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Pabouas mporpamma y4eOHOW nucrumianabl «®Pusnka» paspaboTaHa Ha OCHOBE TpeOOBaHUM
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2012 roma Ne413 Ha oCHOBE MOJOKEHUM (efepalbHOH OCHOBHOM 00111€00pa30BaTeIbHON MPOTPaAMMBI
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
O®enepannu ot 18.05.2023 roma Ne 371, Ha ocHOBe TpeOoBaHuii DenepasbHOrO TOCYIAPCTBEHHOTO
00pa30BaTeNpHOTO CTaHAAPTA MO CHEIUAIBHOCTH cpeaHero npodeccuonanibHoro oopasosanus 09.02.07.
NudopmaniionHple CUCTEMbl M MNPOTPAaMMHUPOBAHUE YTBEPXKACHHOTO NpHUKa3oM MuHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoii @eneparun ot «09»aexadps 2016 Ne 1547,
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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON TuCHMIUTMHBI «DU3MKa» SBISETCS YaCTHIO MPOTPAMMBI HOATOTOBKH
ClenuanucToB cpegHero 3BeHa 1o crenuanbHocTH  09.02.07.MH(opManonHble  CHCTEMBI U
nporpammupoBanue Pabouas nporpamma coctasieHa Juist 04HOH (GopMbl 00ydeHHUS.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIIENUAJMCTOB CPeIHEero 3BeHa
VYueOnass mgucruruiiHa — «Du3WMKa» OTHOCUTCS K 00IIeoOpa3oBaTEIbHOMY [HKIY TPOrPaMMBbI
MMOATOTOBKH CTICIIHAIIMCTOB CPETHEr0 3BeHa M OTHOCUTCA K npeameTHoi obmactu @I'OC cpeanero obiiero
oOpa3oBaHusi «ECTECTBEHHBIC HAYKW.
YpoBeHb oOcBOeHHsS Yy4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpemnero ooOmero
00pa3oBaHUs YIIyOJICHHBIN.
OcBoeHMe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOUINX LEIei:
e (GopMHUpOBaHHE HWHTEpECa W CTPEMJICHHSI OOYYAIOIIMXCS K HAYYHOMY HW3YYCHHUIO TPHPOJIEI,
pPa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie MO3HaHus U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHUSI K OKPYXKAIOLIUM SIBJICHUSM;
e (opmupoBaHuE HAyYHOTO MHUPOBO33PEHHUS KaK Pe3yJibTaTa W3y4eHUs OCHOB CTPOEHUS MaTepUu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
e (dopMUpOBaHHE YMEHUN OOBSACHATH SBJICHUS C HCIIOJIB30BAHUEM (PU3UYECKUX 3HAHUM U
HAy4YHBIX JI0KA3aTEJIbCTB;
e (dopMUpOBaHHME TPEICTABICHUNA O PONHM (DU3UKU ISl Pa3BUTUS APYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;
PabGouast mporpamma ydeOHON AUCHUIUIMHBI «DU3NKA» HUMEET MEXIUCIUIUIMHAPHYIO CBS3b C
obmeobpaszoBarenbHbIMU yueOHbiMU AucuummuHamu OYI1.03 Matemartuka, OYIL.07 Xumus
Vuebnas mucuurumHa — «@Du3nuKa» SBISIETCS MPEANISCTBYIOUIUM JUISI M3YUCHUS CIIETYHOIINX
auctuiuine 1 moaynei: OI1.04 OcHoBel anroputMusanuu u nporpammuposanus, OIl.11 KomnbsroTepHbie
cetH, OI1.12 MenemxkmMeHT B TpoecCHOHATIEHOM ACSITEIbHOCTH



2 INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUS YYEFHOU JUCHUILIAHBI

OcBoenne COACPpIKaHUA yqe6H0171 JAUCHHUITIIMHBI «Dusuka» odecreunBaeT JOCTHXXCHHUEC O6y‘laI-OI_HI/IMI/ICH CICAYIOIUX PE3YyJbTaTOB:

OO0mue u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaThl 00y4eHHSA

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 BsiOupath cnocoObr | JImiHocTHBIC —pesynbTaTel  OCBoeHHs —y4deOHo# mucummiuuel | [TPO1. chopMUPOBAHHOCTH MPEACTABICHHUI O POJIH U
peILICHMS 3ajay | OTP@KAIOT  TOTOBHOCTb M CHOCOGHOCTh  OOYHAIOMNXCH | \jocte (DU3HKH M ACTPOHOMHH B COBPEMEHHOI HAYIHOM

pohecCHOHATEHON JeATeIbHOCTH
OPUMEHUTEIBHO K  Pa3IUYHBIM
KOHTCKCTaM

PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIUPCHUE >KU3HEHHOTO
OTIBITA U OIBITA JEATEIBHOCTH B NPOLECCE Pealn3alii OCHOBHBIX
HaNpaBJIeHUH BOCIUTATEIbHOH JEATEILHOCTH, B TOM YHCJIE B
JacTH:

TPYZOBOT'O BOCIIUTAHUS:

JIP25. ummepec K pasiuuHubiM chepam  npogeccuoHanbHou
OesmenbHOCIU, YMeHUe Co8epulams OCO3HAHHbIL 8b100p OyOyusel
npogheccuu u peanu3o8ul6ams cOOCMEEHHbIE JICUSHEHHbLE NIAHDbL;

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS YYCOHOW JAUCIUILUINHEI
OTpaxaroT:

8.1. OsnageHue YHUBEPCATHHBIMH
MO3HABATEIbHBIMU JICUCTBUSIMU:

a) 6a30BBIC JJOTHICCKUE ACHCTBHS:

MPI. camocmosmenvHo opmyruposams u axmyarusupoeanms
npobremy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueamv cyuwjeCmeeHHulli NPUSHAK UIU OCHOBAHUS
0/ cpasHenusl, Kiaccugurayuu u 0600ujeHus;,

MP3. onpedensms yeau OesmenrbHOCMU, 3a0A8AMb NAPAMEMPLL U
Kpumepuu ux 00CHUNCEHUs;

y4eOHBIMU

MP4.  eviagnamv  3aKOHOMEPHOCMU U NPOMUGOpEHUs 8
paccmampusaemvlx a6j1eHUsIX;
MP5. enocumb KOppekmugvl 6 O0esmenbHOCMb, OYEeHUBAMb
coomeemcmeue  pe3yibmMamos — yeusiM, — OYeHusamv  pucku
nocneocmeutl 0esmenbHoCmu,
MP6. passueamv  KpeamusHoe MblUIeHUE NPU  peueHuu

JHCUSHEHHBIX NPOOIeM;

0) 6a30BbBIE UCCIIEIOBATEIBCKUE ACHCTBHS:

MP7. 61a0emv  HaGuIKAMU  Y4eOHO-UCCIe008AMENbCKOU U
NPOEKMHOU 0esTMenbHOCMU, HABLIKAMU PA3PeUeHUs npodaem,
MPI2. BbLABIAMD NPUYUHHO-CIEOCMGEHHbLE C8A3U u

KapTHUHE MHUpPa, O CUCTEMOOOpa3ytoliel pojau GU3NKHU B
pa3BUTHUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMM, O BKIAJE POCCUMCKHUX H
3apyOeXKHBIX y4YEHBIX-(DU3UKOB B pa3BUTHUE HAYKHU;
MOHMMaHWEe (HU3MYECKON CYIIHOCTH HaOII0JaeMBbIX
SIBICHUH MHUKpOMHUpPA, MAaKpOMHpa W MeEramupa;
NOHUMAHUE POJM AaCTPOHOMHH B MPAKTHUUECKOU
JeATEIbHOCTH 4YeJIOBeKa M JalbHEHIIeM Hay4yHO-
TEXHUYECKOM  DPa3BUTUM,  POJIU ¢u3ukn B
dbopMupoBaHuM  Kpyrosopa U (QYHKIHMOHAIHHOU
TPAMOTHOCTH YEJIOBEKa MJIsi PEIICHHS MPAKTUYECKUX
3a/1a4;

[TP62. cdopMHUpPOBAaHHOCT, YMEHHMM pacro3HaBAThH
¢usnueckue sBireHus: (IPOIECChl) U OOBACHATh UX HA
OCHOBE W3YYEHHBIX 3aKOHOB: pPaBHOMEPHOE W
PaBHOYCKOpPEHHOE NPSIMOJIMHEHOE JIBIJKEHHUE,
CBOOOJIHOE TAJICHUE TeJl, ABMKEHUE O OKPYKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tel, KojebaTenbHOe
JBIDKCHHUE, pe30HaHC, BOJTHOBOE JIBIDKCHHE,
muddysus, OpOYHOBCKOE  JIBUKEHHE, CTPOCHHE
KUJKOCTEH M TBEPIBIX T, M3MEHEHHWE oObeMa Tel
npu HarpeBaHuu (OXHaXIeHUN ), TEIJIOBOE
paBHOBecHE, HWCTApeHHe, KOHICHCAIWsA, IUIaBJICHUE,
KpUCTAJUIN3aLIUsl, KUTIEHHUE, BIaXKHOCTh BO3/lyXa, CBS3b
CpeaHel KNHETUYECKOW SHEPTUH TEIIOBOTO JIBHXKEHUS
MOJIEKYJ ¢ aOCONIIOTHOW TeMIiepaTypoi, MOBHIIICHHE
JABJIEHUs Ta3a TPH €ro HarpeBaHWU B 3aKPHITOM
cocyJie, CBA3b MEXY MapaMeTpaMu COCTOSIHUS Ta3a B




AKMyanu3uposams 3a0auy, 6vl08Uamy 2unomesy ee peuleHus,
HAaxoo0umsv apeymeHmol ond Jdokasamenbcmea c8oUx
ymeepocoeHutl, 3a0a8ams napamempul U Kpumepuu peuenus,
MPI3. ananusupoéamv noayuenHvle 8 Xode peuleHus 3a0auu
pe3yrbmamsl, KpUmMu4ecku OYeHUusamsv Ux OO0CHOBEPHOCHDb,
NPOSHO3UPOBAMNb U3MEHEHUE 8 HOBbIX YCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKMUYECKYI0 00IACMU HCUZHEOESMENbHOCU,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MPI19. @viosucams Hogble uoeu,
nOOX00bl U peuenus,

MP20. cmasumv  npobaemvl U
AbMEePHAMUBHbBIE PEUeHUs],

npedﬂazamb opucuHalbHbvle

3a0auy,  domyckaioujue

M30IIPOIIeCCax; AJICKTPU3AlMs TeJl, B3aUMOJAEHCTBHE
3apsjioB,  HArpeBaHWe  IPOBOJHMKA C  TOKOM,
B3aMMOJICHICTBUE  MAarHUTOB,  DJIEKTPOMAarHUTHAs
WHAYKIUS, ACWCTBUE MAarHUTHOTO TOJISE Ha TIPOBOJAHUK
C TOKOM M JBIWKYIIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, pSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHUE,
uHTephepeHys, Audpakous U MOJsSpU3aLUs CBETa,

aucriepcus  cBeTa;  (OTOIICKTpUUYECKUN AP (DEKT,
CBETOBOC JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOPOJAA,  €CTECTBEHHAas U

VCKYCCTBEHHAs palMOaKTUBHOCTb;
[IPG5. yMeHue y4uTHIBaTH TPaHULBI HPUMEHEHUs
U3YyYCHHBIX (U3UYECKUX MOJENeH: MaTepuanbHas
TOYKA, MHEpPLHUAJIbHAs CHCTEMa OTCUYETa, WCalbHBIN
ra3; MOJEIM CTPOEHUS Ia30B, KUIAKOCTEH U TBEPABIX
T€JN, TOYEYHBIA DIIEKTPUYECKUH 3apsn, sAnepHas
MOJEJIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTI'O s11pa IIPH
penieHny GU3NUECKUX 3a1ad;

OK 02 Hcnonb3oBatk
COBpPEMEHHBIE CpPEJCTBa IOMCKa,
aHaIM3a 17§ UHTEPIIPETANT
uHpopMalnuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUH  JJIS  BBITIOJTHEHUS
3a1a4 npodeccuoHaIbHON
JeSITeITbHOCTH

