PEIICHUS
3aa4 Ha BTOpOM 3akoH HpIOTOHA, Koraa Ha Telno IEHCTBYIOT
HECKOJIBKO CHJI;

"  [I0CJI€ U3Y4YEHHUs TEOPETUYECKOr0 MaTepraia paCCMOTPETh
oOpasell peIIeHWsT THIIOBBIX 3aJad, BBIIOJHHUTH 3aJaHUS
IIPAKTHUYECKOU YaCTH

TeTpaab U1 HPAaKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHIalluH 1o
BBITIOJTHEHUIO paloThI, CIIPaBOYHBIN
Marepuai, JMHelHKa, KapaHaaml

[Ipaktuueckoe 3ansitue Ned4 3akoHbI
COXpaHEHHS B MEXaHHKe H  HX
pUMEHEHHE.

® 3aKpENUTh YMEHUS U HABBIKM PEIICHMS 33]1a4 HA 3aKOHBI
COXPAHEHHUsS SHEPTUU U UMITyJIbCA TEIA;

"  [I0CJE U3YYCHHS TEOPETUYECKOI0 MaTepHualla pacCCMOTPETh
o0Opaszel] pelIeHus TUIIOBBIX 3ajlay, BBINOJHUTH  3aJlaHUs
[IPAKTHUYECKON YaCTH

TeTpajap JJi MPaKTUYECKUX paboT, pyuka,
METOAUYECKUE pEeKOMEeHJaluu 1o
BBIIIOJIHEHUIO paboThI, CIIPaBOYHBIN
MaTepuall, JIMHEHKa, KapaHJalll

[Ipaktruueckoe 3anstue N5

Pemenne 3amau Ha (opmMynbsl pabOTHI
cui. Pabota u MomIHOCTb. DHeEprus, ee
BU/JIbl. 3aKOH COXPAHEHUS SHEPTUU

" 3aKpenuTh YMEHHUS M HABBIKM pEIICHUs 3aJad Ha
(hopMyIIBI pabOThI, MOIIIHOCTH, 3aKOHBI COXPaHEHUS

"  [ocie U3YUYEHHS TEOPETUYECKOTO MaTepralia pacCMOTPETh
oOpasen pelieHus THUIOBBIX 3a/lad, BBIMOJHUTH 3aJaHUs
MIPAKTUYECKON 4acTH

TeTpaab Uil HPAaKTUYECKUX paboT, pydka,
METONYECKHUE PEKOMEHIallH 10
BBITIOJTHEHHUIO paloThI, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHIam

Paznen 3 MonekynspHas ¢uszuka u
TEpPMOJIMHAMHKA

JlaGopaTopHble 3aHATHS

JlaGopaTtopHoe 3anstre No3
HccnenoBanne  3aBUCHMOCTH
TPEHHSI CKOJILKCHUS OT Beca Tela

CHIJIBI

®  BBIICHUTH, 3aBUCHUT JIU CHJIa TPEHUSI CKOJIBKEHUS OT CUJIBI
HOPMAaJIbHOTO JaBJICHMS.

=  Omnpenenuth KO3PGUUUEHT TpEeHUs JepeBa IO ABYM
MTOBEPXHOCTSIM.

JunamomeTp, JepeBSHHbIN OpYCOK,
IUIOCKOCTh C JIByMsI IOBEPXHOCTSIMH, HAOOp
rpy3oB 1o 100 r.

JlaGopaTtopHnast pabota Ne 4
Onpenenenne KIIJI npu nogpéme Tena

= OmnpenenuTs ¢ MOMOIIBIO TUHAMOMETpa Bec Opycka.

- 3aerHI/ITC JOCKY B JIAIIKC IITATHBA B HAKJIOHHOM

HaKJIOHHAS MIJIOCKOCTh (mocka),
JTUHAMOMETp, JHUHEWKa, OpYCOK, IITAaTUB C
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10 HAKJIOHHOMU IIJIOCKOCTU

MOJIOKEHUHU.
[Tonoxwre
JTUHAMOMETD.
[Tepemeniaiite OpyCOK C MOCTOSHHOW CKOPOCTBIO BBEPX I1O
HAaKJIOHHOM JIOCKE.

H3MepbTe ¢ TOMOINIBIO TUHEHKH MYyTh S, KOTOPBIM Mpojenal
OpYyCOK, U BBICOTY HaKJIIOHHOH TUIOCKOCTH h.

N3ameppte cuity Tsru F.
Bprunciiure  mose3Hyro
HaKJIOHHOM IUIOCKOCTH
Pe3ynbpTaThl MU3MEpEHU U BBIYMCICHUN 3aHECUTE B TAOJIHMILY.

OpycOoKk Ha JOCKYy, HpPHUKPENUB K HEMY

pabory  Ompenenmute  KIIJ]

My(}TOii U NanKoii.

Jlaboparopnas pabota Ne 5
«IIpoBepka 3aKOHA
MEXaHUYECKOW IHEPTHU
NpY ABMKEHUH TeJIa TOJ] ICHCTBHEM CHII
TSKECTH M YIIPYTOCTHY.

COXpaHCHHSI

* HaOnroaTh JBUKEHUE Tela MOJ JIEHCTBUEM CHJI TSKECTH
U yIPYIrOCTH;

" cAelaTh BBIBOA O BBINOJIHEHWH 3aKOHAa COXPAHEHHUS
ITOJTHOW MEXaHUYECKON DHEPIUH;

" [POBEpPUTH CIPaBEIMBOCTb 3aKOHA ['yka, yOeauThcs, uTo
CHWJIa yIPYIOCTH IPONOPLMOHAIbHA MAacce Harpys3KH,
OINIPEAEIUTD )KECTKOCTh MPYKUHBI.

Ha6op no mexanuke (Xumiabo): mTaTUB C
Mydramu Jankoil,  HaOOp CHUPATBHBIX
NPYKHUH, JMHAMOMETp, Habop Tpy30B
maccoit 100 r, nuHelika ¢ MUJUIUMETPOBBIMU
JICTICHUSIMH.

JlaGopaTtopHnoe 3anstue Ne 6
W3yueHue ycnoBus paBHOBECHS pblvara

YpaBHOBECUTH pblYar, Bpallas rakd Ha €ro KOHLAX Tak,
YTOOBI OH PACTIOIOKUICS TOPUZOHTAIBHO.

N3MeHsist maccy rpy3oB W pa3Mep IUied, MPOBEPUTH 3aKOH
paBHOBECHs pblyara.

ppluar  Ha WTatuBe, HabOp Tpy30B,
U3MepHTeNIbHas JHHEIKa, JMHAMOMETD.

JlabopaTtopHoe 3anstue Ne 7, 8
“IIpoBepka ra3oBbIX 3aKOHOB. M3yueHue
U30TEPMHUECKOTO,  M300apHOTO U
M30XOPHOT0 MPOLIECCOB”

W3yunTh B3aMMOCBS3b MAaKpPOCKOIMYECKUX MapaMeTpoB rasa
3aJJaHHOM  Macchl;  ONBITHBIM ~ NyTéM  yOenuTcss B
CIIpaBEUIMBOCTH 3aKoHa bolnsa-Mapuorra.

[ToBTOPUTH OOBEAMHEHHBIN ra30BbIN 3aKOH.

2.IlpoBepuTh Ha TMpaKkTHKE COOJIO/IEHHE 3akoHa bowms-
Mapuorra.

CuwibpoH (aTIOMHUHHUEBBI  T€PMETUYHBIN
WIMHIP C TO(PPUPOBAHHBIMU CTEHKAMH,
IIKAJIOW YCIIOBHBIX ©IUHUI], ITOPIIHEM C
BEPTUKAIBHBIM BUHTOM), BO3JYyXOBOJHBIN
COCTUHUTEITbHBIH JIAHT, MaHOMETD,
OapoMeTp, WCHOBITYeMbI Ta3 3aJaHHOMN
Macchl — BO3JIYX.

JlaGopatopHoe 3anatue Ne 9
Onpenenenne kod(durmenta

= U3meputb BHyTpeHHMH quaMeTp d HaKOHEYHHKA LITpHUIIA.

ONPEJEIUTh MOYJb YIIPYTOCTH PE3UHBI IPH PACTSKECHUU;

WINPHUI] JUIS YUCTOW BOJBI, ILIHPHUIL JUIS
MBUIBHOTO pactBopa (o6bemoM 5-10 mi),
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HOBerHOCTHOﬁ IIJIOTHOCTHU KHUJIKOCTHU
MECTOJOM OTphIBa KaII€JIb

= HabOparp B mmpury 4-5 Mia BOIBl U, JepXka €ro
BEPTUKAIBHO U IJIABHO Ha)KUMas HA MOPILEHb, BBUIMTH 3—4 MII B
CTaKaHYMK, CYMTAsl KAl

= Jlomp3ysice  dopmynoi, paccuuTath KO3 UIMEHT
MOBEPXHOCTHOTO HATSKEHUS BOJIbI M A0COIIOTHYIO OTPEIIHOCTD
€ro ornpeaeacHus

* BplUHMCIUTH OTHOCUTENIFHYIO MOTPEUTHOCTh U3MEPEHUI

CTaKaHYMK C YHUCTOM BOJOM, CTaKaHUYHK C

MBUIBHBIM ~ PacTBOPOM, IUTAaHIE€HLUPKYJIb
WIA  MHKPOMETP, OCTPO  OTTOYECHHBIN
KapaHzari.

JlaGopaTtopnoe 3ansiTue Ne 10
OnpeneneHue BIAXHOCTH BO3AyXa H
aTMoc(hepHOro JaBiIeHUS

* HanuTe B nUTaTENh KUIISTUYEHYIO BOLY.
*» Jlarp ¢uTHIIO mpomuTartbes Bogod M yepe3 10-15 muHYT
IPUCTYIIUTH K ONPEACICHHUIO BIaXKHOCTH.

* OmnpeaenuTh  MOKa3aHUS  CyXOr0 M YBJIAXHEHHOI'O
TEPMOMETPOB.

* [loBopaumBast nMMO C KpacHOH OIM(PPOBKOW, COBMECTHUTH
MOKAa3aHUsl CyXoro TtepmMomerpa (KpacHble UHQPBI) C
MOKA3aHUSMHU yBIIAKHEHHOTO (YepHBIC ITUDPHI).

* OmnpeAenuTh OTHOCHUTENBHYIO BJIOKHOCTh [0 KpacHOH

CTpEJIKE.
* Pe3ynbTaThl U3MEPEHHUI U BHIYHMCICHUI 3aHECTH B TAOIUILY

rurpometp ncuxpomerpudeckuiit BUT — C,
CTaKaH ¢ KMIITYeHOU BoJI0M, bapomerp.

JlabopaTtopHoe 3ansitre No 11
Omnpenenenue yaenbHON TEIIOEMKOCTH
BEIIEeCTBA

" ONBITHBIM  IIyT€M  ONPENCIUTh  BEIWYMHY  YACJIbHOU
TEIUIOEMKOCTH BEIIECTBA W BBIACHUTh (DU3MUYCSCKHI CMBICI
ypaBHEHHUS TEIJIOBOTO OalaHca.

" pe3ynbTaT CpPaBHUTh C TaOIHMYHBIMH
YCTAaHOBUTDH MMOTPCITHOCTL SKCIICPUMECHTA

3HAYCHUAMU u

KaJIOpUMETp MM JBa COCyJa, KOTOpBIE
MOXHO  BCTaBUTb OAMH B  JpYyroii,
W3MEpUTENbHBI  IUIuMHAP  (MEH3ypKa),
TEPMOMETpP, CTaKaH C BOJOH, BEChl C

pa3sHOBeCaMM, LWIMHAP METAUIMYEeCKUH C
HUTBIO, COCYJI C TOpSIYEN BOJOU.

JlaboparopHroe 3ansTHe Ne 12
Onpenenenne  MoxyJs
pe3unsl (Moxyns KOnra)

YIPYTOCTH

= H3mepuTh C NOMONIBIO INTAHTEHUUPKYJS MIX MUKPOMETpa
TOJIIMHY LIHYpa M BBIYUCIUTH IUIOWIAJb €0 IONEPEeUHOro
ceueHus S.

= [loaBemmBas k mHYpY rpy3sl maccoit 0,1 kr, 0,2 kr, 0,3 kr,
U3MEPUTH COOTBETCTBYIOLINE a0COIIOTHBIE YAJIMHEHUS IIHYpa:
Y BBIUUCIIUTh OTHOCUTENbHbIE Y/UIMHEHUS IIHYPA.

HUTKa (Jecka), pPe3WHOBBIN HIHYp IMHOMN
25—30 cm u ceuenuem 4— 10 mm2 , HAOOp
rpy3oB mno 0,1 kr, mTaTuB, JIHHEIKa,
HITAHTCHITUPKYJIb UITH MUKPOMETD.
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= Jlo pesynbraramM HU3MEPEHHUM BBIYMCIHTH MOAYJb YIPYTOCTH
pe3uHbl E 1 OLleHUTh NOrpEeNIHOCTH SKCIEPUMEHTA!

[IpakTrueckue 3aHATHS

[IpakTuueckoe 3ausatue Ne6
Pemenne 3amau 1mo Tteme
MKT. YpaBHeHue
UJICATLHOTO Ta3ay

«OCHOBBI
COCTOSTHUS

®  3aKpENUTh YMEHUS W HABBIKM BBIYMCIICHUS IMapaMeTpOB
COCTOSIHMSI Ta3a, HCIIOJb3ysl Ta30Bbl€ 3aKOHbI W ypaBHEHHUE
MenaeneeBa — Knaiineposna;

®  [I0CJI€ U3YUYCHHUS TEOPETUUYECKOTO MaTepHalia paCCMOTPETh
oOpaseny pemieHUus THIOBBIX 3aJlad, BBINOJHUTH 3aJaHUs
IIPAKTUYECKON YaCTH

TeTpaab U1 HPAaKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEH1alluK 1o
BBITIOJTHEHUIO paloThI, CIIPaBOYHBIN
Marepuai, JUHelHKa, KapaHaaml

[IpakTuueckoe 3anarue Ne7
JlaBiieHME KUIKOCTE W TBEPIBIX TEII.
3akoH [lackans.

" HAYYMTHCS BBIYUCIATH JABJICHUC B XXKUAKOCTAX M TBEPIABIX
TCJIax, NCPECBOANTL CAUHHUIIBI UBMCPCHUA B PA3JIMUYHBIC CUCTCMBbI;

"  II0CJIC U3YUYCHHA TCOPETUYCCKOIO Marepuaia paCCMOTPETh
06pa3€11 peliCHusd TUIIOBBIX  3aja4d, BbIINOJIHWUTL 3adaHHWA
HpaKTquCKOﬁ qaCTu

TeTpaab U1 NPAaKTUYECKUX paboT, pydka,
METONYECKHUE PEKOMEHIallH 10
BBITIOJTHEHHUIO paloThI, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHanl

[IpakTuueckoe 3anarue Ne®
Pemienne 3amau no Tteme «OCHOBBI
TepMOIMHAMUKH. [IprMeHeHue mepBoro

" 3aKpCIIMTh YMCHHA M HABBIKU PCHICHHA 3a1a4 Ha IICPBOC
Ha4vaJI0O TCpPpMOJAUMHAMHKH U KHII TCIIJIOBOI'O ABUI'aTCIIA,
" II0CJIC U3YUYCHH TCOPCTHYCCKOIO MaTrcpuaia paCCMOTPETh

TeTpajap JJi MPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE pEeKOMEeHJaluu 1o
BBIIIOJIHEHUIO paboThI, CIIPaBOYHBIN

Hayajia TEPMOJANHAMUKHI K | o0pasell peleHus TUIOBBIX 3aJad, BBINOJHUTH 3aJaHUs | MaTepual, JMHEHKa, KapaHaall
M30IIpoIECCaM. KITA TEIJIOBOTO | IIPAKTUYECKOM 4aCTH

JIBUTATEIIS»

JlaboparopHoe 3ansiTie Nel3 = Bpeaute HyxHble mapameTpbl d, L (BbIOpaTh camMuMm WM | BUpTyajbHas JabopatopHas pabdora 1.09
Omnpenenenue ko3 dunrenta BBECTU 3aJJaHHbBIE Omnpenenenue ko3duuueHTa ynpyrocta u

YOPYTOCTH M MOXYJsS YNPYTOCTH IpH
nepopMaluy pacTsHKEHHS U CHKATHS

" [IpenojiaBaTeseM) U 3alUIINTE UX 3HAUCHUs

= PaccuuTaiiTe momaab NonepeyHoro Ce4eHusl MPOBOJIOKH S.

=  Menss 3aHadeHus Maccel ot 0 1o 10 kr ¢ marom 1, 3anummure B
TabIuIly moKazaHus L.

* Bpruncinte 3Ha4eHUS JEUCTBYIOIIEH CHIIBI F.

= Jla8 KaXAOro 3HAYEHUS HArpy3kKd OIIPEIEINTE CPENHIOK
BeIMUMHYy K03(]-punmenta K u mogyns ynpyroctu E .

*= QOueHUTE TOrPEHIHOCTh  IOJIYYEHHOIO  3HA4YEHHUS
KOCBEHHBIX U3MEPEHUN.

Ecp

MOy  YIPYrOCTH
pacTsKeHus
http://mediadidaktika.ru/mod/page/view.php
?1d=13

npu  aedpopmManuu
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6 Hcnons3yiTe MONYYCHHBIE PE3YNbTATHI ISl MOCTPOCHUS
rpaduka

Paznen 4. DnexTpoiuHaMuKa

JlaGoparopHble 3aHATH

JlabopaTtopnoe 3anstue Ne 14
Onpenenenne 3IIEKTPUYECKON
€MKOCTH KOHJIeHcaTopa

CocraBUTh JEKTPUUECKYIO 1ienb o cxeme (puc. 1) B
LENU YCTaHOBUTHh OJIMH W3 KOHJIEHCAaTOPOB HM3BECTHOM
€MKOCTH.

3apsIuTh KOHAEHCATOpP, 3aTe€M OBICTPO paspsIuTh €ro Ha
raJIbBAaHOMETP U 3aMETaTh MO €ro LIKajJe MAKCHUMaJIbHOE
OTKJIOHEHHE CTPEJIKU, OTCUUTHIBAS YUCIIO IETICHUH N.

OnbIT NOBTOPUTH Uit 0OJIEE TOUHOIO ONpPENENICHHs Yuciia
JiesieHni 2-3 pa3a v Haii- Th

OTHOUICHHSI HAWJCHHOIO KOJIMYECTBA JEJICHUHA K H3BECTHOU
€MKOCTH B34TOr0 KOHAEHCaTopa

BbBINONHATE ONBIT ¢ KOHJEHCATOPOM HEU3BECTHOM EMKOCTH,
HalTH ee, UCNoNb3ys GopMyITy

Pe3ynpTarhl M3MEpeHnid U BBIYMCICHUM 3alIMCaTh B OTUET.

Habop konmencaropoB, MukpoammnepMmerp,
HcTouHnK MoCcTOSHHOTO TOKA,
CoenuHUTENbHBIE POBO/IA.

Jlaboparopnoe 3ausitue Nel5 = CaMOCTOATENbHO COOpaTh AJIEKTPUYECKYIO LeMb IO | ICTOYHUK TOKa, amIepMeTp, BOJBTMETD,
Omnpenenenue YICTBHOTO cxeme. COCITUHUTEIIEHEIC MPOBOJIA, KITIOY,
COIMPOTUBIICHUS IPOBOIHUKA =  CHATH NIOKA3aHUS aMIIEpMETpa U BOJIbTMETpA. HITAHTCHIIUPKYJIb, IWHEHKA, KyCOK IPOBOJA,
®* Jlcnonp3ys IITAaHTCHUMPKYJIb M JIMHEWKY, HAY4YUTBHCS | yIEIbHOE COIIPOTHUBIICHUE KOTOpPOTO
OTIPEETISATh TEOMETPUUYECKUE pa3MePhI TPOBOTHHKA. oTpeaenseTcs.
= OHpCILGJ’II/ITL BCIIMYUHY YACIBHOTO COIIPOTUBJICHHUA
MeTaJa.
JlabopaTtopnoe 3ansitue Nel6 = CoOpaThb 1eTb 10 CXeMe HUcTtouHnK  SIEKTpUYECKOW  SHEPTHH  C
DKCcriepuMEeHTalIbHAs MPOBEPKa 3aKOHOB = H3mepuTh HampspKEHUE, CUITY TOKa Ha TIEPBOM PE3UCTOPE. | MOCTOSIHHBIM HampshKeHUeM (He Bblie 25B);
[apaJUIEIBHOIO M IIOCIEI0BATEIBHOIO ® JI3MEHHTH CXEMy YCTAaHOBKHM U U3MEPUTH HAIPSIKEHUE HA | BOJIBTMETP LIKOJIbHBINM; aMIIEpMETP
COETMHEHUS IPOBOIHUKOB BTOpOM pe3uctope. Cxemy HapucOBaTh B TETPAb. IIKONIBHBIM, HAa0Op  JE€MOHCTPAIIMOHHBIX

=  Boruncnute cymmy Hanpsbkenuit U1+U2 .
= JI3MeHHUTb CXE€My YCTAaHOBKM M HU3MEpPUTH
HalpsDKEHUE Ha ABYX conpotuBieHusx U12 .

oO1ee

pPE3UCTOPOB C Pa3HBIMU CONPOTHUBIICHUSIMHU,
KJIKOY, COEIMHUTEIIbHBIE IIPOBO/IA.
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= [IpoBeputs, BoinosHsAeTcs M paBeHcTBo: U12=U1+U2.
= [IpoBepuTh CHpaBeUIMBOCTH PABEHCTB

JlabopaTtopHoe 3ansitue Nel7 N3yuenue
pabotel MyneTUMeTpa. OmnpenencHue
OJIC u BHYTPEHHEro COINPOTHUBICHUS
WCTOYHHUKA DICKTPUUYCCKON YJHEPTUU

HAyYUTHCS TOJIB30BATHCS MYJIBTHMETPOM JUIS PA3HBIX PEKHUMOB
paboThl

MYJIBTHUMETP, Ha0Op PpE3UCTOPOB, IHOMBI,
TPUOABI,  HCTOYHUK  TOKa,  peocrar,
COEIMHUTEIIbHBIE IPOBOJA, KIIIOY.