JImyHOCTHEIE pe3yabTaThl  OCBOCHUA y‘{C6HOI7[ JUCHUITIIUHBI
OTPaXaT  TOTOBHOCTh M CNOCOOHOCTE  OOYyYarOIIUXCs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JIMYHOCTH, CHUCTEMOH HOEHHOCTHBIX OpI/IeHTaHHﬁ, IIO3UTUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUIUX TPaIUIMOHHBIM
[[EHHOCTSIM POCCHUICKOTO O0OIIeCTBa, PACHIMPEHUE IKHU3HCHHOTO
OIIbITA M OIbITA JACATCIBHOCTU B IMPOLECCE p€ain3dalilui OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCITUTATEILHOM ACATCIIBHOCTH, B TOM 4YHUCJIIC B
qacTu:

[EHHOCTH HAYYHOTO ITO3HAHWUS:

JIP32. cpopmuposanHocms MUPOBO33PEHUS,
COOMBEMCMEYIOUe20 COBPEMEHHOMY VYPOBHIO — DA36UMUS
HAYKU U OOWeCmeeHHOU HNpaAKMuKY, OCHOBAHHO2O HA
ouanoee Kyibmyp, CHoOCOOCMBYIOue20 OCO3HAHUIO C80e20
Mecma 8 NoMUKYIbMyPHOM Mupe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmelbHOCmU,
20MOBHOCHb ocyuecmsansimo NPOEKMHYIO u
UCCIe008AMENLCKYI0  0eSIMENbHOCHb  UHOUBUOYANILHO U 8
epynne;

MeTaHpe,HMeTHLIC PE3YIbTATbl OCBOCHUSL y‘le6HOI>i JUCHUIIIINHBI

[TP6Y. chopMupoBaHHOCTH COOCTBEHHOW MO3UIIUU TIO
OTHOILIEHUIO K buznueckoit uH(popMaIuy,
MOJTy4aeMOl M3  pa3HbIX HUCTOYHUKOB, yMEHHI
UCTIONB30BaTh HHU(POBBIE TEXHOJIOTUU MJS TOHUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIIPETAIIUN U MIPEICTABICHUS
yueOHOW U  HaydyHO-TIOMyNSpHOW  WHGOpMaIUU;
pa3BUTHE YMEHUN KPUTHUECKOTO aHAIHM3a MOTy4yaeMoit
uH(pOpMaIHH;

[IP66. BrmageHWe OCHOBHBIMH METOJAaMHU HAayYHOTO
MO3HAHUS, HWCIOJIb3yeMbIMH B (U3UKE: TPOBOAUTH
MpsIMbIe W KOCBCHHBIE HW3MEpPEHHUS  (DHU3UICCKHUX
BETTMYMH, BBIOWpAs ONTHUMAJBHBIN CIIOCOO M3MepeHus
U WCTONB3YsSd  M3BECTHBIE  METOABI  OIEHKH
MOTPELIHOCTEN U3MEPEHU, MPOBOAUTH UCCIEAOBAHUE

3aBUCUMOCTEN buznyecKknx BEJINYUH c
UCIOJb30BAHUEM TMPSIMbBIX H3MEPEHHH, OOBACHATH
MOJTyYeHHBbIE Pe3yJbTaThl, HUCHOJIB3yd (hU3NUYECKHE




OTpPaXKaloT:
8.1. OBnanenne YHUBEPCATHHBIMU
MO3HABATEJIbHBIMU ICHCTBUAMU:

B) pabota c nHpOpMaIHCH:

MP21. enademv  HaguIKaMU — NOJYYeHUs  uHGoOpMayuu U3
UCIMOYHUKOS DA3HBIX MUNOS, CAMOCMOAMENLHO OCYUWeCmEIamy
NOUCK,  AHATU3,  CUCMeMAMU3ayuilo U UHMEPNPemayuio
UHGOpMayuYU pa3TUUHBIX U008 U hOPM NpedCmasneHuUs,

MP23.  oyenusamv OocmogeprHocms, MP24. ucnonvszosame
cpeocmea UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX THEXHOIO2UL &
PpeuieHuy KOCHUMUBHBIX, KOMMYHUKAMUGBHBIX U OP2AHU3AYUOHHBIX
3a0au ¢ cobniodenuem mpedOBAHUL IPLOHOMUKU, MEXHUKU
besonacnocmu, eueuenvl, pecypcocoepedxicenus, npagosvix U
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU H6E30NACHOCHIL

y4eOHBIMA

TCOPHH, 3aKOHbl M TIOHATHS, W JeJaTh BBIBOJIbI;
coOmogate mpaBwia  0e€30mMacHOro  Tpyxa mpu
IPOBEICHUU HCCIIEJIOBaHUH B paMKax Yy4eOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATENbCKOM
NEeSTeIbHOCTH € HUCIHOJb30BaHUEM  IH(PPOBBIX
U3MEPUTENBHBIX  YCTPOMCTB M J17aDOpPaTOpHOIO

obopynoBaHus; chOPMHUPOBAHHOCTD MPEACTABICHUIN O
MeTOoAax IMOJYYEHUs] HAyYHBIX AaCTPOHOMHYECKUX
3HAHUI;

OK 03. [Imanuposars u
peann30BLIBATh CcOOCTBEHHOE
npodeccuoHanbHOEe U JIMYHOCTHOE
pa3BHUTHE, TPEIITPUHUMATEIBCKYIO

JesITeIbHOCTD B
npodeccuoHanbHOM chepe,
HCIOJIb30BaTh 3HAHUS o
IIPaBOBOM u ¢uHaHCOBOM
IPaMOTHOCTH B Pas3InYHbIX

JKN3HCHHBIX CUTYyallUAaX

Jlu4HOCTHBIE pe3yJbTaTbl OCBOCHHMS Y4eOHOW JAMCIMIUINHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJCTBOBAaThCSl C(HOPMHPOBAHHOM BHYTPEHHEW IO3ULIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEecTBa, pacHIMPEHHE >XU3HEHHOTO
OIBITA U OIBITA JEATEILHOCTH B MPOLECCE PEaNTU3alluid OCHOBHBIX
HaNpaBJICHUI BOCHUTATEIIBHOM [JESITEIBHOCTH, B TOM 4YHCIE B
4acTu:

JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

JIP12. cpopmuposannocmo HPABCMBEHHO20 CO3HAHUA,
IMUUECKO20 NOBEOEHUSL,
JIP13. cnocobnocmv oyenugams Ccumyayuro U NPUHUMAMb

OCO3HAHHble  peuwleHus,  OPUEHMUPYACL  Ha
HPAGCMEEeHHbLe HOPMbL U YEHHOCTIIL

JIP14. ocosnanue nuyHo20 6KNAO0A 8 NOCHpOeHUue YCMOUudugo2o
b6yodywezo;

TPYAOBOr'0 BOCIIUTAHUS:

JIP26. 2omoenocmb U CHOCOOHOCMb K 00pA308aHul0 U
Camooopazo8anuUI0 Ha NPOMANCEHUU 8Cell HCUSHIUL,
MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS Y4eOHOM IHUCIHTLTHHBI
OTPaxaroT:

8.1. OBnanenue YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU JICUCTBUAMU:

0) 0a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MPI1. cmasumv u @opmyauposams cobcmeenHvle 3a0a4u 8
00pazosamenvHoll 0esAMenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

8.3.  OBnaseHue  yHHUBEPCAIBHBIMH  PETYIATUBHBIMU
JNEUCTBUSAMU:

MOpAbHO-

y4eOHBIMU

[TPG7. chopmMrpoBaHHOCTH YMEHHUS PEIIATh PacueTHBIC
3aJa4d C SIBHO 3a/JIaHHOW (DU3MYECKOH MOJENbIo,
UCTIONB3Ys (U3MYECKHe 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  aHalM3a  YCJIOBMsS  3aJauyd  BbIOMpaTh
(Gbu3nuecKyr0  MOJeNnb,  BBIACTATh  (PU3UYECKUE
BEJIMYUHBI U  (QOpMyJbl, HEOOXOAUMBIE IS €€
pelleHus, INPOBOAUTL  pacyeTsl M OLIEHHUBATh
pEaIbHOCTh  MOJYYEHHOTO 3HAa4YeHHs (PU3NUYECKOU
BEJIUYMHBI, pemars KaueCTBEHHbBIE 3a1a4u,
BBICTpPauBasl JIOTUYECKH HEMPOTUBOPEUHMBYIO LENOYKY
pacCy)KIIEHUH C OIOpOM Ha WU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHUYECKOU

OHCPIUH, 3aKOH COXpPaHCHHUA HMITYJIbCa, MTPHHIWIT
Cyneprno3snunumn CHIJI, TPUHOUIT PaBHOIIPAaBHOCTHU
HNHEPpHUATIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIC
3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMma a1 yyacTka Ienu, 3aKkoH OMa /i TIOJTHOM
AJIEKTPUYECKOM Lenu, 3akoH Jxoyns - JIeHna, 3akoH
3JIEKTPOMArHUTHON HMHAYKIIMU, 3aKOH COXPAaHEHUS




a) CaMOOpTaHu3aIlus:

MP38.  camocmoamenvHo — OCywecmenims — HO3HABAMEIbHYIO
0esamenbHOCmb, BbIAGIAMb npoonembl, cmaguma u
dopmynuposams  cobcmeennvle 3a0ayu 8 00pPA308aMENbHOU

0esAmenbHOCU U HCUSHEHHBIX CUMYAYUSX,

MP39. camocmoamenbrHo cocmaeusimos niaK pewenus npoonemvl ¢
VUEemOoM UMEIOWUXCS PeCYPCO8, COOCHBEHHBIX B03MOICHOCHEN U
npeonoumenuil;

MP44. cnocobcmeosamv popMupo8aHuio u nPOsLGIEHUIO WUPOKOU
apyouyUu 8 PA3HLIX 001ACMAX 3HAHUL, NOCMOSAHHO NOBbIUAMD
C601L 00pPA308amMeNbHBIU U KYAbIMYPHbLUL YPOBECHbD,

0) CaMOKOHTPOJIb:

MP46. erademv HagblKaMu NO3HABAMENbHOU peqhiekcuu Kak
OCO3HAHUS CO8epuLaemMblx 0eticmeUll U MbICIUMENbHbIX NPOYeccos,
UX pe3ynbmamos u OCHOBAHUIL,

MP47. ucnonvzosame npuemvl peghiexcuu Oisi OYEeHKU CUMyayuu,
8b100pa BePHOCO peuLeHus;

MP48. ymems oyeHusamv pUcku U C80€BPEMEHHO NPUHUMAMD
peuleHUss O UX CHUINCEHUIO;

SHEPruM, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUS YHEPIHH, 3aKOH COXpPAaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsija,
3aKOH COXPAaHEHMsI MacCOBOI'O YHCIA, TIOCTYJaThl
bopa, 3akoH paaMOAaKTHBHOIO pacnaja); YBEPEHHOE
WCIIOJIb30BAaHHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHanmm3e (PU3NYECKUX SBJICHUHN U MPOIECCOB;

TpaHULbl NPUMEHUMOCTH TEOPHI, BO3ZMOXKHOCTH HX
MPUMECHCHHST JUII  ONMHUCAHHWS eCTCCTBCHHOHAYYHBIX
SIBJICHUU U TIPOIIECCOB;

OK 04 DddexTuBHO
B3alMOJICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaHE

MertamnpeMeTHbIC PE3yNIbTaThl OCBOCHUS YYCOHOW MUCIUILIHHBI
OTpaXaroT:

8.2. OBnaseHue YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMU
JNEUCTBUSMU:

0) coBMeCTHaS EATEIHHOCTD:

MP31. nonumams u UCHOIL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYANLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMeCHIHbIX OelUCmBULL ¢
yuemom oOwWUxX UHMEPeco8 U B03MOIICHOCHEL KAHX0020 HleHd
KOJLIeKMU8a,

MP33. NPUHUMAMD yemu  COBMECMHOU oesamenvHocmu,
OpeaHU308bI6aAMb U KOOPOUHUPOBAMb  Oelicmeusi Nno  ee
00CTHUIICEHUIO. COCMABNAMb NIAH OellCmeull, pacnpeoeisims poau
C yYemom MHeHUUl YYACMHUKO8 00CyxHcoamv  pe3yibmamul
coemecmuol pabomoi,