JlabopaTopHoe 3aHATHE Nel8
Onpenencaue TEMIIEPaTypHOTO
ko3 dunrenTa meau

" pacKpHITh BIMSHUE TEMIIEPATypbl Ha JJIEKTPHUECKOE
CONPOTUBIICHHE METAJUIOB; ONBITHBIM IyTEM  ONPEACITHUTH
KOA(Q(PHUIHUEHT TEPMHUYECKOTO COMPOTUBJICHUS MEAH, COoOpaB
ANEKTPUYECKYIO LETb U U3MEPHB JIEKTPHUECKUE TTapaMeTphl U
Pa3IMYHBIX TEMIIEpaTypax MPOBOTHHUKA;

" [OCTPOUTH MO OSKCICPUMEHTAIBHBIM JaHHBIM TIpaduk
3aBHCHUMOCTH COTPOTHUBIICHHS OT TEMIIEPATYPHI

npubop Ui ONpenesieHHs] TEMIIEPATypHOTO
Kod(p(UIIMEeHTa  CONPOTUBICHUS  MEIH,
TepmoMeTp TexHuueckuil ot 0 go 100°C ¢
neHo genenust 1°C, ommeTp, BHELIHHI
cocyn KaJIopuMeTpa c BOJIOH,
3JEKTPOIUIUTKA, KIIOY, COEIUHUTEIbHBIE
IPOBOJIA, ITATUB C MY(PTOH M JIAKOM.

JlaboparopHoe 3aHATHE Nel9 "  OMNpeneinTb HOMHMHAIBHOE CONPOTUBJICHHE PE3UCTOPOB | HAOOpP PE3UCTOPOB PA3HBIX COMPOTUBICHUM,
Omnpenenenue COTNIPOTHUBIICHUSI | METOJIOM MAapKUPOBKH; TabiuIa 3HAKOB MAPKUPOBKH.
pe3uCTOopa METOAOM MapKUPOBKH "  ONpeneiuTh JOMYyCTUMOE 3HAYeHHE CHJIBI TOKa s
JTAHHBIX PE3UCTOPOB MPU U3BECTHOM HOMHHAJIE MOIITHOCTH
Jlaboparopnoe  3anatue  Ne 20 " HAy4YHUTbCS MPAKTUYECKH OMpPENesITh TEIJIOBYIO OTHady | 2 SIEKTPUYECKUX HarpeBaTels, COCya AJis

Omnpenenenne KIIJ| narpeBatesneit

AIIEKTPUUYECKOTO HarpeBaTels JJF00ro Tua;

" [IPOM3BECTH HArpeB >KUIKOCTU U ONPEAETUTH TEIUIOBbIE
napameTpsl IpoIiecca;

= onpeaenauts 3(P(HEKTUBHOCTh  PpabOThI
CpaBHEHUEM IOJYYEHHOMW Y MEPEIaHHON TETIOThI

HarpeBaTeeu

KUIISTYECHUS BOABI, BOJA, TEPMOMETD,
CeKyHJOMep  (4Yacel), CIOPAaBOYHUK IO
¢busnke

JlaGopartopHoe 3ansaTue Ne 21
HccenenoBanue 3aBUCUMOCTH MOIIHOCTH
JaMION HaKalWBaHUS OT HANPSKCHUS
Ha €€ 3aKUMax

=  OnpenenuTs LEHY JeNeHus TpuOOpOB

= CocTaBuTh INEKTPUUYECKYIO CXEMY, coOmronas
MOJIAPHOCTH TPUOOPOB

= [locme mpoBepKHM CXeMbl IpernojaBaTelieM  LeMb
pa3oMkHyTb. C  NOMOIIBIO  peocTara  BBICTABUTH
MUHHMAaJIbHOE HarpsHKeHUE. Cusath MOKa3aHus

M3MEPUTENBHBIX TPHOOPOB
= [locTeneHHO MEHSTh MOJIOKEHHUSI peocTara M CHSTh 7-8

JIAMITOYKA, UCTOYHHMK ITOCTOSTHHOT'O
HaIpsDKEHUS, PEOCTaT, K04, aMIIepMeTp,
BOJIbTMETP, KIJIFOY, COETMHUTEIbHbBIE
MPOBOJIA

692




MoKa3aHuii mpubopoB

- Z[J'IH KaXxXJa0ro 3Ha4YCHUA HaIps>XKCHUA IIOCYMUTaTh
MOIITHOCTL JIaMIIbl, 4@ TAKXC HOIOJHHUTCIBHO paCCHUTATh
COIIPOTUBJICHUC JIaMIIBbI IIpu Pa3HbIX TOKax n
HaIIpsKCHUAX

= Pe3ynbTaThl pacyeToB U U3MEPEHUI 3aMKcaTh B TAOIUILY.
= [loctpouth rpaduik 3aBUCUMOCTH MOIIIHOCTH JIAMIIBI OT
HaIpsDKEHUs Ha €€ 3aKUMax.

JlabopaTtopnoe 3ansitue Ne 22

Tema: "3aBUCUMOCTBH 3JIEKTPUYECKOIO
COTNPOTUBIICHUS TPOBOJAHUKA OT €ro
JUTMHBI, TUIOIIAIU MOTIEPEYHOTO CEUECHUS
u Marepuana”

= (Cobeputre 1€Mb, COCTOSIYI0 W3 TMOCIEI0BATEIHHO
COCJMHEHHBIX  WCTOYHHMKA TOKa, KJIIOYa, ITaHENIH
PE3UCTOPOB, aMIIepMeETpa

= He  3a0pBaiiTe  coONIOAAaTh  MOJSPHOCTH  MPH

MOJIKJIFOUYEHUH aMIIEpMETPa U BOJIBTMETPA K LIETIH.

= Paccuuraiite  1eHy  JA€JNIEHUS U IOTPEUIHOCTH
U3MEPUTENbHBIX MPUOOPOB. Haueptute B Terpanu
TabmuIly, B KOTOpYy0 OyJeTe 3amuchiBaTh 3HAYCHUS
(GU3NYEeCKUX BEIUYMH, M3MEPEHHBIX W BBIYHCICHHBIX B
XO/JI€ BBINOJIHEHUS J1a00paTopHOil pabOTHI.

UCTOYHMK TOKAa, COCTUHHUTEIbHBIE IPOBOJA,
amriepmeTp (¢ mpeneaom usMmepeHust 3 A),
BOJILTMETpP (C mpeaenom usmepeHus 6 B),
KIII04Y, HAaOOp  MPOBOJIOYHBIX PE3UCTOPOB
pa3MYHON JUIMHBI, CEYEHUs, Marepuaja
(Habop pe3ucTopoB), peocTart.

JlabopaTtopHoe 3anstre No23
Omnpenenenne OJIC U BHYTpPEHHErO
COTIPOTHUBIICHUS UCTOYHUKA TOKA

=  Cobepute Ielb, N300pKCHHYIO HA PUCYHKE.

= I3meppre OJIC HCTOUHMKA, [TOJIB3YSCH TEM, YTO
HaANpPsSDKEHUE MEXTY €ro MOJIF0CaMU Majlo OTIMYAETCs OT
OJIC, ecnu R >> 1.

= 3aMKHHUTE KJII0Y, u3MepbTe cuily Toka | u Hanpspkenue U.

= PaccuuraiiTe, ucrionb3ys 3aKkoH OMa Ui ydacTKa LenH,
BHEIIIHEE conpoTuBIIeHHE R.

= PaccunraiiTe BHYTPEHHEE CONPOTHBIICHUE UCTOYHHUKA TOKA
6. Pe3ynbTarhl U3MEpeHUH 3aHECUTE B TaOJIHILY.

aMIIepMeTp, UCTOYHUK TOKA, PE3UCTOD,
KJIIOY, COCIMHUTEIIBHBIE IIPOBO/A.

JlaGopatopHoe 3ansatue Ne 24
Omnpenenenue ANEKTPOXUMHUUYECKOTO
JKBHUBaJEHTa MeAM B  Ipolecce
AJIEKTPOJIN3a CyIb(daTa MeIu.

"  OIpECHCIUTH 3JICKTpOXPIMH‘I€CKPII>i OKBHUBAJICHT MCIU
OKCIICPUMCHTAJIBHBIM ITYTEM;
" I[IPUTOTOBUTH pPACTBOP JJICKTPOJHNTA, MNPOIYCTUTH YCPE3

HETO JJEKTPUYECKHN TOK;

BECbl W Pa3HOBECHI;  aMIIEpMETpP; 4Yachl;
INEKTPOIUINTKA; aKKyMyJIsiTOpHas OaTapes;
peocTar; KIto4; MEAHbIE IIEKTPOJIbI (2 MT).)
CO BCTaBKOH; COEIMHUTEIbHBIE IPOBOJIA;
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® HAUTH DJJIEKTPOXUMHUYECKUN OSKBHUBAJIEHT MEIHU uepe3
Maccy 0cajika Ha AJIEKTPOJICH MapaMeTPbl AJEKTPUIECKON LIETIH;

" pe3yibTaT CpPaBHUTh C TaOJIMYHBIMH 3HAYCHHUSIMH U
YCTaHOBUTH MOTPENTHOCTh IKCHEPUMEHTA

OJICKTPOJIUTHUYCCKAsA BaHHA C PaCcTBOPOM
MCIHOT'O KYIIOpOCa

JlabopaTtopuoe  3amarue  Ne 25
3aBUCUMOCTh COIIPOTHBIICHUS oT
TEMIEepaTypbl 00pa3lloB MeTaula u
MOJTYTIPOBOIHUKA

"  U3MEPATH CONPOTUBIICHUE IIPOBOAHUKA OMMETPOM,;
® YCTAaHOBUTb 3aBUCUMOCTb COIPOTHBJICHUE MeETala H
IIOJIYIIPOBOJIHHAKA OT TEMIIEpaTyphl

MYJIBTUMETP, MpPUOOpBl  JUIsl  U3y4YEHUs
3aBUCHUMOCTH CONPOTHBIICHHSA MeTalla U
MI0JIyIIPOBO/IHUKA oT TEMIEPATYPBI,
TEPMOMETP, IIEKTPUYECKAs IIJIUTKA, IITaTUB
C IIPUHAUIEXKHOCTSMH, K0JI0a C BOJIOH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[IpakTuueckoe 3ansarue Ne 9

Pemenne 3a1aq o TeMe
«DNeKTpocTaTUKa. DNEKTPOEMKOCTh
KOHJICHCATOPOB»

"  WU3YYUTh DJIEKTPUUECKOE I0JIe, 3HATH €ro MPUPOIY, €ro
JeCTBHE Ha AJIEKTPUYECKUE 3apsAlbl U JIPYTHE DIIEKTPUUYECKHE
TIOJIST;

" [0cie U3YUYEHHS TEOPETUUYECKOTO MaTepralia pacCMOTPETh
oOpaszer] pemieHWs THIOBBIX 3a1a4, BBHITIOJHUTH 3aJaHUS
MIPAKTUYECKON YacTu