MP34. oyenusamv Kawecmeo c80e20 6KIA0A U KANHCO020
VUACMHUKA KOMAHObL 8 00WUll pe3yibmam no pa3padomaHHbiM
Kpumepusim,

MP37. ocywecmensamos no3umusHoe Cmpamezuieckoe no8eoeHue 8
PDA3IUYHBIX CUMYAYUSIX, NPOSGIANMb MEOPUECBO U 8000padiCeHlLe,
ObIMb UHUYUAMUGHBIM,
8.3.  OpnageHue
JIEACTBUSIMU:

') IPUHSITHE ceOs U APYTUX JIFOCH:

YHUBCpPCAJIbHBIMU PEryJIATUBHBIMU

I1P610. oBnaneHue ymeHUs MM paboTaTh B IpyMIe C

BBIIIOJTHEHUEM  PA3JIMYHbIX  COLMAJBHBIX  POJIEH,
IUTAaHUpOBaTh ~ paboTy  TpYIIbl,  PaAlMOHAIBHO
pacnpenenartb  JeSTeNIbHOCTh B HECTaHJApTHBIX

CUTYyallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaXJ0ro U3
YYACTHHKOB TPYNIBl B PEIIEHHE pPACCMaTpPUBAEMOU
po0IeMBI;




MP54. npunumams cebs, NOHUMAL C80U HEOOCMAMKU U
00CMOUHCMEaA,

MP55. npunumamos Momugvl u apeymeHmvl Opyeux Jnioodei npu
amanuse pe3yibmamos 0esamenbHOCmu;

MP56. npusnasamv ceoe npago u npago Opyeux Jawoeil Ha

owmuobKu;

OK 05 OcymiecTBiasiTh YCTHYIO U
MMHUCbMEHHYI0 KOMMYHHUKAITUIO Ha
rOCy/1IapCTBEHHOM
Poccuiickoit denepaiuu ¢ yueTtom
oco0eHHOCTEH
KYJIbTYPHOTO KOHTEKCTA

couaJibHOIro

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS Y4YEOHOW JHUCLUILIINHEL
OTpaXalOT  TOTOBHOCTE W CIOCOOHOCTH  OOyYarOMIMXCS
PYKOBOJCTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEH NO3UIMEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, NO3UTHBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pPacHIUPEHUE >XKU3HEHHOTO
OIIBITA U OIBITA JIEATEIHHOCTH B NIPOLECCEe Peaan3aliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIMTATEILHOM JACATCIbHOCTH, B TOM 4YHCJIIC B
YacTH:

3CTETUYECKOr0 BOCIIUTAHUS:

JIP16. acmemuueckoe omuowieHue K Mupy, 6KIIOYAs ICMEmuKy
Ovima, HAYy4HO20 U MEXHUYECK020 MEOPYecmed, Cnopma, mpyoa u
00UjecmeenbIX OMHOWEHUIL,

MertamnpeMeTHbIC PE3yNbTaThl OCBOCHUS YYCOHOW JUCIUILIHHBI
OTpPaXKaloT:

8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
EUCTBUSAMU:

a) obmieHue:

MP26. ocywecmensams KOMMYHUKAYUU 60 BCEX Cepax ICUZHU,
MP28.  enademsv  pasiuuHbiMu — cnocobamu  oOweHus — u
83aUMO0eUCMBUSL;

MP29. apeymenmupogaHno eecmu Ouanoe, ymemv CMASYAMD
KOMIUKMHbIE CUMYayuu;

MP30. pazeepnymo u 102u4HO U31a2amb CE0I0 MOUKY 3PEHUsl C
UCHONBL30BAHUEM SA3bIKOBbIX CPEOCME;

[1P63. B1ageHre OCHOBOIIOIATAIOLUIMMH (PU3HUECKUMHU
HOHATHUSAMH W  BEJIMYMHAMH, XapaKTEPU3YIOUIMMHU
(u3nvecKkue mporecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBMKCHUEM, B3aMMOJCHCTBHEM TeJll, MEXaHWYECKUMHU
KoleOaHusIMU U BOJIHAMH; AaTOMHO-MOJICKYJIAPHBIM
CTPOCHHEM  BEUIECTBA, TEIUIOBBIMH  IIPOIIECCAMHU;
QJICKTPUICCKUM u MAarHuTHBIM I10JIAMHU,
ANEKTPUIECKUM TOKOM, AIIEKTPOMArHUTHBIMU
KoneOaHusIMU U BOJIHAMHU, OIITHYCCKUMHU SBJICHUAMU,
KBAaHTOBBIMH  SIBJICHUSIMH, CTPOCHHEM aToMa U
aTOMHOTO  f1pa, pPaJUOAKTUBHOCTBIO);  BIAJCHHE
OCHOBOIIOJIATAIOIIUMH aCTPOHOMHYECKHMHU
IIOHATUAMU, IIO3BOJJIAOIINMHA XapaKTEprU30BaTh
HpPOIIECChl, MPOUCXOAAIINE Ha 3Be3Jax, B 3BE3IAHBIX
CUCTEMAxX, B MeKTaJJaKTHIeCKO cpeac; ABUKCHHC
HeOeCHBIX Tell, IBOJIIOLNIO 3Be3/1 U BeceneHHoil;

OK 06. IIposBisTh TIpakIaHCKO-
MIaTPUOTHYECKYIO
JEMOHCTPHUPOBATh
IIOBEJICHUE
TPagULIMOHHBIX
JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHH3ALUU
MEKHAIMOHAIbHBIX
MEXKPEJIIUTUO3HBIX

OCO3HAaHHOC

POCCUHCKUX

OTHOIIICHUH,

JImgHOCTHBIE pE3yJibTaThl OCBOCHUS YYEOHOW JIHUCIUILTHHEI
OTPaXAIOT  TOTOBHOCTh M CIOCOOHOCTh  OOYYaIOIIHXCS
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOW BHYTPCHHEW MO3HIIUCH
JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX OPHCHTAIMM, MMO3UTUBHBIX
BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM
LEHHOCTSIM POCCHHCKOr0o O0IIecTBa, pacUIMpEeHHE >XHU3HEHHOTO
OMBITA ¥ OIBITA ACATEIBLHOCTH B MPOIECCE PEaTn3aii OCHOBHBIX
HAMpaBJICHUI BOCIUTATCIILHOW [ESITEIBHOCTH, B TOM 4YHCJE B
4acTu:

TPAXIAHCKOI'O BOCTIMTAHUSA:

JIP1. chopmuposannocmos panicOancKol nosuyuu 00yuanoue2ocst
KAK  aKMUeHO20 U OMGEMCMBEHHO20  4YleHd  POCCUUCKO20

[TP63. BnageHue OCHOBOMOJATAIOIIUMHU (PU3UUECCKUMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOIIMMHU
(buzmvecKre mpoIecchl (CBI3aHHBIMA C MEXaHUYECKUM
JIIBIDKEHUEM, B3aMMOJIEHCTBHEM Tel, MEeXaHUYECKHUMH
KOHe6aHI/I5{MI/I N BOJIHAMU, aTOMHO-MOJ'IeKYJ'ISIpHI)IM

CTPOCHUCM  BCHICCTBA, TCIUIOBBIMU  IIPpOHCCCaMU;
OJICKTPUICCKUM n MariuTHBIM IIOJIsIMHU,
QJICKTPUICCKUM TOKOM, SJICKTPOMAarHuTHBIMHA

KOJICOaHUsIMH U BOJIHAMU, OITUYCCKUMMH SABJIICHUAMU,
KBaHTOBBIMH SBJICHUAMU, CTPOCHUCM atToMa Hu




IIPUMCEHATH CTaHAAapPThI obwecmea; dTOMHOI'0  AJ]pa, paI[I/IoaKTI/IBHOCTBIO); BJIaICHUC

AHTHKOPPYIIHOHHOTO noBeeHus; | /3 npunsmue MpaouyuonHLIX HAYUORATBHBLY, | oCcHOBOIMOIATAFOIIUMH aCTPOHOMUYECKUMU
06LL;€'{€]ZO6'€'{€CKMX cYyMAaArHUCmMmu4ecKux u 0€MOKpamull€CKuX
yennocmei; HOHSTHSIMH, HO3BOJSIIOIIMMH ~ XapaKTepHU30BaTh

JIPS. 20moenocmb  eéecmu  coémecmuyio  Oesimenvnocmy ¢ | IIPOLCCCHI, IPOUCXOJAIINE HA 3BE3/aX, B 3BE3IHBIX
unmepecax epaofcdancmeo obuecmaa, yuacmeosamas ¢ | CUCTEMax, B MECKTAIaKTHYCCKOU CpCac;, IABUIKCHUC

camoynpasieHuu 6 o6meo6pa306ameﬂbno12 opeanuzayuu  u HG6CCHBIX TE€JI, 3BOJIIOLIUIO 3BC30 U BCGHGHHOﬁ;
0EMCKO-I0OHOUWECKUX OpP2aAHU3AYUAX,

JIPG. yMeHue 83aUMO0€LCMB06AMb c coyuanbHuIMU
UHCIUMYmamMu 8  COOMBEMCMeUY ¢ UX  QYHKyuamu u
Has3HaveHuem;

JIP7.  eomosnHocmb K 2YMAHUMAPHOU U BOJAOHMEPCKOU
OesamenbHoCmu,

MMATPUOTUYECKOI0 BOCIIUTAHHUS:

JIPS. cpopmuposanHocmo POCCUtICKOU 2PadiCOaHCKOU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUsL K C80eMY HAPOOIY,
yyecmea omeemcmeeHHocmu neped Poounoul, eopoocmu 3a ceou
Kpau, ceor Poduny, ceoll A3bIK U KyIbmypy, npouiioe u
Hacmosujee MHOLOHAYUOHATbHO20 Hapooa Poccuu;

JIPY. yennocmmoe ommuouienue K 20cyOapCmMEEeHHbLIM CUMBOLAM,
UCmopu4eckomy U NpUPOOHOMY  HACIEOUIo,  NAMAMHUKAM,
mpaouyusm Hapooos Poccuu, docmuoicenusim Poccuu 6 nayxe,
ucKkyccmee, cnopme, mexHoi02usx u mpyoe.

OK 07 ConeiictBoBaTh | JInaHOCTHBIC  pesymbTathl  OCBOCHMs yueOHoW aucummumisl | [TPGS.  chopMHpPOBAaHHOCTH ~ yMEHHsI — MPHUMEHSTH

COXPAHEHHIO OKPYIKAIOIIEH Cpepl, | OTPAKAIOT  TOTOBHOCTL M CHOCOOHOCTL  OOYMalOMWXCH | yonvyeHHple 3HAHHS JUISL  OOBSCHGHHS  YCIIOBHI
PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOW BHYTPCHHEH MO3HMIIUEH .

pecypcocOepekeHuIo, MPUMEHSIThH MpOTeKaHWss (PU3HYECKUX SIBICHUN B MPHUPOJC M IS

JIMYHOCTH, CHCTEMOM OEHHOCTHBIX OpHeHTaL{Hﬁ, IIO3UTUBHBIX o o
3HAHMSL 00 W3MCHCHMM KIIMMATA, | gyyrpennux yOeKICHHH, COOTBETCTBYIONHX Tpajuimonmsn | IPUHATHS MPAKTHYCCKUX PCIICHUH B MOBCCAHCBHOM

IPUHIUIIBI OEpEkKIIUBOTO | MeHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHHe KM3HeHHOro | JKM3HM A oOecriedyeHHs  O€30IaCHOCTH — IIPH

[IPOU3BOACTBA, 3((EKTUBHO | ONBITA U OTIBITA IEATETHHOCTH B TIPOLIECCE PEATH3AIMU OCHOBHBIX | 0OpAIEHUH C OBITOBBIMH IPUOOPAMH U TEXHUYECKUMHU

JCUCTBOBaTh B  YpEe3BbIUaifHpIx | HATPABICHUN BOCIHTATCNRHOM ACATCIRHOCTH, B TOM HHCIC B | yorpojicTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHHUS
4acTH:

CHUTyalusx HOPM JKOJIOTHYCCKOI'0O IIOBCACHHA B OK aromei
yan OKOJIOTUYCCKOTO BOCIIMTAHUA: p a pyatolll

JIP27. cghopmuposanHocms 3K0I02UHECKOU KYIbmypbl, NOHUMAHUE cpenc, HO?HMaHHe HEOOX0IMMOCTH HpI/I\I'VIeHeHI/ISI
GNUSHUSL  COYUANLHO-IKOHOMUYECKUX npoyeccos Ha cocmosinue | AOCTHKCHUU puzuxu u TCXHOJIOTHH AT
NPUPOOHOU U  COYUANLHOU Cpedbl, OCO3HAHUE 2100AIbHO2O0 palroOHaJIbHOI'0 IPHUPOAOIIOJIB30BaAHNA,

Xapakmepa 3KOJL02UYeCKUx npoonem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull 8
oKpydicaiowjeli cpede HA OCHOBe 3HAHUS Yenell YCMOU4UBo2o
pazeumus yenogeuecmsa;

JIP31. pacwupenue onvima O0esmenrbHOCMU — IKOAOSUHECKOU
HAanpasieHHoCmu,

MertanpeaMeTHbIe PE3yiIbTaThl OCBOCHUS YYEOHOW JHCIUITIIMHEI
OTPaXKaloT:




8.1. OgBnanenue YHHMBEPCAJIbHBIMU y4eOHBIMU
MI03HABATEILHBIMU ICHCTBHAMHU:
0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:

MPI5. paspabameieams nian peuieHusi npooiemvl ¢ Yuemom

aHanu3a  UMEIWUXCS  MAMEPUANbHbIX U HeMamepuaibHbuIx
pecypcos;
MPI16. ocywecmenamv yeieHanpagIeHHblli NOUCK NepeHoca

cpedcms u cnocovos Oelicmausi 8 NPopeccUOHANbHYIO CPedy,

8.2. OBnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
NCUCTBUSIMU:

0) COBMECTHAs ICATEIIBHOCTD:

MP35. npeonraeamb Ho8ble NpOeKMbl, OYEHUBAMb UOCU C

nO3uUYyuYU  HOGU3HbIL,  OPUSUHATLHOCMU,  NPAKMUYECKOU
SHAYUMOCTIU;
8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
JEHCTBUSIMH:

0) CAaMOKOHTPOJIB:
MP45. 0asamo oyenKy HOBbLIM CUMYAYUSM, 6HOCUMb KOPPEKMUBHL

8 OeﬂmeﬂbHocmb, oyernueams coomeemcmeue pe3yaibmanos
yensiam,
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeamerHbie pe3yiabTaThl 0CBOCHMs ydqeOHoOW mucumiumnsl | [TPO11. OBJIaJICHUE (cdopMHUpPOBAHHOCTH
¢u3MuecKol  KymbTypbl s | OTP@XKaroT: NpeACTaBICHUI) TMpaBWIaMH 3amUCH  (PU3HUECKUX
COXpaHEHUs 51 YKpEIIeHUs 8.1 Osnancrue . YHBCPCAILHBIMU y4COHBIMH dbopMyn penbedHO-TOUEUHON cucTeMbl 0003HAuUeHUMH
MMO3HABATEILHBIMU JICUCTBUSIMH: o
3JI0POBbSI B rpoiiecce 6) 6asoBbIe Hee N . JI. bpaiing (a1 cmenblx M cIAOOBUISIIMX
o JIOBaTEIBCKUC JCHCTBUS:
NPO(ECCHOHATBHOM JIeATEIbHOCTH MPI4. Oaeamv  oyeuwKy HOGbIM — CUMYAYUAM, OYEHUBAMD o0ydarommxcs);
U TOoAACpKaHUA HCO6XO,Z[I/IMOFO npuo6pemeHHblﬁ onvim,
YPOBHA ¢usnueckolt | 8.3.  OmiajeHHe  YHUBEPCAIBHBIMH  PETYJISTHBHBIMH
MOATOTOBJIIEHHOCTHU JEHCTBUSIMH:
a) caMOOpraHU3aIIHs:
MP40. 0asame oyeHKy HOBbIM CUMYAYUAM,
MP41. pacuupsame pamku yuebHO20 npedMema Ha OCHOBE TUYHBIX
npeonoymeHrull;
MP42. Oenamv 0CO3HAHHBIL 6bIOOP, APSYMEHMUPOBAMb €20,
6pamb omeemcnieeHHoCms 3a pewenue,;
MP43. oyenusams npuobpemenHuvlll ONvIm,
OK 09 [Tonmp3oBaTbest | Meranpeamerrbie pesysibTaThl 0CBOCHHs y4eOHOH auctmmmisl | [IPGS.  chopMHUpPOBAaHHOCTH  YMEHHUS  MPUMEHSTh
npoheCCHOHATBHON OTpakaroT: MOJyYCHHBIE 3HAHUS JUIS  OOBSICHEHUS  YCIOBHIA
JOKYMEHTalMen Ha 8.1. Osancrue YHHUBCPCATILHEIMH y4eOHEIMH MpOTeKaHUs (PU3NYECKUX SIBICHUA B MPHUPOAE H IS

roCy/lapCTBEHHOM U WHOCTPAaHHOM
SI3BIKAX.

MO3HABATENbHBIMU ICUCTBUAMU:
0) 6a30BBIC UCCIICNOBATEIILCKUE ACHCTBUS:
MP7. 61ademv  HaBbIKAMU  Y4EOHO-UCCIe008AMENLCKOU U

NPUHATUSA TPAKTHYECKUX PEIICHUH B IMOBCEIHEBHOMU
KU3HM Ui oOecrieueHHs ~ 0O€30MacHOCTH  TPH




NPOEKMHOU 0essmeNbHOCMU, HA8bIKAMU pa3peuienus npoonem;
MPS. cnocobHocms u 20MOBHOCMb K CAMOCMOAMENbHOMY NOUCKY
Memo008 peuieHUss RPAKmuyecKux 3a0ay, NPUMEeHeHUI0 Pa3IUYHbIX
Memo008 NOIHAHUA,

MP9Y. oeradenue suoamu OesmenbHOCMU HO NOJYYEHUIO HOB020
3HAHUA, e20 UHmMepnpemayul, NPeooPa308aHUI0 U NPUMEHEHUIO 8
DA3TUYHBIX YUEOHbIX CUMYAYUAX, 8 MOM Yucie npu CcO30aHUU
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. gopmuposanue Hayunozo muna MuluLIeHUs, GldOeHUe
HAYYHOU MEePMUHON02UEl, KTIOYe8bIMU NOHAMUIMU U MEMOOAMU,

oOparieHuu ¢ OBITOBBIMU NMPUOOPAMU M TEXHUUYECKUMH
YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOJIIOICHUS
HOPM DHKOJIOTMYECKOTO TIOBEIEHUS B OKpYKaroliei
cpele; TOHMMaHWE HEOOXOAMMOCTH TMPUMEHEHUS
OCTH)KEHUU bu3uKn u TEXHOJIOTUH IUIA
paIMOHATBFHOTO MIPUPOIOTIONB30BAHUS;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 117 0
JICITUTIAHBI
BT. 4..
OcHoOBHOE co/lep:KaHue 97 0
TEeOopeTUIecKoe o0yueHue 25 0
MPAKTUICCKHUE 3aHITHS 34 0
1abopaTOpPHBIE 3aHITHUS 38 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 20 0
(coaep:kaHue MPUKJIATHOTO MOXYJIA)
TEOpeTUIeCKoe 00yueHue 14 0

6 0
MPAKTUYECKHUE 3aHITUS

0 0
1ab0paTOPHBIE 3aHITHUS

0 0

MMPOMEIKYTOYHAA aTTCCTAlUA

[TpomesxyTouHas arrectanus ouggepenyuposaniviii 3a4em




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue yueOHOro marepuasa u Gopmsl
OPraHM3alNHu JesiTeJIbHOCTH 00y4alomnXCsl

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

Kon
K, OK

Koq ITP, JIP, MP

1

3

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'0 MO3HAHUSA

Tema 1.1. ®usuka u
MeTO/bl HAY4YHOI' 0
MO3HAHUSA

I[I/I)IaKTI/I‘leCRI/Ie CIMHHUIbI, COACPKAHUC

2/0

Odusnka - ¢yHIaMEHTAIbHAs Hayka O MPUPOJIE.
Hayunslii MeTonq 1O3HAHHUS M METOJbl MCCIIEIOBAaHUSA
(bU3NYECKUX SIBICHUH.

OKCIIEpUMEHT M TEOpUsi B IIpollecce IMO3HAHUS
npuposl. Habmonenne u skcriepuMeHT B (pusuke.

Crioco6b1 U3MEPEHUS buznueckux BEJIMYUH
(ananmoroBele ¥ UU(DPOBBIE U3MEPUTEIbHBIE IPUOOPHI,
KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHH  (U3MYECKUX  BEIMYUH
(aOcomoTHAs U OTHOCUTETbHAS).

MogenupoBanue (U3MYECKUX SBJICHUM W TIPOIECCOB
(MaTepuanbHas TO4Ka, a0COIIOTHO TBEPJIOE TEIO, HIeaIbHAS
KUJKOCTh, WJCANbHBIM Ta3, TOUeUYHBIN 3apsn). [‘umoresa.
@u3ndyeckuii  3aKOH, TpPaHUIBl €ro  MPUMEHUMOCTH.
dusunyeckas TeoOpusl.

Posb 1 MecTo ¢u3uku B pOpMUPOBAHUU COBPEMEHHON
HAay4yHOW KapTUHBl MHUpPA, B TNPAKTHUYECKOH MAEATEIbHOCTU
JIIOJIEN.

1/0

IIpodeccnonanbHO - OPHUEHTHPYIOLIEE COlePKAHUE
[TorpemHnoctu U3MEPEHUM bu3nueckux BEJIMYMH
(aOcomoTHasg u orHocutenbHas). [lorpemnoctu. TouHOCTH
pacuetoB. OKpyrJieHHe 4Yucesl 10 HeOOXOIMMOW TOYHOCTH.
ITepeBon ennnun B cucteme CU.

1/0

OK 01

I1P61, JIP 25

Pa3znen 2 Mexanuka

22/0




Tema 2.1
Kunematrunka

I[I/IIIaKTI/I‘leCKI/le C¢IMHHUIBI, COAECPKAHUE

8/0

Mexanuueckoe JIBUKEHHUE. OTHOCUTENBHOCTh
MEXaHUYeCcKoro ABrxeHus. Cucrema orcyera.

[Ipsimast u oOpaTHAs 3a]a4u MEXAHHKH.

Pannyc-BekTop MaTepuaibHON TOYKH, €r0 IPOEKIMU Ha
OCH CUCTEMBI KoopAuHaT. Tpaekropusl.

[lepememienne,  ckopocTb  (CpelHsAss  CKOPOCTbD,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHME MaTEpUaIbHOM TOUKH,
UX MNPOEKIMM Ha OCH CcHUCTeMbl KoopauHar. CroxkeHue
IIEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

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

CBoOomHoe majienne. Y CKopeHrne CBOOOIHOTO MaICHUS.
JIBukeHue Tena, OpPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY.
3aBUCUMOCTh ~ KOOPJIMHAT, CKOPOCTM U  YCKOpPEHHUs
MaTepUaIbHONM TOUYKHU OT BpEMEHU U UX TPaduKU.

KpuBonuneiiHoe aBukeHue. J[BUKeHUE MaTepUaTbHON
TOYKM II0 OKPYKHOCTH. YTJIOBas W JIMHEWHAs CKOpPOCTb.
Ilepuog wu wyacrora oOpamenus. lLleHTpocTpemurenbHoe
(HOpMalnbHOE), KacaTelbHOE (TaHTeHUUATbHOE) W TIOJHOE
YCKOPEHHE MaTEPUAIbHON TOUKHU.

1/0

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

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

IIpodeccnoHanbHO - OPHEHTHPYIOLIEE COAepPKAaHUe
[Tpoekniuu BEKTOPHBIX BeMW4YUH. V3mMeputenbHbie TPHOOPHI,
ONpEACISIIOIINE  JUIMHY, JAUaMeTp U3JAEIud, CKOPOCTh
BpamieHusi. llena nenenus mnpubopa, mpenen HU3MEpPEHUs,
TOYHOCTh  U3MepeHuil. TexHHuueckue  yCTpOWcCTBa U
TEXHOJIOTUYECKHE  MPOIECChl:  COUIAOMETP,  JBHXKCHUE
CHapsJIOB, LIEMHBIE, IIECTEPEHYAThIE U PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JIU(PTHI.