WHIUBUAYAJIBbHOC  3adaHUC,
J'IeKI.[PIfI, CIIpaBOYHBIC MaTCpHAJIbl

KOHCIICKT

[IpakTuueckoe 3anarue Nel0

" 3aKpCIIUTh YMCHHA W HABBIKM BBIYHCIICHHA CHJIbI TOKA,

TeTpajap JJi1 MPaKTUYECKUX paboT, pyuka,

Pemenne  3amau  «3akoHsl  OMma. | HaOpsOKEHMs, CONPOTUBICHUS IO ONPENENCHHIO M IO 3aKOHY | METOJUYECKUe pEeKOMEHAaLuU o
ConpoTusieHue. CwmemanHoe | Oma i yyacTKa LENH, a TAKXKE C YYETOM 3aKOHOB PA3JIMYHOIO | BBHIIOJHEHUIO paboThl, CIPaBOYHBIN
COEZIMHEHUE ITPOBOIHUKOBY COEZIMHEHUS POBOJAHUKOB,; MartepHa, JMHeNHKa, KapaHaall.
"  [0CJIe U3YYEHHUS TEOPETUUECKOT0 MaTeprala pacCMOTPETh

oOpasell pemeHus THUIOBBIX 3ajlay, BBIMNOJHUTH 3aJaHUA

MIPAKTHUYECKON YacCTH
[Tpaktuyeckoe 3anstue Nel 1 " HayyuTbCs pelaTh 3a/laud, UCMONb3ysl (GOpMyJsl pabOThl | TETpaab Ul MPAKTUYECKUX paboT, pydka,
Pemenne 3amay mo Teme «PaboTa, | TOKa M MOIIHOCTH; METOIMYECKHUE pEeKOMEHAAuN o
MOIIHOCTb U COIIPOTHUBIIEHUE "  [I0CJIe U3YUYEHUS TEOPETUYECKOT0 MaTepuata pacCMOTPETh | BBHIIOJIHEHUIO paboThI, CIpaBOYHBII

QJICKTPHUICCKOI'0 TOKa»

o6paseu peliCHud  TUIIOBBIX BBIITOJIHUTH

HpaKTquCKOﬁ 4aCTHUu

3a1ad4, 3aaHUS

Marepuai, JUHEHKa, KapaHIam

[IpakTrueckoe 3ansitue Nel2
Pemienne 3amau nmo teme «MaruutHoe
10JIE M €T0 XapaKTEPUCTUKN»

u SaerHI/ITB YMGHI/IH MU HABBIKM BBIYUCIICHUS BCINMYHUH C
WCIONIb30BaHUEM 3aKkoHa Amriepa, GopMyll Aiisi OIpeaeieHHs
MAarHMTHOTO MOTOKA, Criibl JIopeHna;

TeTpajab JJi1 MPaKTUYECKUX paboT, pyuka,
METOANYECKUE pEKOMEHIaluu 1o
BBIITOJIHEHUIO paboThl, CIPaBOYHBIN
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®  [I0CJIC U3YYEHHUs TEOPETUYECKOr0 MaTepHralla paCCMOTPETh
oOpasell pelleHus THUIOBBIX 3ajady, BBINOJHUTH 3aJaHUA
IIPAKTUYECKON YaCTH

Marepua, JMHelKa, KapaHaaml

[IpakTnueckoe 3anstue Nel3

"  H3YYUThH SBJIICHUC 3HCKTpOMaFHHTHOﬁ HUHAYKIOWHU, ITPABUIIO

TeTpaab AJI1 MPaKTUYECKUX paboT, pyuka,

Pemenne 3aaad 110 TEMC .HCHI_[a, SABJICHUC CAMOMHAYKIIMA 1 HAYUYUTHCA PCIIATh 3a1a4u; METOJNYCCKUC PECKOMCHAAINN 10
((:‘)JICKTpOMaFHI/ITHaH UHAYKIOUA. 3aKoH " II0CJIC U3YYCHHs TCOPCTHYCCKOIO Marepraia paCCMOTPETh | BBIITOJIHCHUIO pa6OTH, CHpaBO‘lHHﬁ
3HCKTpOMaFHHTHOﬁ HHAYKIH. 06pa3€u peliCHusd TUIIOBBIX  3a/a4, BbIIIOJIHUTL 3adaHWd | MaTCpHall, JIHHGfIKa, KapaHgam
CaMOI/IH,Z[}’KI_[I/IH» HpaKTquCKOﬁ qaCTHu

Pasznen 5. Konebanus 1 BOJIHEL

JlaGoparopHble 3aHATH

Jlaboparopuoe 3anarue Ne 26 IIpoBepka
3aKOHOB KOJIeOaHMH MaTeMaTH4ecKOro
MasiTHHUKa

®  YCTAaHOBUTh MAaTEMATHYECKYIO 3aBHCHMOCTH IE€pPUOJA
HUTSHOTO MAaATHUKA OT JUTMHBI HUTU MasiTHUKA;

" W3MEPHUTHh BpEeMs 3aJaHHOIO KOJIWYECTBA KOJICOAHUH,
MeHSl JUIMHY HHUTH, pPACCYUTaTb U CPAaBHUTH IapaMETPhI
KoJIeOaHUM NIPH pa3HOU JUTMHE MasiTHUKA

JNEKTPOHHBIA CEKYyHJIOMED, U3MEPHUTEIIbHAS
JICHTA, MAPUK C OTBEPCTHUEM, HUTh, IITATHUB
¢ My(TO# ¥ KOJBIIOM

JlaboparopHoe 3anatue Ne 27 M3yuenue
3aKOHOB MIPYKUHHOTO MasiTHUKA

" SKCIEPUMEHTAJbHO YCTAaHOBUTh 3aBUCHUMOCTb IE€pPHOJA
KoJe0aHui MPYKUHHOTO MasiTHUKA OT JKECTKOCTH HPYXUHBI U
Macchl rpysa:

" W3MEpPHUTHh BpeMsl 33JaHHOTO KOJMYECTBA KOJeOaHHIA,
U3MEPUTh M pacCUUTATh MapaMeTpbl KojaeOaHHH

IITaTUB C My(QTOH U JIANIKOH, HAOOp MpPYKUH
pa3HOll KECTKOCTH, HAabOp Ipy30B pa3HOU
Macchl, CEKyHJJOMeEp

JlaGopatopHoe  3ansatue Ne 28
VYerpoiicTBo TpaHcpopmaropa u
reHeparopa

"  W3YYHUTh YCTPOHCTBO u MPUHLUI paboThI
TpaHc(hopMaTopa U reHepaTopa;
" p300pa3uTh  TpaHcpopMarTop, TEHepaTop,  yKas3aTb

COCTAaBHBIC YaCTH, OTBCTUTb Hd KOHTPOJbHBIC BOITPOCHI

TpaHchopmarop J1abOpaTOpPHBIH,
HaKaJIMBaHUS, KIIOY 3aMBIKaHUS
KOMILJIEKT MPOBOIOB COEAMHUTENBHBIX

JIamIia
TOKa,

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[Ipaktuueckoe 3anstue Nel4
Mexanuueckue  KonebaHUs U
XapaKTEPUCTUKU

nux

® 33aKpeNUTh YMEHHS M HaBBIKM BBIUMCICHUS TMapamMeTpOB
K0Je0aTeNbHOTO JIBIDKEHUS, XapaKTePUCTHK MEXaHUYECKUX
BOJIH;

®  [I0CJI€ U3YUYEHHUS TEOPETUUYECKOr0 MaTepHalia pacCCMOTPETh
oOpaseny pemieHus THUIOBBIX 3a7a4, BBITIOJHUTH 3aJaHUS
MIPAKTUYECKON 4acTH

TeTpajab JJi1 MPaKTUYECKUX paboT, pyuka,
METOAUYECKUE pEKOMEH1aluu 1o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepual, ITMHEeNKa, KapaHIaul.
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[IpakTuueckoe 3anarue Nel5

"  H3YYUTh CBO60,Z[HI>I€ SJICKTPOMArHuTHBIC Koje0aHus B

TETpaab Uil NPAaKTUYECKHX paboT, pydka,

Pemenue 3a1a4 Ha BUJIbI | KOHTYpE, BUJbl COMPOTUBIICHUS B LEMU MEPEMEHHOIO TOKA, UX | METOJIUYECKHE pEKOMEHJaluu o
COIIPOTHBIICHUI B IEMSX MEPEMEHHOIO | OTIMYHUSA K OCOOCHHOCTH; BBIITOJIHEHUIO paboTsl, CIIPaBOYHBIN
Toka. @opmMmynbl  TpaHchopmaTopa. ®  [I0CJI€ U3YUYEHHUs TEOPETUUECKOr0 MaTepHalia paCCMOTPETh | MaTepHall, JMHEHKA, KapaH1aml
Pacuer nenu Tpancdopmaropa. oOpasery pemeHus THUIOBBIX 3ajiad, BBINOJHUTH 3aJaHUA
MIPAKTUYECKOW YaCTH
[IpakTuueckoe 3anarue Nel6 " W3YYUTh CBOOOIHBIC JJIEKTPOMArHUTHBIC KOJeOaHHWs B | TETpaab Uil MPAKTUYECKHX paboT, pydka,
Pemenue 3a1a4 o TE€ME | KOHTYpE, pacCpOCTpaHEHUE BOJIH, BUJIbI BOJIH UX OTINYUS; METOIMYECKUE pEKOMEHJaluu o
«OJNEeKTpOMarHuTHele  KosiebaHusi U ®  [I0CJI€ U3YUYEHHUs TEOPETUYECKOr0 MaTEpHUalia paCCMOTPETh | BBIIIOJHEHUIO paboThI, CIIPaBOYHBIN
BOoJIHBL. Popmyna Tomcona» oOpaszer] pelieHWs THUIOBBIX 3afay, BBIOJHUTH 3a/JaHUA | MaTepHall, JIMHEHKa, KapaHJall
IIPAKTHUYECKON YaCTH
[Ipaktuueckoe 3ansitue Nel7 «3akoHbI = JlpakThuecKd TPUMEHSTh 3aKOHBl  OTPAXEHHs U | TETPaab JUIsl MPAKTUYECKUX paboT, pydka,
OTPaKEHHU W IPEIOMIICHUs CBETa. | NPEJIOMIICHHs CBETa IPU PEUICHUU PACUYETHBIX M KAYECTBEHHBIX | METOJIUYECKHE PEKOMEHIallH 10
®opmya TOHKOM JIMH3BI. 3a/1a4(B ONTHYECKUX YCTPOHUCTBAX W IMpuOopax) BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuaJl, JIMHEHKA, KapaHIalll
JlaboparopHoe 3ansTHE Ne29 = HaGmronate mpenoMiIeHUE CBETa B PEalIbHBIX YCIOBHUSX. CrexnsiHHas IJIaCTUHKA, TpH UIJIbI,
«Omnpenenenue MOKa3aTess =  HayuuTbCs UCIIOJIB30BaTh 3AKOHBI IPEJIOMIICHUS ISl Tpancnoptup, Kapron, Tabnuia cunycos.

IMPCIIOMJICHUA CTCKIIA.

pacdeTa 1nmoKasaTel IpeIOMIICHHAA.