1/0

OK 01,
OK 02,
OK 03,
OK 06

TIP61, 11P62, P63, IIP64
P65, TIP69, JIP25, MP4
MP6, JIP32, MP21, MP23
MP46, JIP14, JIP13, JIP12

B ToM 4unciIe MPAaKTHYECKUX U JA00PaTOPHBIX 3aHATHIA

6/0

[IpakTnueckoe 3anstue Nel. Pemienue 3aga4 no KWHEMaTHKE.
YpaBHEHUS IBUKEHUS

2/0

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

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




OK 06 | MP10
[Ipaktuueckoe 3anarue No2. Pemienue 3amau Ha mapameTpbl 2/0 OK 01, | IIP62, I1PG6, IIPG7, MPI
BpAILIATEJIbHOTO JBUKECHUS OK 02, | MP3, MP8, MP15, MPI12
OK 03, | MP13, MP17, MP19, MP 20
OK 09 | MP45, MP42, MP 43, MPS§
MP10
JlabopaTopHoe 3ansitue Nel. OmnpesneneHue IIOTHOCTH Teia 2/0 OK 01, | IIPG2, ITPG6, ITPGS, , IIP610
pa3nuaHOi GopMBI OK 02, | IIP610, MP3, MP5, MPI15
OK 05, | MP23, JIP26, , MP28, MP31
OK 06, | MP32, MP33, MP34, MP37
OK 07, | MP44, MP47, MP48, MP54
OK 04 | MP55, MP 56, MP 43, JIP34
OK 09, | JIP32,
Tema 2.2 JIunamuka | JlugakTudeckue eIMHULbI, COePKaHUE 4/0
[TepBoiii 3axkon Heiotona. MHeprmanbHble CHCTEMBI 2/0 OK 01, |IIP61, I1P62, 11P63, 11P64,
OTCUETA. ITpuHIMI OTHOCUTEIBHOCTH lanunes. OK 02, |[ITIP65, TIPGY9, JIP25, MP4,
Heunepumaneubie  cuctembl — oTcueta  (OIpeselieHHe, OK 03, |[MP6, JIP32, MP21, MP23,
npumMepsl). Macca Tena. Cuina. [IpuHIMI Cyneprno3uiy Cul. OK 06 [(MP46, JIP14, JIP13, JIP12
Bropoii 3axkon HeroTOHa 11 MarepuanbHOM TOYKH. Tpernii
3akoH HproTOHa Ui MaTepUaNbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPaBUTAIMOHHOM
1 UHepTHOM Macchl. Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO TAJCHUS OT BBICOTHI HAJ TMOBEPXHOCTHIO
IUIaHeTBl M OT Teorpaduyeckoil MUPOTHL. JIBIDKEHUE
HeOeCHBIX TeN W WX chmyTHUKOB. 3akoHbl Kemepa. [lepBas
KocMHueckas ckopocTh. Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. Bec Tena, nmkyierocs ¢ yckopenueM. Cuiia TpeHuUs.
Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS U CHIIA TPEHUs
nokosi. Koapdumment tpenus. Cuna COMpPOTUBICHUS TPH
/MBMKEHUH Tela B JKUIAKOCTH HIIM Ta3e, €€ 3aBHCHUMOCTh OT
CKOPOCTH OTHOCHUTEIHLHOTO JIBYDKCHUS. JlaBrieHwme.
I'mapocraTtuyeckoe napienue. Cuna Apxumena.
B ToM umHciie NPaAaKTHYECKUX H JIAG0PATOPHBIX 3aHATHI 2/0




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

2/0

OK 01,
OK 02,
OK 03,
OK 09

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

Tema 2.3 3aKkoHbI
COXpaHeHHSs B
MEXaHUKe

I[I/I}IaKTI/I‘leCKI/Ie C¢IMHUILDbI, COACPKAHUEC

8/0

Wmnyneec MarepuanbHOM TOYKH, CHUCTEMBI MaTe€pHaJIbHBIX
Touek. LleHTp Macc cucTeMbl MaTepualbHbIX TOYEK. Teopema
O JIBIJKEHUHU LIEHTpa Macc. VMMmynbC CWIIbI U W3MEHEHHE
HMITyJIbCa Tea.

3aKkoH COXpaHEHHUs umnyibca.PeaktuBHoe
IBUKEHHE.MOMEHT  UMIyJbCa  MaTE€pPUAIbHOM  TOYKH.
[IpencraBienre o0 CcOXpaHEHMM MOMEHTa HMIyJlbca B
LEHTpaJIbHBIX NoJsX.PaboTa cuibl Ha MaloM U Ha KOHEYHOM
nepemenieHuu. ['paduyeckoe mpencraBieHue  pabOThI
CHIIbL. MOIIHOCTD cuibl. Kunetnueckast JHEprus
MaTepualbHOM  TOYKHU. Teopema 00 U3MEHEHUU
KMHETUYECKOU JHEPrUuu MaTepUaIbHON
touku.lloTeHIIMaNbHbIE W HENOTEHUHUAJIbHBIE  CHJIBI.
IlorenunanpHas sHeprus. lloreHumanbHas 3HEpPrUs ynpyro
nepopMUpOBaHHOM NpyXUHBI. [loTeHIIManbHAs 3HEPrus Tena
B OJHOPOJHOM TpaBUTallMOHHOM moje. IloTeHnumanbHas
SHEpPrusl Teja B IPaBUTALMOHHOM IOJIe OJHOPOJIHOrO IIapa
(BHyTpM U BHe Imapa). Bropas kocmuueckas CKOpOCTb.
Tpetbs KOCMHUYeECKas CKOpocTh.CBsI3b paboThI
HENOTEHLUUAIbHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPTrUU CUCTEMBbI Tell. 3aKOH COXPAHEHUS MEXaHH4eCKOH
SHEPruu. YNIpyrue U Heynpyrue CTOJIKHOBEHUS.

2/0

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

IP61, [1P62, TIP63, I1P64,
T1P65, TIP6S, TIP69 JIP25,
MP4, MP6, MP 10, MP9,
JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12

B ToM 4nciie NpaKTHYECKHX M JIA00PATOPHBIX 3aHATHI

6/0

Ilpaktnueckoe 3aHaTHe Ned. 3akoHBI COXpaHEHHUs B

2/0

I1P62,ITP66,




MEXaHUKE U UX MPUMEHEHHUE. OK 01, I1P67, MP1, MP3, MP15,
OK 02, | MP12, MP13, MP17, MP19,
OK 03, MP 20, MP45, MP42, MP
OK 09 43, MPS§, MP10
[TpakTuueckoe 3ansitue Ne5. Pemenue 3amad Ha (Gopmysisl 2/0 OK 01, | ITP62,ITPG6, T1PG7, MP1,
paboThl cwi. PaGoTa 1 MOIITHOCTh. DHEPrus, €€ BUbl. 3aKOH OK 02, | MP3, MP15, MP12, MP13,
COXpAHEHUS SHEPTUHU OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
2/0 OK 01, | I1IP62, ITPG6, ITPGS, , TTPG10
OK 02, |IIP610, MP3, MP5, MPI15
Jlaboparopuoe 3anstue Ne2. Omnpenenenue KodpduipeHTa OK 05, | MP28, MP31, MP32, MP33
YKECTKOCTH yNPYroro Tena. OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,
Tema 2.4 Cratuka u | lugakTu4eckue eTMHUIBI, COePKaHue 2/0
THAPOCTATHKA
AOCOIIOTHO TBEpI0E TEJO. [locTynarensHoe n 1/0 OK 01, | IIPo1, IIP62, I1P63, IIP64,
BpAILIATEJIbHOE JBH)KEHUE TBEPAOTO Teina. MOMEHT CHIIbI OK 02, | IIPGS, IIPGY9, JIP25, MP4,
OTHOCUTENbHO Ocu BpamieHus. [lneuo cunbl. Cnoxenue cui, OK 03, | MP6, JIP32, MP21, MP23,
NIPUIOKEHHBIX K TBepaomy Teny. LleHTp Tsbkectn Tena. OK 06, | MP4e6, JIP14, JIP13, JIP12
VYcnoBus  paBHOBeCHS TBEPAOrO  Tena. Y CTOWUYMBOE, OK 07
HEYCTOWUYMBOE, O€3pa3IuIHOE PAaBHOBECHE.
IpodeccnonaibHO - OpHEHTHPYIOLIEE COIEPIKAHNE 1/0
JlaBneHue xuaKocTeit u razo. ['uapocTaTudeckoe 1aBieHHE.
Enuannber usmepenus aasieHus. [IpuOopbl s u3MepeHus
JIaBIICHMUSL.
Pa3nes 3 Moaekyasipuasi pu3nka M1 TepMOIMHAMHKA 26/0
Tema 3.1 OcHoBBI JunakTuyeckue eTHHUIBI, COMEPIKAHUE 8/0
MOJIEKYJISIPHO- OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON 4/0 OK 01, | ITP61, ITP62, ITPG3, ITP64,
KHHETHYeCKOii teopun (MKT), ux omnbiTHOe o6ocHOBanue. Juddyzus. OK 02, | ITPOGS, ITP66, I1P69, JIP2S,
bpoyHoBckoe  aBmkeHME.  XapakTep — IBWXKEHUS U OK 03, | MP4, MP6, MP13, MP17,
B3aMMOJICVCTBUSI 4aCTUI[ BemecTBa. Mojaenn CTpOeHUs OK 06 | MP18, MP19, MP20, JIP32,




Teopun

ra3oB, XKHJIKOCTEH M TBEPABIX Tel U OOBSCHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE JTUX Mojened. Macca U pa3Mepsl
mouiekyn (atomoB). KomnmuectBo BemiectBa. IloctosinHas
ABorajpo.

TemoBoe paBHOBecue. Temreparypa u crnocoObl ee
n3mepenus. llkana remneparyp Lenbcust.

Mopenp  uaeanpHOrO0  raza B MOJEKYJSIPHO-
KMHETUYECKON TEOPHUH: YACTHUIIbI Ta3a JIBMXKYTCA Xa0TUYECKU
1 HE B3aUMOJICUCTBYIOT APYT C APYIOM.

I'azoBbIe 3aKOHBI. YpaBHeHue MenpneneeBa-
Knanetipona. AoOconroTHas TeMIiepaTypa (mkama
temrniepatyp KenbBuna). 3akon [lanpTona. M3ompouecchl B
UJ€aTbHOM Ta3€ C IMOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpencTaBieHUE M3OMPOLECCOB: H30TepMa,
n30xopa, u3obapa.

CBsi3p MEXJy HaBICHUEM M CpEeIHEW KHUHETUYECKON
SHEpPTruel MOoCTyNaTeIbHOrO TEIJIOBOTO ABUKEHUS MOJIEKYII
UJeaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKOW TeOpUH UIeaIbHOTO ra3a).

CBs13b a0COTIOTHON TeMIEpaTypbl TEPMOIMHAMUYECKON
CHUCTEMBI co cpenHeu KUHETHUYECKON JHEprueu
MIOCTYNATEJILHOT0 TEMJIOBOTO ABM)KEHHUS €€ YaCTHIl.

MP21, MP23, MP46, JIP14,
JIP13, JIP12

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

[Ipaktnueckoe 3ansaTue Ne6. Pemenue 3agad mo Teme 2/0 OK 01, | [TPy13, I[TP62,IT1PG6, TTP67,

«OcnoBel MKT. Pemenue 3aay Ha ypaBHEHHE COCTOSTHUS OK 02, | JIP1, MP1, MP3, MP15,

UIealbHOro ra3a OK 03, MP12. MP13. MP17. MP19
OK 09’ b b b 9
OK 06 MP 20, MP45, MP42, MP

43, MP8, MP10




Tema 3.2 OcHOBBI
TePMOAUHAMHUKH.
TenjioBble
MAaIlIMHBI.