JlaGopaTtopnoe 3anstue Ne 30
Nzydenue TpeKoB 3apspKEHHBIX YACTHIL
0 TOTOBBIM (hoTOrpadusiM

3amanue:
1. N3yunth TpaeKkTOpHUH 3apsKEHHBIX YaCTHII.
2. [Ipoananu3upoBaTh XapakTep ABUKEHUS YaCTHI] U

UX XapaKTEPUCTUKHU

¢doTorpadun TpeKoB 3apSHKEHHBIX YaCTHUII.

Paznen 7 KBanToBas ¢u3uka

[TpakTrueckoe 3ansaTue Nel8
Pemenne 3amau mo Teme «3aKOHBI
doTtorddekra. YpaBHeHue DUHIITSIHHAY

* m3yuuth 3akoHbl CroneroBa g doTorddexrTa.
Hayuutbes pemarte 3ajjauu Ha ypaBHeHHE DHHINTEHHA;

"  [0CJIe U3YYEHHUs TEOPETUUECKOTO MaTeprala pacCMOTPETh
oOpasell pemeHus THUIOBBIX 3ajiay, BBIMOJHUTH 3aJaHUA
MIPAKTHUYECKON YaCTH

TeTpaab Ul NPAaKTUYECKHX paboT, pydka,
METOJUYECKHE PEKOMEHIalluu 1o
BBITIOJTHEHUIO paboThl, CIPaBOYHBIN
MaTepua, JMHeWKa, KapaHJanl

3ansTue  Ne 19.
bopa. DOmneprernueckue

[IpakTrnueckoe
«lToctynarsl

= Paccmotpers moctynatel bopa mpm mepexone atoma B
BO30Yy’KIE€HHOE COCTOSIHUE, SJHEPIeTUUECKHE YPOBHHU.

TeTpajab JJi1 MPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIaluK 110
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YPOBHUY.

®  [I0CJIC U3YYEHHUs TEOPETUYECKOr0 MaTepHralla paCCMOTPETh
oOpasell pelleHus THUIOBBIX 3ajady, BBINOJHUTH 3aJaHUA
IIPAKTUYECKON YaCTH

BBIIIOJIHEHUIO paboThI,
Marepuall, JHHeiKa, KapaH/aall

CIIPaBOYHBIN

[Ipaktnueckoe 3ansitue Ne 20 «3anuch
siIepHbIX peakiuii. CTpoeHue aTOMOB U
ATOMHBIX sifiep. 3aKOH PaguOaKTUBHOTO
pacnazia»

"  3aKpPENUTh YMEHHUS U HaBBIKM BBIUYMCIICHUS SHEPIUH CBS3U
q5pa, a TaKXKe IPABWIBHOIO HANMCaHUS SJACPHON peakuuu C
UCII0JIb30BAHUEM 3aKOHOB COXPAHEHMsI MacCOBOTO U 3apslOBOrO
gucen (3CM3Y) u BbIUMCIEHUS DJHEPreTUUYECKOrO BbIXOZA
SIZICPHOM pEAKIINH;

"  [I0CJI€ U3YUYEHHS TEOPETUUYECKOT0 MaTepralla pacCMOTPETh
oOpasell pelleHus THUIOBBIX 3ajiad, BBINOJHUTH 3aJaHUA
IIPAKTHUYECKON YaCTH

TeTpaab Uil HNPAaKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHIalluK 1o
BBITIOJTHEHHUIO paloThI, CIIPaBOYHBIN
Marepuai, JMHelHKa, KapaHaaml
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCITATIIIAHBI

4.1 MaTepuajibHO-TEXHUYECKOE o0ecneyeHne

JUig peanuzanuy IporpamMmbl yueOHON AMCLUILIMHBI IPETYCMOTPEHBI CIEAYIOUIUE ClIEHUAIbHbIE
MTOMEILECHUS:

Kabunem «EcmecmeenHOHayUHbIX OUCYUNIUHY, OCHAIICHHBIA B COOTBETCTBHH C MPHJIOKECHHEM
3 006pa3oBaTEIBLHON MPOrPAMMBI.

Jlabopamopus «@usuxa», OCHAIIEHHAs B COOTBETCTBUH C NPHIOXKEHHEM 3 00pa30BaTEILHOM
MIPOrPaMMBI.

Iomewenue ona eocnumamenvHou pabomul, OCHAIIEHHOE B COOTBETCTBHM C NPHIIOKEHUEM 3
00pa3oBaTeNbHON MPOrPaMMBI.

Komnviomepnuuwiii knacc, OCHAIIEHHBI B COOTBETCTBUU C IPUIIOKEHHMEM 3 00pa3oBaTeiIbHOU
MIPOrPaMMBI.

4.2 YyeOHO-MeTOAUYeCKOe U MH(OPMAIMOHHOE 00ecTieyeHHe peain3alu NPorpaMmbl
OcHOBHbIE HCTOYHHKH:
1 Mskumes, I'. 5. ®usuka: 10-i kmacc: 6a30Bblil v yrnyOnéHHbIN ypoBHH : yueOHuUK / I'. 5.

Msxkumes, b. b. Byxosues, H. H. Corckuii ; mon penakmueit H. A. [TapdenrpeBoit. — 11-e uzn., crep.
— Mockga : Ilpocsemenune, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Tekcr : 31eKTpOHHBIH //
Jlans : snekTpoHHO-OMOMMoTeuynass cucrema. — URL: https://e.lanbook.com/book/408686 (mara

obpamenusi: 02.04.2025). — Pexum noctyna: A aBTOPU3. MOJIB30BATENICH.

2 Mskummes, I'. 1. @usmka: 11-i kiracc: 6a30BbIid U yrIyOnEHHBI ypoBHU : yueOHuk / I'. f.
Mskumes, b. b. byxosues, B. M. Hapyrus ; nox penakuueit H. A. ITapdentseBoil. — 12-e uza., crep.
— Mockaa : IIpocBemenne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — TekcT : 3J1€KTpOHHBIIA //
Jlanp : snexkTpoHHO-OMOnMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/408689 (mara
obOpamienusi: 02.04.2025). — Pexum goctyna: 1uist aBTOPHU3. MOJIb30BaTEIEH.

JlonoJHuTeIbHbIE HCTOYHUKH:

1. Hemunuenko, B. 1. ®usuka : yuebnuk / B.U. lemunuenko, U.B. [lemunuenko. — 6-e usn.,
nepepad. u gomn. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. maTepuaisl [DIeKTPpOHHBIN pecypc].
— (Bsicmee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anektpoHHbId. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum noctyma: mo
MIOJIITHCKE.

2. Ky3nenos, C. . ®u3uka. OCHOBBI 3JIEKTPOJWHAMUKU. DJIEKTPOMArHUTHBIE KoJeOaHUSI U
BOJIHBI : yuyeOHoe mocobue / C. M. Kysnenos. — 4-e u3zn., ucnp. u jnon. — Mocksa : By3oBckuit
yueOHuk : MTHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekcr : anextpoHHbIA. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 02.04.2025). — Pexxum nocrtyma: 1o
TIOJTITHICKE.

3. TapacoB, O. M. ®usuka : ydebnoe mocodue / O. M. TapacoB. — Mocksa : ®OPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanbroe obpazoBanue). - ISBN 978-5-91134-777-2. -
Texkcr : osnekrponnsii. - URL: https://znanium.ru/catalog/product/1012153 (mata oOpamieHus:
02.04.2025). — Pexxum gocTtyma: 1o MOIMUCKE.

4. PonuonoB, B.H. ®usuka: yuyeOHoe mocoOue I CpeaHero mnpodeccHOHaIBLHOrO
obpazoBanmus / B. H. Poqnonos. — 2-e u3z., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. —
265 c¢. — (ITpodeccuonanbHoe odpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 2MEKTPOHHBIH //
O6pazoBarenpHas miatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata obpamenus:
02.04.2025).

5. Iunckuii, A. A. ®usuka : yueobnuk / A.A. IMunckuii, I'.1O. I'pakoBckuii ; mox o6mi. pen. FO0.1.
Huxa, H.C. IlypsimeBoi. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee mpodeccuonansHoe obOpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr : 37IEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1712397 (mara o6pamenus: 02.04.2025). — Pexxum gocryma:
IO TIOJTITHCKE.

HNuTepHeT-pecypces:
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1. T'ocynapcTtBenHas oOpazoBatenbHast miaardopma «Poccuiickas 1eKTpoHHas IIKOJIAy | OQHUIIMATbHbIHI
caunt. — URL : https://resh.edu.ru/ (nmata o6pamenns 02.04.2025). — TekcT : 371€eKTPOHHBII.

2. OtkpsiThiil KOJUTeK. @u3uka : caidT. - URL : http://www.physics.ru (mata obpamenus 02.04.2025).
— TeKCT : AIEeKTPOHHBIM.

3. ®usuka s Beex. 3amaun no ¢usuke ¢ pemenusmu : cailt. — URL : http://fizzzika.narod.ru (nata
obpamenus 02.04.2025). — TekcT : 2IEKTPOHHBIN.

4. KBaHT:  Hay4YyHO-IONYJSIPHBIA  (PU3UKO-MAaTEMATUYECKUNA  KypHAI caur. — URL
http://kvant.mccme.ru (1ara oopamenus 02.04.2025). — TekcT : 3IEKTPOHHBIM.

5. Monexymsipaas ¢pusuka : caidt. — URL :  http://marklv.narod.ru/mkt/ (mara o6pamenus 02.04.2025).
— TeKCT : AIEeKTPOHHBIN.

6. ®usuka Bokpyr Hac : cailT. - URL : http://physics03.narod.ru (mata obpamenus 02.04.2025). — Tekct
: DJIEKTPOHHBIM.

7. ®usuka.py: CalT Il ydammxcs W npenojaBarenedt ¢usuku : cadT. - URL : http://www.fizika.ru
(mara obpamenus 02.04.2025). — TekcT : 3IEKTPOHHBIMN.

8. Snepnas ¢usuka B Uutepuere : caifr. - URL : http:/nuclphys.sinp.msu.ru (mara oOpariieHus
02.04.2025). — Tekcr : 3JIEeKTPOHHBII.

5 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM
JUCHUIIJINHBI

KOHTpOJH) M OLICHKA PE3YyJIbTAaTOB OCBOCHHA AV CHUILIMHBI OCYIICCTBIIAACTCA MPEIIO0AaBaTcICM B

IIPOLIECCE TEKYLIETO KOHTPOJISA U IIPOMEKYTOUHON aTTECTALIUH.
5.1 Texkymuii KOHTPOJIb

Kontpommpyemsie HanmenoBanue
Kontponupyemsie
No| Pasienbl (Tembl) pesybratsi (OK 1 TIK, TIP, OIIEHOYHOTO Kpurepun
y4eOHOU JIP, MP) cpencTBa OIICHKH
JIACTIUTLTUHBI
1 Paznen 1. dusuxka u | OK 01 I1P61, Ilpyl, IIpyl3, | Tect CM. HUXKE
METO/JbI HAYYHOI'0 JIP 25
MO3HAHUS
2 | Pa3gen 2 Mexanuka | OK 01, OK 02, OK 03, OK [ pakTrueckoe CM. HIKE
Tema 2.1 06, 3aHSTUE
Kunemaruka [1P61, I1P62, TIP63, I1P64, | (mpakTuyeckoe
[1P6S, TIPGY, I1Pyl, IIPy2, | 3ananwue)
ITpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32, | JlaboparopHas
MP21, MP23, MP46, JIP14, | padora
JIP13, JIP12
3 | Tema 2.2 lunamuka | OK 01, OK 02, OK 03, OK [pakTrueckoe Cwm. HUXKE
06 3aHSTHE
[1P61, I1P62, TIP63, I1P64, | (mpakTuyeckoe
[1P65, TIPGY, ITPyl, IIPy2, | 3anaxwe)
ITpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12
4 | Tema 2.3 3aKoHBI OK 01, OK 02, OK 03, OK I pakTryeckoe CM. HIDKE
COXpaHEHMs B 06,0K 07 3aHsATIE
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I1P61, I1P62, I1P63, I1P64,
I1P65, I1P68, I1P69, IIPyl,
[1Py2, Ilpy3, Ilpy4, IIPyS5,
ITPy11, JIP25, MP4, MP6,
MP 10, MP9, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

(mpakTideckoe
3a7IaH¥E)

JlaGoparopHast
pabora

Tema 2.4 CtaTuka u
THPOCTATHKA

OK 01, OK 02, OK 03, OK
06,0K 07

[1P61, I1P62, ITP63, IIP64,
I1P65, I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, TIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

Tecr

CMm. HIKE

Pa3zgen 3
MouuekyasipHas
buzuka u
TePMOJAMHAMMKA

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
Teopuu

OK 01, OK 02, OK 03, OK
06

I1P61, T1PG2, ITP63, I1P64,
I1P65, I1P66, II1PGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, IIPyS,
[TPyl11, ITPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

Tect

KontpornbHas
pabora

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHKE)

JlabopatopHast
pabora

CM. HIXe
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Tema 3.2 OcHOBBI
TEPMOAUHAMHUKH.
TenjoBble
MAaIIMHBI.

OK 01, OK 02, OK 03, OK
06

[1P61, T1P62, ITP63, I1P64,
I1P65, TIPG6, IIPG9, I1Pyl,
[1Py2, Ilpy3, Ilpy4, IIPyS5,
ITPy11, ITPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

Tecr

Ipaktigeckoe
3aHATHIC
(mpaxTigeckoe
3a/IaH¥E)

CMm. HIKE

Tema 3.3
ArperatHbie
COCTOSIHUS
BenlecTta. Ma3oBble
nepexoabl

OK 01, OK 02, OK 03, OK
06

[1P61, T1P62, ITP63, I1P64,
I1P65, ITP66, IIPGY, IIPyl
[1Py2, Ilpy3, IIpy4, IIPyS
ITPy11, ITPy13, JIP25, MP4
MP6, MP13, MP17, MPI18
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12

Ipaktigeckoe
3aHATHIC
(mpaxTigeckoe
3a7IaHKE)

JlaGoparopHast
pabora

CMm. HIKE

Paznen 4
DJIeKTPOANHAMMKA

Tema 4.1
DJIeKTPOCTATUKA

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

I1P61, TTPG2, ITP63, I1P64,
I1P65, 11P66, IIPGS8, I1PGY,
[1Pyl, IIPy2, Ilpy3, Ilpy4,
ITPyS, IIPyl0, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHKE)

CMm. HIKE

10

Tema 4.2
ITocToAHHBINH
JIEKTPUYECKU I
TOK.

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

[1P61, I1P62, ITPG3, I1P64,
ITP6S, I1PG6, IIP68, I1PGY,
[TIPyl, IIPy2, IIpy3, Ilpy4,
ITPy5, TIIPylO, I1Pyl11,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[IpakTigeckoe
3aHsATHE
(TpaxTHIgecKoe
3a/IaHKE)

JlabopartopHast
pabora

CMm. HIKE

11

Tema 4.3
JJIeKTPUYECKHUI TOK
B Pa3JIHYHbIX
cpenax

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

[1P61, T1PG2, ITP63, I1P64,
I1P65, TIPG6, IIP6S, I1PGY,
ITPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, TIIPylO, ITPy11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,

Tecr

JlabopartopHast
pabora

CM. HIXKE
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MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

12

Tema 4.4
MarnuTtHoe moJjie

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

I1P61, T1P62, ITP63, I1P64,
I1P6S, I1PG6, IIP68, IIPGY,

[TPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, IIPylO, ITPy11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

I IpakTrdeckoe
3aHATHIC
(TpaxTHYeckoe
3aJ1aHNEC)

CM. HHIXKe

13

Tema 4.5
JIeKTPOMAarHUTHAast
HHYKIUS

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

I1P65, 11PG6, IIPGS, I1PG9,
[1Pyl, IIPy2, IIpy3, Ilpy4,
[1Py5, IIPylO, [1Pyl11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHKE)

CMm. HIKE

14

Pazgea 5
Koaeoanus u
BOJIHBI

Tema 5.1
Mexannueckue
KOJI€0aHUA U BOJHBI

MP8,MP9,MP10,MP21,MP17
MP13 JIP 26,JIP 14,JIP 23,
JIP 13 TIPG1; IIPG2; IIPG3
I1P69;I1Py1; IIPy2; IIPy3
[1PyS; [TPy12
MP8,MP9,MP10,MP21,MP17
MP13

JIP 26,JIP 14,JIP 23,

JIP 13

[1P61; I1P62; I1P63;
[1P6Y;I1Py1; TIPy2; IIPy3;
I1Py5; TPy 12;

Tecr

Kontpomnehas
pabora

IpakTigeckoe
3aHATHE
(TMpakTHyeckoe
3a7IaHVIE)

JlaGoparopHast
pabora

CMm. HIKE

15

Tema 5.2
DJIeKTPOMATHUTHBbIE
KOJe0aHU U BOJHBI

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

[1P61, T1P62, ITP63, I1P64,
I1P65, TIPG6, IIP6S, I1PGY,
ITPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, TIIPylO, ITPy11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,

IpakTigeckoe
3aHATHE
(mpakTideckoe
3a7IaHVE)

Tecr

CM. HIXKE
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MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

16

Tema 5.3
Onrtuka

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

[1P61, T1P62, ITP63, I1P64,
I1P65, 1IPG6, IIP6S, I1PGY,
[TPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, IIPylO, ITPy11,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

KonrpomnpHas
pabora

CMm. HIKE

17

Pa3nen 6. OcHoBBI
CIelHAJILHOM
TeOpUH
OTHOCHTEJIbHOCTH.

Tema 6.1

OcHOBBI
crenuaJbLHOMI
TeopuM
OTHOCHTEJIHLHOCTH.

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

[TPyl, [IPy2, Ilpy3, Ilpy4,
I1PyS, [IIPyl0, [IPyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

CMm. HIKE

18

Pazgea 7
KBanrToBas
(pusuxa

Tema 7.1
Kopnyckyasipao-

BOJIHOBOM yaJIM3M.

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

[1P61, I1P62, ITPG3, I1P64,
ITP6S5, I1PG6, IIP68, IIPGY,
ITIPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, TIIPylO, I1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[IpakTideckoe
3aHsATHE
(mpaxTgeckoe
3a/IaHKE)

CMm. HIKE

19

Tema 7.2
Crtpoenue atoma

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

[1P61, T1P62, ITP63, I1P64,
I1P65, TIPG6, IIP6S, I1PGY,

[TPyl, IIPy2, Ilpy3, Ilpy4,
ITPy5, TIIPylO, I1Pyl11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,

Tecr

Ipaktigeckoe
3aHATHE
(mpakTideckoe
3a7IaHVIE)

CM. HIXKE
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MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

20 | Tema 7.3 OK 01, OK 02, OK 03, OK Tecr Cwm. HEXKE
ATOMHOE SIAPO 06, OK 07
ITP61, ITP62, T1P63, I1P64, [pakrigeckoe
I1P6S, ITIP66, IIPG8, IIPGY| 3amsrue
ITPyl, IIPy2, Ilpy3, Ilpy4| (mpaxmiueckoe
ITPy5, TIIPyl0, [TPy11] 3ananwue)
[Py13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19
MP20, JIP5, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
21 | Pa3nmea 8. OK 01, OK 02, OK 03, OK Tecr CM. HUKe
J1eMeHTbI 06, OK 07
aCTPOHOMHUU U [1P63, I1Py6, [TPy8,MP 10
acTpopu3NKH.

Tema 8.1 Di1eMeHTBI
ACTPOHOMHUH H
acrpodusuku.

Kpurepun onieHKH NPaKTHYECKOI0 3aJaHUA:

«5» (OTIMYHO): BBICTABIISIETCS CTYJEHTY, €CIIM pacdeTHas W rpauyeckas YacTH BBIIIOJHEHBI B
MIOJTHOM 00beMe, perieHrne 0popMIIEHO C COONIO/IEHUEM YCTaHOBJIEHHBIX NMPaBHJI; CTYJIEHT CBOOOJHO
BJIa/IEET TEOPETUUECKUM MaTepHUaIoM, O€301INO0YHO IPUMEHSIET €ro IPU PELLIEHUH 3aay.

«4» (XOpoIIo): BBICTABISAETCS CTYJICHTY, €CIU TMpPU BBIIOJHEHUU 33JaHMs JIOMYIIEHBI
HE3HAYUTeNIbHbIe OUIMOKH, perieHne o(OpMIIEHO C COOJIIOJIEHHEM YCTAaHOBJICHHBIX MPaBUJI; CTYJIEHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHajioM, 0€30IHO0YHO MPUMEHSET ero MpH PEeLIeHUH 3a/1ay;

«3» (yIOBJIETBOPUTEIBHO): BBICTABISACTCA CTYAEHTY, €CIM 3aJaHHE BBIIOJIHEHO C «TIPyOBIMU»
ommOKamu, perieHre opopmiieHo 0e3 coO0IeHHs YCTaHOBJIEHHBIX MPaBUI ;

«2» (HEYyIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €ClIi paboTa HE BBHINIOJIHEHA.

Kpurepun oueHku 1a00paTOpHOro 3aHATHS:

«5» (OTJIIMYHO): BBIMOJHEHBI BCE 3a/laHUs JIAOOPAaTOpHOU pabOThI, CTYJEHT YeTKO U 0e3 OmuOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XopolI0): BBIIOJIHEHbI BCe 3a/JaHUs J1aOOpaTOpHOH pabOTHI; CTYAEHT OTBETUJ Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YyZOBJIETBOPUTEIHHO): BBIIOJHEHBI BCE 3a/aHUsl JTAOOPAaTOpPHOM paboOTHl ¢ 3aMEYaHUSIMH;
CTYZE€HT OTBETHJI Ha BCE KOHTPOJIbHBIE BONPOCHI € 3aMEYaHHUSIMU.

«2» (He 3a4TEHO): CTYJEHT HE BBIIOJIHMI WJIM BBIMIOJIHUI HENPaBWIBLHO 3a/laHUs J1abopaToOpHOU
paloThI; CTYAEHT OTBETWJI Ha KOHTPOJIbHBIE BONPOCH! C OIIMOKAMHM WJIM HE OTBETHJI HAa KOHTPOJbHBIE
BOIIPOCHI.