JlabopaTtoproe 3anstue Ne3. «[IpoBepka ra3oBbIX 3aKOHOBY» 2/0 OK 01,
OK 02, | ITP62, ITP66, ITP68, ITPG10,
OK 05, | I[IP610, MP3, MP5, MP15,
OK 06, | MP23, JIP26, , MP28,
OK 07, | MP31, MP32, MP33, MP34,
OK 04 | MP37, MP44, MP47, MP48,
OK 09, | MP54, MP55, MP 56, MP
43, JIP34, JIP32,
JAuaakTuyeckue eTUHULBI, COAEPKAHUE 6/0
Tepmonunamuueckas (T/1) cucrema. 3agaHue BHEITHUX 2/0 OK 01, | ITP61, ITP62, ITPG3, ITP64,
YCJIOBUM 11 TEPMOAMHAMHYECKON CUCTEeMbl. BHeniHue u OK 02, |IIP6S, IIPG6, IIPG9, JIP25
BHYTpeHHUE napameTpbl. llapameTpbl TepMoauHaMUUYECKOU OK 03, | MP4, MP6, MP13, MPI17
CHUCTEMBI KaK CPETHUE 3HAYCHUS BEIUYMH, ONKUCHIBAIOIINX €€ OK 09, | MP18, MP19, MP20, JIP32
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE. OK 06 | MP21, MP23, MP46, JIP14

HyneBoe nauano tepmoannamuku. CaMoOnpon3BoIbHAsS
penakcauus TEPMOJAMHAMUYECKON CHCTEMBI K TEILUIOBOMY
PaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TEpMOJUHAMUKE - CUCTEMA
ypaBHeHul:  ypaBHeHHe  MeHnneneeBa-Kianelipona u
BBID@XKEHHE  JJI1  BHYTPEHHEW  SHEpPruM.  YCIOBUA
IMPUMEHUMOCTH 3TOU MOZCIIN: HU3Kasd KOHOCHTpauusa 4aCTHII,
BBICOKHE TeMIepaTrypel. BblpaxkeHue s BHYTpPEHHEU
SHEPTUH OJJHOATOMHOI'O UJI€ATHLHOTO Ta3a.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DneMeHTapHas paboTa B TepMoanHaMuKe. Beraucienue
paboTsI o rpaduKy mpoliiecca Ha pV-auarpaMmme.

Temonepenaya kak crnoco0 M3MEHEHUs BHYTPEHHEU
SHEPTUU TEPMOJUHAMHUYECKON CHUCTEMBI 0€3 COBEpIICHUS
pabotel. KoHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHE.

KonuuectBo Temnotsl. TemnoemMkocTs Tena. Y aenbHas
YU MOJISIpHAs TEIUTIOEMKOCTH BelIeCcTBa. Y paBHeHHEe Maiiepa.
VnenbHas TemyioTa cropaHusi TomjuMBa. Pacder konuuecTBa
TEIUIOTHI TpU Terionepenave. [lonstue o0 amuabaTHOM

JIP13, JIP12




rporecce.

[IepBblil 3aKOH TEPMOAUHAMUKHU. BHYTpEHHSA S3HEPrUs.
KonunuecTtBo TemnoTel M paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEHN YHEPIrUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoil 3ak0H TEpPMOJIMHAMHMKHU JJI1 PABHOBECHBIX
IIPOLIECCOB:  4Ye€pe3 3aJaHHOE pAaBHOBECHOE COCTOSHHE
TEPMOJAMHAMUYECKON CHUCTEMBl MPOXOJUT E€IUHCTBEHHAS
annabaTa. AGCOTIOTHAs TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JUIsi HEPAaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO TEpeAarh TeIIoTy oOT Ooee
XOJIOMHOTO Tena K Oonee Harperomy 0e€3 KOMIIEHCALUU
(Knaysuyc). Heo6patumocTh NpupoIHBIX MPOIIECCOB.

[Tpuniune! geiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE ACIEKThl HCIOJIb30BAHUS TEIUIOBBIX
nBurarelseil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

IIpodeccnonanbHO- OPHEHTHPYIOLIEE COJePKAHUE
TexHu4eckue ycTpOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI:
XOJIOAWIBHUK, KOHAUIUOHED, BEHTUIIATOD

Bunsr CHUCTEM TEIUIONOTPEOICHUS; YCTaHOBKH,
NOTpeOISIIoIUe TEeIUlo, MOTPEOUTENbCKHE TEIJIOBBIE CETH,
IYHKTBl 00OrpeBa, HHbIE BO3BEIEHUS MOJO0HOrO poAaa
HCIIOIb30BaHHUS.

2/0

B Tom uncie NPAKTUIECCKUX U naﬁopaTopHux 3aHATHIA

2/0

IIpaktnueckoe 3ansatue Ne 7. PemeHuwe 3amad 1o Tteme
«OCHOBBI TepMOIUHAMMKHU. [IpuMeHeHue mnepBoro Havana
TepMOJIUHAMUKU K  um3onpoueccam. KIIJ[  temnoBsix
JIBUTaTENIC»

2/0

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

[1P62,IIPG6,  I1P67, JIP1
MP1, MP3, MPI5, MPI2
MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MP8
MP10

Tema 3.3
ArperartHsbie
COCTOAHUA

JAupakTuyeckne eIMHUIbI, COIEPKAHNE

12/0




BemecTea. MaszoBLie
nepexoabl

[TapooOpa3oBanue u KoHJeHcanus. VcnapeHue u KUICHHE.
VY nenpHas Temiora napooOpa3oBaHusl.

Hacpiniennsle 1 HeHachllleHHbIE napbl. KauecTBeHHas
3aBUCHMOCTh IVIOTHOCTH U JABJIEHUS HACBILIEHHOI'O Iapa OT
TEMIIEpPaTypbl, UX HE3aBUCUMOCTh OT 00BbeMa HACBILIEHHOIO
napa. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHHUS OT JIAaBJICHUS B
KUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCONIOTHAsE W OTHOCUTENIbHAS
BJIQ)KHOCT.

Teepnoe Tteno. Kpucrammuueckue u amopdHbie Tema.
AHU30TpONUST  CBOWCTB  KpHCTauioB. [lnaBnenwe u
KpUCTAJIIIU3aLUs. VnenbHas TEIuioTa IUIaBJICHUSL.
Cybnumarus.

Hedopmaruu tBepmoro Tena. PacTsbkeHue u cxxarue.
Cnsur. Moayns HOura. penen ynpyrux nedopmanuii.

TemoBoe paciIUpeHHE >XUAKOCTEH U TBEPIBIX TEll,
o0beMHOE ¥ JHUHEHHOe pacmMpeHue. AHTapMOHHU3M
TEIUIOBBIX KOJEOaHMH YacTUIl BEIIeCTBA KaK MpUYMHA
TEIUIOBOTO PACHIMPEHHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX Mepexoax.

YpaBHeHUEe TeII0BOro HagaHca.

IToBepxHOCTHOE HaTsDKEHUE. Koadppunuent
MOBEPXHOCTHOTO  HATsbKeHMs.  KanuiuisipHble — sSIBICHHSL.
JlaBieHre MOJ WCKPUBICHHOW MOBEPXHOCTBHIO >KUIKOCTH.
®opmyna Jlamnaca.

1/0

OK 01,
OK 02,
OK 03,
OK 06

I1P61, TTIPG2, ITP63, I1P64,
I1P65, TTPG6, ITPG9, JIP25,
MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IMpodeccuoHaIBLHO - OpHEHTHPYIOIIEE COAEPKAHUE 1/0
Teruonepenaya nmpu KoHISHcAMU. [lapaMeTpsl BIIaXKHOTO

BO3ayxa. BrnaxkHocTh Bo3ayxa. CBOWCTBA BOABI U BOJSHOTO

napa.

B ToM 4mHciie IPaAaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 10/0




JlabopaTopHoe 3ansatue Ned. Ompenenenue kodphuUIMEHTA 2/0 OK 01, | [TP62, ITPG6, TTPGS,

MMOBEPXHOCTHOW IUIOTHOCTH JKUJKOCTH METOJOM OTpbIBa OK 02, | I1P610, ITP610, MP3, MPS5,

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

JlaGopaTopHoe 3anstue NoS5. OrmpejeneHne BIAKHOCTH 2/0 OK 01, | IIPG2, ITP66, I1P68, ITP610,

BO3lyXa M aTMOC(EPHOTO AaBJICHUS OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

Jlaboparoprnoe 3anstue Ne6. Omnpenenenue ynenbHOU 2/0 OK 01, | [TP62, ITPG6, ITPGS

TCINIOEMKOCTH BEIIIECTBa OK 02, | IIP610, MP3, MP5, MP15,
OK 05, | MP28, MP31, MP32, MP33,
OK 07, | MP34, MP37, MP54, MP55,
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,

JlaboparopHoe 3aHsatue Ne7. OmpenencHue MO 2/0 OK 01, | ITP62, ITPG6, ITPGS,

YOPYTOCTH PE3UHBI OK 02, | I1P610, ITP610, MP3, MPS5,
OK 05, | MP15, MP28, MP31, MP32,
OK 07, | MP33, MP34, MP37, MP54,
OK 04 | MP55, MP 56, MP 43,
OK 09, | JIP34, JIP32,

[Tpaktuueckoe 3anstue Ne8. CBoiicTBa TBEpABIX Tel. Bus 2/0 OK 01, | ITP62,ITPG6, IIP6G7, JIPI,

nedopMaruu. OK 02, | MP1, MP3, MP15, MP12,
OK 03, | MP13, MP17, MP19, MP
OK 09, | 20, MP45, MP42, MP 43,
OK 06 | MP8, MP10

Pa3nes 4 DiekTpognHAMHUKA 42/0




Tema 4.1
DJIeKTPOCTATUKA

I[I/IIIaKTI/I‘leCKI/le CIMHHUIIBI, COACPKAHUEC

6/0

DJeKTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKHUI
3apsan. JIBa Buma ayeKTpUYecKuX 3apsnoB. [IpoBogHuKH,
JUAJICKTPUKU " MOJIYIIPOBOTHUKH. DIeMEHTapHBIH
AICKTPUYCCKUN 3apsij. 3aKOH COXPaHEHHUS SJIEKTPUYECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. Toueunble 3apsibl. 3aKOH
Kynona.

DnekTpuyeckoe nosie. Ero neiicTBre Ha 3JIEKTPUYECKHUE

2/0

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

T1P61, [TP62, TIP63, T1P64,
T1P65, TIPG6, IIP6S, ITP6Y,
JIP25, MP4, MP6, MPI3,
MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




3apsbl.

Hanpsbxkennocts  anektpuyeckoro modst.  [IpoOnbiit
3apan. JIuHMKM HAaNpPSYKEHHOCTH  3JEKTPUYECKOTO  IOJIS.
OAHOPOIHOE NEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTH ANEKTPOCTATUYECKOTO TOJISL.
PazHocte mnoreHuuanoB u HanpspkeHue. [loTeHnumanbHas
SHEprusl 3apsja B 3JIeKTpocTraTuyeckoM mnose. llorenmman
3JeKTpoCcTaTuuecKoro mojis. CBsi3b HANPSKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIIUAIIOB ISl 3JIEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJIHOTO, TAK U HEOTHOPOAHOIO).

[IpuHUUI Cyneprno3uIK JIEKTPUYECKUX MOJIEH.

[lone  Toueunoro 3apsma. Ilose  paBHOMEpPHO
3apshkeHHOU cdepsl. [lone paBHOMEpHO 3apsKEHHOTO IO
o0Bemy tmrapa. [Tose paBHOMEPHO 3apsKEHHOW OECKOHEYHOU
MJI0CKOCTH. KapTuHBI JIMHUIM HANPSHKEHHOCTU 3TUX TOJIEH U
SKBUIMOTEHIMAJIBHBIX TOBEPXHOCTEH.

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

Jusnextpuku B AIEKTPOCTATUYECKOM oJe.
JvsnexkTprudeckasi IpOHUIIAEMOCTD BEIIECTBA.

Konnencarop. DNEeKTPOEMKOCTh KOHJIEHCaTopa.
DNEeKTPOEMKOCTh IJIOCKOT0 KOHJEHCATOPA.