Kpurtepnu oneHKu TecTHPOBaHUS:

3a mpaBUIILHO BBIITOJHEHHOE JICHCTBUE, 3a/JaHIE BBICTABIISIETCS MTOJIOKUTENbHAsS OLleHKa — | Gast.

3a HENpaBUJIBHO BBHINOJIHEHHOE NEHCTBUE, 33JaHUE BBICTABIISIETCS OTpHIATENbHas oleHka — 0
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0aJlIoB.
J11s1 OLleHKH 00pa30BaTeIbHBIX AOCTHKCHHI 00yUarOIIUXCsl IPUMEHSICTCS YHUBEPCaIbHas KA.

[IpoueHT pe3yabTaTUBHOCTH (TIPaBUIIbHBIX KauecTBeHHas OLICHKA YPOBHs IOAIOTOBKHU
OTBETOB) Oas (OTMETKa) BepOaIbHBINA aHAIOT
90 +100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJAOBJIETBOPUTEIHHO

Kpurepun ouieHKH KOHTPOJIbHOM PadoThbI:

«5» (OTAMYHO): 3aCIy)XMBAa€T CTYACHT, OOHApPY>KUBIIMKA BCECTOPOHHEE, CHUCTEMAaTHYECKOE W
riy0oKoe 3HaHuEe Y4yeOHO-NPOrpaMMHOIO MaTepuaja, YMEHHE CBOOOJHO BBIIOJHATh 3a/aHUs,
IIPEyCMOTPEHHBIE IPOTPAMMOH.

«4» (XOpolIO): BBICTABISIETCS CTyJIEHTaM, [MOKa3aBUIMM CHUCTEMAaTUYEeCKHH XapakTep 3HaHUH 10
TEME U CIHOCOOHBIM K HMX CaMOCTOSATEIBHOMY TIIONOJHEHHI0O W OOHOBICHHMIO B XOJ€ JallbHEHIIEH
y4eOHOI paboThl M NPOoQPecCHOHANBHON AEATENbHOCTH, JONYCTUBIIMM HE3HAYUTENIbHbIE OUIMOKU MPH
BBITIOJIHCHUH Pa0OTHI.

«3» (YIOBIETBOPUTENIBHO): BBICTABISIETCS CTYIEHTaM, JOIMYCTHBILUM ITOTPEUIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCH! U MPU BHIIOJHEHUH MPAKTUYECKOW YaCTH, HO OOJIaJaloIMM HEOOXOAUMBIMU
3HAHUSAMH Ul UX YCTPAHEHUs IO PYKOBOACTBOM IIPENOAABATES.

«2» (He 3a4TeHO): BBICTABIACTCS CTYACHTY, OOHApyKMBIIEMY IpOOEibl B 3HAHUSX OCHOBHOTO
y4eOHO-NPOrpaMMHOI0  MaTepuana, JOMyCTUBIIEMY [PUHLIMIINAIbHBIE OMIMOKA B BBINOJIHEHUU
IIPEAYCMOTPEHHBIX ITPOrpaMMON 3aJaHuM.

5.2 Ilpome:kyTouHasi aTTeCcTANMS

IIpomexxyTounass arrectanus OOYyYalOIIMXCS OCYILIECTBISIETCS IO 3aBEPIICHUM H3Y4EHUS
yuebHoro npeamMeTa «Du3nka» U Mo3BoJIsIeT ONPEACTUTh KaYeCTBO U YPOBEHb €€ OCBOEHHUS.

®dopma MPOMEKYTOUHOM aTTecTallu 1o npeaMery «Pusnka» — auddepeHIMpOBaHHBIN 3a4eT U
JK3aMEH.

OueHo4HbIE CPeCTBA

Pe3yabTaTsl 00yyeHus "
AJIsl IPOMEKYTOUHOM aTTeCTAMH

JAuddepeHupoBaHHbIN 3a4eT

OK 01, OK 02, OK 03, OK 06, OK 07, Koutpoasnas padora

OK 08, TIK 1.5 TIK 2.1 TIK 2.2 1. 3anumwuTe mMOKa3zaHWS MAaHOMETpPA, ONPEAEIISFOLIErO
JABJICHUE >KUIKOCTH WJIM Ta3a B 3aMKHYTOM OOBbeMe.
OTBeT maiiTe YHCIOM, OTAENsAS NECATUYHYIO IpOOb
3aIATOM.

Mlla
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2. OmpenenuTh 4acoBYI0 MOIIHOCTh THMAPOHAcCOCA, €CIU O
coBepIIaeT padboTy
28, 8 kJIx. BT.
3. Yemy paBHO naBieHue B Ilackansix, coorBercTByromee 1
Oap. ITa.
4. BcTaBbTe NPOITYILIEHHOE CJIOBO:
3akoHn [lackans — OCHOBHOM 3aKOH THAPOCTAaTHKH, COTJIACHO
KOTOpOMY  JaBJI€HHME€ Ha  MOBEPXHOCTh  KHUJIKOCTH,
MIPOU3BEJICHHOE BHEIIHUMH CHJIAMH, MEPEACTCs JKUJIKOCThIO
BO BCEX HAIPABIICHUSAX.
5. BpruucnauTe AaBiIEHHE, OKa3bIBAEMOE T'HAPABINYECKUM
MAacIIoM ¢ MIIOTHOCTBIO 900 KI/M> B TOJHOCTBIO 3AMOIHEHHOM
cocyae BbicoToil 0,7 M. YckopeHHEe CBOOOIHOTO TMaJCHHUS
npuHATH 3a 10 M/c?. I1a.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
I[IK 1.5 IK 2.1 I1IK 2.2

Tecr

1. 3anummre MOCIEN0BAaTENLHOCTD 3JIEKTPOMATHUTHBIX BOJIH
B MOpsIKE BO3pacTaHus HUX 4acToThl. OTBET 3amMILNTE
mdpamu 0e3 JONOTHUTEIBHBIX 3HAKOB U TPOOEIIOB.
PenTreHoBckoe usiyueHue
PannoBosHbI
VYibTpadrosneToBbie BOJIHBI
I'amma BOJIHBI

2. BcraBbTe NpOIYyIIEHHOE CIOBOCOYETAHUE!

- 3TO SIBJICHHE BO3HMKHOBEHMSI TOKA B 3aMKHYTOM
IIPOBOAHMKE IPU M3MEHEHHHM MarHUTHOro mnousid. JlanHoe
ABJIGHUE JIGKUT B OCHOBE pabOThl T'€HEpaTOpOB U
TpaHc(hOpMaTOPOB TOKA.

3. Tlepeeaute B Ila ciemyromue moka3aHus:
100 ar
5 Mna
20 rlla
4. BriGepure npaBUIbHbIE YTBEPKACHUS:

A) C riyOuHOI 1aBieHue KUIKOCTH YBEITHUNBACTCS.

b) InnnekTpuKku-3TO BEIeCTBa, HE MPOBOISIINE
AIIEKTPUYECKUI TOK

B) U3meputh pu3nyeckyro BETUYUHY — 3TO 3HAUUT
HaWTH NOTPEIIHOCTh U3MEPEHUS.

I') [Ipu HarpeBaHuU TPOBOAMMOCThH METAJLIa BO3PACTAET

IIpakTH4yeckoe 3a1aHue

1.0npenennuty 4acoByr0 MOINHOCTh IpoKaTHOro craHa-500,
ecnu Bec 3arotoBku 1000 Kr, a CKOpOCTh MPOKATKH 5 M/C.
OnpenenuTh TakKe COBEpIIaeMyIo padoTy.
2. OnexkTponoe3s Ha  METaUIyprU4ecKOM  3aBOJIE,
JIBUTasiCh MOJ YyKJIOH, mpomen 3a 20 ¢ myTs 340 M u pa3Bui
ckopocth 19 M/c. C KakMM YCKOpEHHEM JBUTAJICS IMOE3[ U
KaKo# ObljIa CKOPOCTh B Havase yKJIOHA?
3. Kakoe naBnenne  pabouell cMecu YCTaHOBWIOCH B
IWIMHIpAX JBUTATeNsl BHYTPEHHETO CrOpaHMs, €ClM K KOHILY
TaKTa CKaTusl Temreparypa nosbicunack ¢ 47° 1o 367°C, a o6bem
ymensimics ¢ 1,8 go 0,3 n? IlepBoHayanbHOE naBieHUE ObLIO
100 kITa.
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4. KakoBa IIIOTHOCTh KHCJIOpOJa mpu Temneparype 27° u
HOpPMAaJIbHOM aTMOC(EpHOM AaBJICHUU?

5. Onpenenuts 4acoBYK MOIIHOCTh THApOHAcOca €Ciu
ero macca 1000 kr, a ckopocth 5 M/c. OnpeaenuTh TaKxke
COBEPILIAEMYIO padoTy.

6. lMunpounnuuap, 1BUrasich BO3BPATHO- MOCTYMATEIbHO
CO CKOpPOCTBIO 2 M/C, OCTAaHOBWJICS 4epe3 8 CEeKyH] Mocie
Havaja TopMokeHus. OrmpeneianuTb YCKOPEHHE U IyTh,
IIPOVICHHBI MEXaHU3MOM IIPU TOPMOKECHHH.

Kpurepun ouenku nuddepeHuupoBaHHOro 3a4eTa U IK3aMeHa

- «OTIMYHO» - TEOPETUYECKOE COJEp’KaHHE Kypca OCBOCHO MNOJIHOCTHIO, 6e3 MpoOeos,
yMeHHs COPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE MPOrpaMMoi yueOHbIE 3aJaHUSI BBIIIOJIHEHBI, KAYeCTBO
WX BBITIOJIHEHUS OIEHEHO BBICOKO.

- «XOopolIo» - TEOPEeTHYECKOe COAEpKaHHE Kypca OCBOEHO IOJIHOCTHIO, 0e3 MpoOenoB,
HEKOTOpBbIC YMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE IMPEAYCMOTPEHHBIC MPOTPAMMON ydeOHBIE
3aJlaHus BHIMOJIHEHBI, HEKOTOPbIE BU/IbI 331aHUN BHITIOJIHEHBI C OIIHOKAMH.

- «Y IOBIIETBOPUTEIILHO» - TEOPETUUYECKOE COJEpKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOesbl He HOCAT CYIIECTBEHHOT'O XapakTepa, HE0oOXoIuWMble yMeHHs paboThl C OCBOECHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMO OO0yUYCHHS
y4eOHBIX 33JaHUI BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOIHEHHBIX 3a/IaHUI COJepKAT OIIHMOKH.