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

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

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




IIpodeccrnonabHO - OpHEHTHPYIOLIEE COEPKAHNE 2/0 OK 01, | ITPo1, ITPG2, ITPG3, ITP64,
DNEKTPOCTAaTUUYECKUE SIBJICHUS, UX YYET U IMPUMEHEHHE B OK 02, | ITIP65, ITP06, IIPGS, ITPGY,
OBITY u TEXHHKE. MeTonsr MpeI0TBPALICHUS OK 03, | JIP25, MP4, MP6, MP13,
3JIEKTPOCTATUYECKUX BO3TOPAHHUIA. OK 06, | MP17, MP18, MP19, MP20,
OK 07 | JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4nciie npakTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 2/0
IIpodeccHoHATHLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE 2/0
[Ipaktrueckoe 3ansarue Ne9. Pemenue 3amau 1o Teme 2/0 OK 01, | IIP62,ITP6G6, IIPG7, MPI1,
«INEKTPOCTATUKA. DIEKTPOEMKOCTh KOHIEHCATOPOBY» OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
Tema 4.2 JunakTuyeckue eTUHULBI, COTEPKAHUE 20/0
ITocTosTHHBIIT
3/1eKTPHYECKHii TOK. Cuna Toka. [TocTOSSHHBIN TOK. 2/0 OK 01, | ITP61, ITP62, I1PG3, TTP64,
YcmoBus CYILIECTBOBAHMS IMOCTOSIHHOTO OK 02, | IIPO6S, I1P06, IIPGS, ITPG9,
anekTpudeckoro toka. Mcrounnku toka. Hanpspkenuwe U un OK 03, | JIP25, MP4, MP6, MP13,
DJC €. OK 06, | MP17, MP18, MP19, MP20,
3akon OMa 1 yJacTKa IEeTH. OK 07 | JIPS, JIP6, JIP32, MP21,

DneKTpudecKoe COIIPOTHBIICHUE. 3aBUCHMOCTh
COIMPOTUBJICHHUA OAHOPOAHOI'O IMPOBOJHHKA OT €ro AJIWHBI U
IUIOUIA/IA TIONEPEYHOr0 CEYEHMS. Y IEIbHOE COMPOTUBIICHUE
BEIIIECTBA.

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

Pabora anekrpudeckoro Toka. 3akoH Jxoyns-Jlenna.

MomHOCTh  3J€KTpUYECKOrO  Toka.  Temsosas
MOIIHOCTb, BbIIE/IsIEMasi Ha PE3UCTOPE.

OJIC n BHyTpeHHee CONpPOTHUBIEHUE MCTOYHHKA TOKA.
3akon Oma A MONHOM (3aMKHYTOM) AJIEKTPUYECKOM IIEeTH.
MouHocTh ncTouHMKa Toka. KopoTkoe 3aMbIKaHue.

CMCIIAHHOC
Pa3BCTBIICHHBIX

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




KoHneHcaTop B 1enu mocTOsTHHOTO TOKa.

IIpodeccuoHanbHO - OPUEHTHPYIOLEE COAEPKAHNE 2/0 OK 01, | ITP61, ITP62, I1PG3, ITP64,
Paznuunpie neiictBus Toka. CrocoObl MPeAOTBpAIIEHUS OT OK 02, | IIPoS, ITP66, IIPGS, ITPGY,
KOPOTKOTO 3aMblKaHusA. Buubl npenoxpanurencid. UreHue OK 03, JIP25, MP4, MP6, MP13,
JJIEKTPUYECKUX  cxeM. Pacyer  mapaMeTpoB  IIENH. OK 0e, MP17, MP18, MP19, MP20,
TexHuueckue yCTpOMCTBa M TEXHOJOTHMYECKHE ITPOLIECCHI: OK 07 JIP5, JIP6, JIP32, MP21,
aMIIepMETpP, BOJBTMETP, PEOCTAT, CUETUHUK IJICKTPUUECKOM MP23, MP44, MP38,
sHepruu. Pacxon u ydet sHepropecypcoB TEIIIOBOW SHEPIUH. MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM yHc/ie MPaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 16/0
[TpakTuueckoe 3arsitre NelO. Pemenwne 3amau «3akonsr Oma. 2/0 OK 01, | IIP62,IIPG6, 11PG7, MP1,
Conporupienue. CMeniaHHOe COeTMHEHUE TTPOBOTHUKOB» OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
[Ipaktuueckoe 3anstue Nell. Pemmenuwe 3amau mo Teme 2/0 OK 01, | ITP62,ITPG6, T1PG7, MP1,
«Pabora, MOIIHOCTP M COMPOTHUBIEHUE DIEKTPUUYECKOTO OK 02, | MP3, MP15, MP12, MP13,
TOKa» OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
Jlaboparoprnoe 3aHsTHe Ne8. OmpeneneHue yaEIbHOTO 2/0 OK 01, | ITP62, ITP66, ITP6S, TTP610,
CONIPOTUBJICHUS IIPOBOJIHUKA OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,
JlabopaTopHoe 3ansTue Ne9. DkcrnepuMeHTalbHAs TPOBEpKa 2/0 OK 01, | [TP62, ITP66, ITPGS, TTP610,
3aKOHOB MAPaJUIEBHOIO U MOCJIEI0BATEIBHOTO COCIUHEHHUS OK 02, |IIP610, MP3, MP5, MP15,
MTPOBOTHUKOB OK 05, | MP28, MP31, MP32, MP33,
OK 07, | MP34, MP37, MP54, MP55,

OK 04

MP 56, MP 43, JIP34, JIP32,




OK 09,

Jlaboparopuoe  3anstue  NelO.  U3yuenue  paboThI 2/0 OK 01, | ITIP62, ITP66, ITP6S, ITP610,

myiasTuMeTpa.  Omnpenenenne OJIC  uw  BHYTpEeHHEro OK 02, | MP3, MP5, MP15, MP28,

CONPOTUBJICHHS] ICTOYHUKA JIEKTPUUYECKOU SJHEPTUU OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

JlabopaTopHoe 3aHATHE Nell. Omnpenenenue 2/0 OK 01, | IIPG2, ITP66, I1P68, ITP610,

TEMIEPaTypHOTo K03 uirenTa meau OK 02, | MP3, MP5, MP15, MP28§,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,

JlaGopaTopHoe 3anatue Nel2. OnpeneneHrue COMPOTHUBICHUS 2/0 OK 01, | I1IP62, ITPG6, ITPGS, , TTPG10

pe3ucropa METOAOM MapKUPOBKHU OK 02, | [TP610, MP3, MP5, MPI5
OK 05, | MP28, MP31, MP32, MP33
OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,

Jlaboparopnoe  3amsatue Nel3.  Ompenenenne  KIIJ] 2/0 OK 01, | ITP62, ITP66, TTPGS, TTP610,

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

Tema 4.3 JAunakTudyeckne eIMHUIBI, COIePKAHHE 6/0




DIeKTPUYECKHUI TOK
B Pa3JIMYHbIX
cpenax

DnekTpuyeckas MPOBOJUMOCTh PA3IUYHBIX BEIIECTB.

2/0

DneKTpoHHas MPOBOJIUMOCTH TBEPIBIX METaJLJIOB.
3aBUCHMOCTb COMPOTHUBIICHUS METANIOB OT TEeMIIepaTyphl. OK 01, | IIP61, ITPG2, ITPG3, I1P04,
CBepXmpoBOIUMOCTb. OK 02, | IIPGS5, ITP66, IIP6S, ITPGY,
OJIGKTPUYECKUH  TOK B BaKyyMe. CaolicTBa OK 03, | JIP25, MP4, MP6, MP13,
3JIEKTPOHHBIX ITYYKOB. OK 06, | MP17, MP18, MP19, MP20,
[TomynpoBonuuku.  CoOcTBeHHass W MIpPUMECHAst OK 07 | JIPS, JIP6, JIP32, MP21,
IIPOBOAMMOCTD IOJIYIPOBOAHUKOB. CBOMCTBa p-N-miepexoja. MP23, MP44, MP38,
[TonynpoBOIHUKOBBIE PHUOOPHI. MP39, MP46, JIP14, JIP13,
DNIEKTPUUECKUI TOK B 3JIEKTPOJIUTAX. JIP12, JIP28, JIP31
DNEeKTpONMTHYECKAsT JUCCOMMAIUA. DJEKTPOIH3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.
DJeKTpuyueckuii TOK B razax. CaMOCTOATENbHBIN |
HECaMOCTOSITEJIbHBIN paspsa. Paznuunbie THUIIBI
CaMOCTOSATENIbHOTO pa3psaa. Momuus. [1nazma.
TexHuueckue YCTpOMCTBA U [IPAKTUYECKOE
MPUMEHEHHE: Ta30pa3psaHbIe JAMIIBI, 3JIEKTPOHHO-ITyueBas
TpyOKa, MOITYIPOBOAHUKOBBIC MPUOOPHI: AMOJ, TPAH3UCTOP,
dboToaMo, CBETOANO, TadbBaHUKA, paQUHUPOBAHUE MEH,
BBITIJIaBKA ATFOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHSI.
B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSATHIA 4/0
JIabopartopHoe 3aHSTHE Nel4, Onpenenenue 2/0 OK 01, | ITP62, ITP66, ITP6S, ITP610,
AJIEKTPOXMMHYECKOIO0 HOKBUBAJIEHTA MEAUM B Mpolecce OK 02, | MP3, MP5, MP15, MP28§,
ANEKTpoIIn3a cynbdara MeaH. OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,
JlaboparopHoe 3anatue Nel5. 3aBHCHMOCTh COMPOTHBICHUS 2/0 OK 01, |IIP62, IIPo6, IIPGS,
OT TeMIEepaTypbl 00pa3loB MeTaJIIa U MMOJTYIPOBOAHHUKA OK 02, |I1IP610, ITP610, MP3, MP5,
OK 05, |[MP15, MP28, MP31, MP32,
OK 07, |[MP33, MP34, MP37, MP54,
OK 04 |MP55, MP 56, MP 43, JIP34,




OK 09, |JIP32,
Tema 4.4 JAuaakTuyecKkne eIMHUIbI, COIePKAHHE 6/0
MarauTHoe 1moJie
BzaumoneiicTBue IMOCTOSIHHBIX MarHuToOB u 2/0 OK 01, | IIP61, ITP62, ITPG3, I1P04,
MPOBOAHUKOB C TOKOM. MarHutHoe mojie. Bekrop OK 02, | IIPG5, I1Po6, IIPOS, ITPGY,
MAarHUTHON MHAYKIUU. [[puHIMN cyneprno3uIiuu MarHuTHBIX OK 03, [JIP25, MP4, MP6, MP13,
nosjei. JInHuM MarHUTHOM MHIAYKLIHH. OK 06, |[MP17, MP18, MP19, MP20,
MarauTHoe T1Oji€ TPOBOJHUKA C TOKOM (TIPSIMOTO OK 07 [|JIP5, JIP6, JIP32, MP21,
IIPOBOJHMKA, KAaTYIIKU ¥ KPYroBOro BuTKa). OnbIT Opcreaa. MP23, MP44, MP38, MP39,
Cwiia AMriepa, ee HalpaBJIEHUE U MOJYJIb. MP4e6, JIP14, JIP13, JIP12,
Cuita JlopeHuia, ee HampaBlIeHHE U MOAYJb. JIBHKeHHE JIP28, JIP31
3apSOKCHHOW YacTUIlbl B OAHOPOJHOM MAarHMTHOM IIOJIE.
Pa6ora cuel JlopeHia.
MarnuTHoe 1oJie B Bemectse. deppomMarHeTuku, mapa-
W TMaMarHeTHUKU.
IIpodeccuonaibHO - OpHEHTHPYIOLIEE COEPKAHNE 2/0
YcerpolicTBa,  OCHOBAaHHBIE  HAa  CUJIOBOM  JIEMCTBHM
MarsuTHOTO MHOJIS
B ToM 4unciIe NPpaKTHYECKHUX U JJA00PATOPHBIX 3aHATHI 2/0
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COICPKAHME 2/0
[Mpaktnueckoe 3amstue Nel2. Pemenme 3amad 1o Teme 2/0 OK 01, | IIP62,IIPG6, IIP67, MPI1
«MarsuTHOE I0JIE ¥ €ro XapaKTEPUCTUKI» OK 02, | MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
Tema 4.5 JAupakTudyecKkue eMHUIbI, COJEPKAHUE 4/0
JIEKTPOMAarHUTHAsA