- «HeynoBiIeTBOPUTENBHO» - TEOPETHYECKOE COJACpXKAHWE Kypca HE  OCBOECHO,
HeoOXoauMbIe yMeHHsS He Cc(OpMHpOBaHBI, BBHIMOJTHEHHbIE Y4YeOHbIE 3aJaHUS COJAEpXKAT TpyObIe
OIITMOKH.
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[Ipn mpoBeneHUU TEOPETUUYECKHX U MPAKTUYECKUX/TA00PATOPHBIX 3aHATUN HCIOIb3YIOTCS

IMPUJIOXEHHUE 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

CJICAYIOUC MEAArOrut4CCKueC TCXHOJIOT UM

Ne Hasganue Hens IInanupyemslii Onucanue nopsiika
n/ o0Opa3oBarebHON WCIIOJIb30BAHUS pe3yabTaT HCIIO0JIb30BaHUs
0| TEXHOJIOTHH (C 00pa3oBaTelIbHON HCIIOJIb30BaHUS (anmropuT™ NpUMEHEHHUS)
yKa3aHHUEM aBTOpPa) TEXHOJIOTHH o0Opa3oBaTesIbHOI TEXHOJIOTHH B
TEXHOJIOTUH MPAaKTUYECKOU
npodecCuoHaIbHOM
JESITEJIbHOCTH
1 Texnonorus Pa3Butue mpiciiute | Bo3aMOXXKHOCTB ITpuém «Mucepr»
KPUTUYECKOTO JIbHBIX HaBBIKOB y4 | JIMYHOCTHOTO pocTta | [Ipuem ocymecrsisercs B
MBIILICHUS ammxcs, HeoOXoau | o0yyaromerocs, HECKOJIbKO 3TaIlOB.
MBIX HE TOJIBKO B | pa3BUTHS ero|l oram: IIpennaraercs
yuebe, HO U B | MHAUBHUIYaIbHOCTH | CUCTEMA MapKHPOBKHU
OOBIYHOM JKU3HH | ; IMOBEIIICHHE | TCKCTA, YTOOBI
(ymeHue s pexTuBHOCTH MoApa3aeIuTh
MPUHUMATh BOCIIPUSTHUSA 3aKJIIOYEHHYI0O B  HEM
B3BELICHHBIC uH(pOopMaLnu; uH(pOpPMALIHIO
perieHus, MOBBILICHHE CIIEIyIOIIMM 00pa3zoM:
3aHATUETH c | uHTEepeca, Kak k| V «TaJIOuKOI»
uH(popMalue, N3y4aeMoMy MIOMEYAeTCsl TO, YTO YXKe
aHaJIU3UPOBAThH Marepuaiy, Tak U K | U3BECTHO YYalIUMCH;
pa3nyHbIe caMoMy TMpolieccy - 3HaKOM  «MHHYC»
CTOPOHBI  SIBICHUH | OOy4YeHHs; yMEHHE | TOMeYaeTcsi  TO,  4TO
Ip.), T. €. pa3BUTHE | KpUTUYECKU MPOTUBOPEUYUT 170'¢
CHOCOOHOCTH K | MBICTIUTB. MPEICTABICHUIO;
caM000pa30BaHHUIO. +  3HAaKOM  «IUTIOCH
[IOMEYaeTcst  TO,  4TO
ABIIETCS TUTSt HUX
UHTEPECHBIM u
HEOXKHTaHHBIM;
?  «BOIPOCHUTENIbHBIN
3HAaK»  CTaBUTCS, €CJH

YTO-TO HESCHO, BO3HHKIIO
KeJlaHue y3HaTh OoJIbLIe.

II oTam: uuTas TEKCT,
yyanecs IOMEYAOT
COOTBETCTBYIOLIUM
3HAYKOM Ha MTOJISIX
OTHENbHEIE a03ambl U
MPEJI0KECHUS.

III  oram: Yyammmcs
npejaraeTcs
CHCTEMATU3UPOBATH
nHpopmaruto,
PacIoI0XUB ee B

COOTBETCTBHH CO CBOMMMU
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IIOMCTKaAaMH B
CJICTYIOIIYIO TAOIHILY:
4>tam:

ITocaenoBaTenbHOE
obcyxeHue KaKI0U
rpadbl TAOIHITBI.

[Tpuem CIOCOOCTBYET
Pa3BUTHIO
AHATUTUIECKOTO
MBIIUICHUS npu
U3YYCHHUH HOBOTO
Mmarepuala, SIBIISICTCSI

CPEICTBOM OTCJICKUBAHHUS
MOHMMAaHUS MaTepuaa)
IIpuém «Knacrep»
Ot0 cnocob rpaduyeckoit
OpraHu3alil MaTepuaa,

MO3BOJIAIOIIMN  CHEaTh
HarJIs IHBIMU TE
MBICIIUTEJIbHBIE
IIPOLIECCHI, KOTOpBIE
IIPOUCXOJAT pu
IOTPY’)KEHUU B Ty WM
uHyro temy. Kiacrep
ABJISIETCS OTpaKEHUEM
HEJIMHENHOMN bopmbl
MBIIUICHHUS.
IlocnenoBarenbHOCTH
IEUCTBUH:

1. IlocepennHe umcTOrO
aucTa (KJIacCHOM JOCKH)
HanucaTth KIIFOUEBOE
CJIOBO WJIM TPEAJIOKEHUE,
KOTOpOE SABJIAETCS
«CepALEM» UJIEN, TEMBI.

2. BoOkpyr «HakumaTe»
CJIOBa WJIH IPEIJIOKEHUS,
BbIpaXKaroIiue ujeu,
(baxThl, o0pa3bl,
MOAXOSAIINE JIUISl TaHHOM
TEMBI. (Monenu
YCTPOMCTB U MPUOOPOB)

[Tpobnemuoe [TpuBneub CaMocCTOsITENTbHBIN YacTHYHO-TTOMCKOBBIN
oOyueHue CTYJIEHTOB K|(Wmm ¢ TIOMOIIbIO MeTO/ 00y4eHUs:
(T.A.Nnbuna) AKTHUBHOM YUUTEIS)  aHaIU3 | co3laHue  MpoOJIeMHON
1. poOJIEeMHOE | MBICITUTENBHOM pOOJIEMHBIX CUTyalluu pu
U3JI0KEHUE; NESITEeNbHOCTH, K | CUTyallMi, M UX | OObSACHEHUH HOBOT'O
2. 4aCTUYHO — | peLLIEHUIO  PA3HOIO | PEILICHUS Marepuana (BoOTIpOCH!,
IIOUCKOBAst pona 3ajiay, | HOCPEICTBOM 3ajjava,

NesITeIbHOCTD; KOTOpbIE BBIJIBUKCHUS HKCIEPUMEHTAIBHOE

3. camocToATeNbHAas | HEMOCPEICTBEHHO | MIPEJIOKEHUIH, 3aJjaHue npu
UCCIIC/IOBATEIbCKasT | CBSI3aHBI C | runores, UX | 3aKperyieHud  y4eOHOro
JIESTEITLHOCTD. COJIEpKaHUEM 000CHOBaHUS U | MaTepuasa)
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y4eOHOro

J0Ka3arcCibCTBa, a

KOJJICKTUBHOC

MmarepHaa. TaKXKe  IpoBepKa | 00CYkIEeHUE BO3MOXKHBIX
NPaBUIBHOCTH MOJIXO/M0B K  PELICHHIO
peLeHus. npoOJeMHON  cUTyaluu
(Ypok cucremaTuzauuu H

000011ICHHS 3HAHUH ).

Mertoa npobieMHOTro
U3JI0KEHUS

BBIJIBUTAIOTCS  THUIIOTE3bI
110 TeMe, OTBeprasi OJHU U
apryMeHTUpys BBIOOP
JIpyTuX,  BbICTpauBaHUE
JIOTUKH pacCyKJIeHUN,
aHaJIM3  TOCTaBJICHHBIX
npoOem (u3ydeHue
HOBOH TEMBbI, IOCTAaHOBKA

TEMBI U 1IeJIEH YPOKa)

KontekctHoe Obecneuenue YMmenue Ketic — meTon
oOyudeHue JIMYHOCTHOI'O aHaJIU3UPOBAThH (He3aBepIIECHHBIH METON)
(A.A.BepOurikuii) BKJTFOUCHUS po0JIeMbl, UCKATh | CTyJEHTaM Oyzner
CTyZCHTA B a/IeKBaTHBIC NpeUIO’KeHa JIUIIb YacTh
y4eOHYI0 CIoCOOBI UX uH(popMaluu, BCIO
JeSITeTLHOCTD peleHus, OCTaJIbHYI0 HMH(OPMAIHIO
MIO3HAHUE - CTYICHTBI MOTYT
CJIOKHYIO, MOYEpPNHYTh  JUOO U3
MHOT'OT'pPaHHYO JMYHOTO OMbITa, JU00 U3
CTPYKTYpY CBOEH JIPyTUX HCTOYHHUKOB
Oynyiei uHpopmauuu —  I-net,
npoeCCHOHATILHOM | CIpaBOYHAS  JIUTEpaTypa,
JeSITebHOCTH KYpHAJIbl, CIELUAINCTHI,

oOamaromye OIBITOM B

pelieHnn JTAHHBIX
npodaemMm u T.I. (TIpH
MPOBEJICHUU

71a00paTOPHBIX pabor,

peleHre KayeCTBEHHBIX U

pacueTHBIX 3aja4)
[enosas urpa

3TO METOJ TPYHIIOBOTO

0o0y4eHHs  COBMECTHOM

JeSITEIbHOCTH B IpOLIecce

pelieHus oOIUX 3a/ad B

YCIOBHAX  MAaKCHMAJIbHO
BO3MOXHOT'O

MPUOTKEHUS K
peansbHBIM  MPOOJIEMHBIM
CUTYyaIUsM (pu
3aKpEIUICHUH H3Y4YEHHOTO
Mmarepuana,

CHCTeMaTH3allul 3HAHMIA,
MPAKTUYECKHE 3aHATHSA).
Konrekcruoie 3amaun
(IpaKTUKO-
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OPUEHTHUPOBAHHEIE)
3a/a4d, BCTpEYAlOTCAd B
TOM WM WHOM pPEalbHOU
cutyauu. HX KOHTEKCT

o0ecrieuynBaeT  yCIOBHS
JUIsl  TpPUMEHEHUS U
pa3BUTUS 3HAHUU IIpU
peIIeHIN po0Jem,
BO3HUKAIOIIUX B
peanbHOM KU3HU
(mpakTUYyeCcKue 3aHATHS,
nabopaTopHble  pabOTHI,
3Tall 3aKPEIJIEHUs 3HAHUI
Ha YpOKe).
Mo3rosoi wrypm
Uzyuenue HOBOTO
MaTepuaia
3nopoBbecOeperatomn | OdecrnieueHne CoOmoienne KonTposb ocBelieHus: Bo
ast TEXHOJIOTUSI CaHUTapHO- ONTUMAJILHOTO BpEMs 3aHATUS
(H.K.CmupnoB) TUTHEHUYECKOTO BO3/IYIIIHO- Junamuueckas naysa
COCTOSIHUS TEIUIOBOTo pexuma | PU3KyJIbTMUHYTKA B
y4eOHOTO B ayJIUTOPUHU. cepenune 3ausaTus (1-2
MIOMELLEHUS [To3uTnBHAs MUH).
(ocBemienue, MICUXOJIOTHYecKast
IIPOBETPUBAHUE, aTtMocpepa.
TEeMIIEpaTypHbIN IHopgnepxanue
PEXKUM) paboTocrnocoOHOCT
OMOILMOHAIbHAS Y Ha 3aHSITHH.
paspsiika
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