HHAYKIHS




SBneHue sIeKTpOMarHUTHOW WHAYKIUHU. [lOoTOK BekTOopa 1/0 OK 01, |IIP61, ITPG2, ITPG3, I1P04,
MarHUTHOMN WHIYKIIHH. DJ1C WHIYKIIUU. 3aKkoH OK 02, | IIPGS5, ITP06, IIP6GS, ITPG9,
AJIEKTpOMAarHUTHOM  wHAyKuuu  Dapajes. Buxpesoe OK 03, | JIP25, MP4, MP6, MP13,
anektpuueckoe none. Toku Dyko. OK 06, | MP17, MP18, MP19, MP20,
OJIC uHOAYKIMU B TPOBOJAHUKE, JBUXKYIIEMCS B OK 07 | JIPS, JIP6, JIP32, MP21,
OJIHOPOJHOM MAarHUTHOM IOJIE. MP23, MP44, MP38,
IIpaBuiio Jlenna. MP39, MP46, JIP14, JIP13,
NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B ILEIHU JIP12, JIP28, JIP31
MOCTOSHHOTO  TOKa. fBieHue  camowHaykuuu. JC
CaMOMHAYKITUH.
DHeprus MarHUTHOTO TOJIS KATYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
IIpodeccuoHanbHO - OPHEHTHPYIOLIEE COTEPIKAHNE 1/0
[IpuMeHeHne 2IEKTPOMarHUTHOM MHIYKLUH B YCTPOWCTBax
U arperarax.
B ToM 4uciie npakTHYECKUX M JIA00PATOPHBIX 3aHATHIA 2/0
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 2/0
[Mpaktnueckoe 3amsitme Nel3. Pemenwe 3amad 1mo Teme 2/0 OK 01, | IIP62,IIPG6, IIP67, MPI1
«DNEeKTPOMArHUTHAsT WHAYKIUSA. 3aKOH 3JIEKTPOMArHUTHOM OK 02, | MP3, MP15, MP12, MP13
uHIyKIud. CaMOMHTYKIIHSI OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
Pa3znen 5 Kosie6aHusi 1 BOJTHBI 22/0
Tema 5.1 JAupaKkTudyecKkue eIMHULBI, COAePKAHUE 8/0
MexaHuuyecKue Konebarenpnas cucrema. CBoOOIHBIE KOJIcOaHMS. 2/0 OK 01, | IIP61, ITPG2, ITPG3, 11P04,
K0J1e0aHUS U BOJIHbI ['apmonnueckue konebanus. Kunemarudeckoe U OK 02, | ITP65, ITP066, IIPGS, ITPGY,
JTUHAMAYECKOE OMUCaHNe. DHEPTeTHIECKOE OMMCaHue (3aKOH OK 03, | JIP25, MP4, MP6, MP13,
COXpaHEHUSA MEXaHHUYEeCKOMH SHEPTHUH). BriBog OK 06, | MP17, MP18, MP19, MP20,
JTUHAMAYECKOTO OMMCAHMS TAPMOHUYECKHUX KOJIeOaHUM 13 MX OK 07 | JIPS, JIP6, JIP32, MP21,

SHEPTreTUYECKOr0 U KHHEMAaTUYECKOTO OMUCAHUSI.

Avmmatyna u ¢asza konebanuii. CBs3b aMIUTUTYIBI
KoJe0aHui UCXOJHON BETUYHMHBI C aMIUTUTYIaMU KoJieOaHun
€€ CKOPOCTU U YCKOPEHHUSL.

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




[leppon m wdacrora konebanmii. Ilepwony wmanbix
CBOOOMHBIX  KOJICOAHWI  MATEeMAaTUYECKOTO  MAasTHUKA.
[lepuros cBOOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA.

[TonsiTve o 3aTyxatromux KoseOaHUsAX. BblHyXIeHHbIE
koneOanusi. Pesonanc. Pe3onancHas kpuBas. BrusHue
3aTyxaHHs HA BUJI PE30HAHCHOM KpHUBOU. ABTOKOJICOaHUSI.

MexaHuyeckue BOJIHBI, YCIIOBUS UX PACIPOCTPAHECHHUS.
ITonepeunsle M mnpononbHble BOIHBL [lepuon, cxopocTsb
pacnpocTpaHeHHUs U JAjuHa BOJHbI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaXXEeHUE, TMpelioMlieHHne, uHTepdepeHus u
mudpakius.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HeHHE OKPY>KAIOIICH CPeIbI.

B ToM unciie npaKTHYeCKHX M JIA00PaATOPHBIX 3aHSITHIA 6/0

[Ipaktrueckoe 3ansitue Nel4. Mexanuueckue kosieOaHus U OK 01, | IIP62,IIPG6, IIP67, MPI1

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

JlaboparopHoe 3ansTue Nel6. [IpoBepka 3aKOHOB KoJieOaHUI 2/0 OK 01, | ITP62, ITP66, ITPGS, ITP610,

MaTE€MaTHYE€CKOI0 MasTHHUKA OK 02, | I1P610, MP3, MP5, MPI15
OK 05, | MP28, MP31, MP32, MP33
OK 07, | MP34, MP37, MP54, MP55
OK 04 | MP 56, MP 43, JIP34, JIP32,
OK 09,

Jlaboparopnoe  3amsatme Nel7.  M3ydeHWe  3aKOHOB 2/0 OK 01, | [TP62, ITPG6, ITPGS, , ITP610

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

Tema 5.2 JunakTuyeckue eTHHUIBI, COAEPKAHUE 8/0




DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KosnebarenpHbIi KOHTYD. CBo0OogubIE
AJIEKTPOMArHUTHBIC KOJeOaHus B UI€aTbHOM KOJiebaTeTbHOM
koHType. Dopmyna Tomcona. CBs3b aMIUTUTYABI 3apsja
KOHJICHCATOpa C aMIUIUTYJ0W CHJIBI TOKa B KOJIEOATEITHHOM
KOHTYpE.

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

BbIHYX1€HHbIE 3]IEKTPOMAarHUTHBIE KOJIeOaHus.
IIepeMeHHBINT TOK. MOIIHOCTH IIEPEMEHHOIO TOKA.
AMIUIUTYZHOE W JEHCTBYIOLIEE 3HAYEHUE CHIBI TOKA U

HanpsDKEHUs  Npu  pa3iuyHoil  ¢opMe  3aBUCUMOCTHU
IIEPEMEHHOT'0 TOKA OT BPEMEHHU.
CuHyconjaibHbIil  mepeMeHHbIi  Tok.  Pesucrop,

KOH/IEHCAaTOp W  KaTyllka MHAYKTUBHOCTH B  IIeNH
CHHYCOUJAJIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHUi.

Wneanbubiil Tpanchopmarop. [IpousBoactso, nepegada
U TIOTpeOJICHHE MIEKTPUUECKON SHEPTUH.

DKoJorn4YecKue pucku npu IIPOU3BOJCTBE
aneKkTpodHeprun. KynbTypa ucnonbs30BaHus JIEKTPOIHEPTUN
B HOBCGZ[HGBHOI\/’I KHU3HU. 3H€KTpOMaFHI/ITHI>Ie BOJIHBI.
VYcnoBus m3mydeHHMs DJJIEKTPOMAarHUTHBIX BOJIH. B3anmHas

OpHUEHTALIUSI BEKTOPOB E, é, V' B DIEKTPOMArHUTHOM BOIIHE.
CBoiicTBa JJIEKTPOMArHUTHBIX BOJIH: OTpPa)KE€HUE,
MperoMIIeHue, MoJsipu3anus, uHTepdepeHus u Tudpaxius.
[llkama  3MEKTPOMAarHUTHBIX  BOJH. [IpumeHeHue
ANEKTPOMArHUTHBIX BOJH B TEeXHUKE U ObITYy. [IpuHIMIBI
paarocCBI3u )44 TEJIECBUICHHUS. Pagnonoxarms.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpPEbl.

1/0

IIpogeccnoHaIBLHO - OPHEHTHPYIOLIEE COJePKAHNE

1/0

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

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




TexHonoruu oOxpaHbl OKPYKAIOUIEH Cpelbl NMPU CHKUTAHUU
OpPraHWYEeCKOro TOIUIMBA; ['a30BO€ TOIUIMBO U OCHOBBI €r0
COKMTaHUS; TPeoOpa3oBaHus TEIUIOTHl B JJIEKTPUYECKYIO U
Jpyrue BUAbI DHEPIUH.

B ToM 4nc/ie npaKTHYeCKHX M JIA00PATOPHBIX 3aHITHIA 6/0
[Ipaktrueckoe 3ansitue Nel5. Pemienue 3amauy Ha BUIBI 2/0 OK 01, | IIPG2,IIPG6, IIPG7, MPI,
CONPOTUBJIICHUM B LENAX IE€peMEHHOro Toka. Dopmyssl OK 02, | MP3, MP15, MP12, MP13,
TpaHchopmaropa OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
[Ipaktuueckoe 3anstue Nel6. Pemmenune 3amau mo Teme 2/0 OK 01, | I1P62,ITPG6, IIPG7, MPI,
«INEeKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI OK 02, | MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MPS,
MP10
JlabopaTtopHoe 3anstue Nel8. YerpoiicTBo Tpanchopmaropa, 2/0 OK 01, | I1P62, IIPG6, IIPGS,
reHeparopa OK 02, | I1P610, ITP610, MP3, MPS5,
OK 05, | MP15, MP23, JIP26, |,
OK 07, | MP28, MP31, MP32, MP33,
OK 04 | MP34, MP37, MP44, MP47,
OK 09, | MP48, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Tema 5.3 JupaKkTuyecKkue eJMHULBI, COAePKAHUE 6/0
Ontuka
[IpsimonuneitHOe pacrpocTpaHeHue cBeTa B 2/0 OK 01, | IIP61, ITP62, ITP63, ITP64,
oaHopoaHou cpexe. JIyu cBera. ToueyHbIl HCTOYHUK CBETA. OK 02, | IIPGS, I1P06, IIP68, ITPGY,
OtpakeHue cBeTa. 3aKOHbl OTPAXXEHHUs  CBETA. OK 03, (JIP25, MP4, MP6, MP13,
[Toctpoenne  m300pakeHHWil B IJIOCKOM  3€pKalie. OK 06, |[MP17, MP18, MP19, MP20,




Cdepuueckue 3epkaa.

[Ipenomnienue cBera. 3aKOHBI MPEIOMIICHUS CBETA.
AOCONIOTHBIM TIOKa3aTelb mpesomMieHus. OTHOCUTEIbHBIN
nokazatenb npenomiieHus. [1oCTOSHCTBO 4acTOTBI CBETa U
COOTHOIIEHUE JUTUH BOJIH npu nepexozue
MOHOXpPOMATHYECKOTO CBETa 4Yepe3 TpaHully pasjenia ABYX
ONTHUYECKUX CpE.

Xon nyuedr B mpusme. Hucnepcusi cBera. CloKHBIN
cocraB Oenoro csera. L[Ber.

ITomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yroa
MIOJIHOTO BHYTPEHHETO OTPAKEHHUSL.

CoOlwuparomue 1 pacceuBaroNIve JTHH3BL. TOHKAs JINH3A.
@DOKYCHOE pacCTOSTHUE U ONTHUYECKAs] CHJIA TOHKOM JIMH3BI.
3aBUCHMOCTh (POKYCHOTO PACCTOSHUS TOHKOH chepudeckoi
JMH3bl OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKA3aTest
MIPEJIOMJIICHUSI.

dopmysia TOHKOW JIMH3bl. YBEJIHMYECHHUE, JaBAEMOE
JINH30M.

Xon Iyda, MpOILIEAUIErO JMH3Y IOJ HPOU3BOJILHBIM

yIJIOM K €€ TIJIaBHOM onrtuyeckod ocu. [loctpoenue
M300paXeHU TOYKM U OTpe3Ka MPSMOM B COOMpPAIOMIMX U
paccerBalONIMX JIMH3aX W WX cUcTemax. Onruueckue
npubopsl.  Paspemmaromas  cmocoOHocTh.  ['maz  kak
OTITHYECKAast cucrema. [Ipenenst MPUMEHUMOCTHU
F€OMETPUYECKON ONTHKHU.
BonnoBas onrtuka. MuHtepdepenuust cBera. KorepeHTHbIe
WCTOYHUKU.  YCIOBUSL  HAONIOJEHWUS  MaKCUMyMOB U
MUHUMYMOB B HHTEp(EpPEHIIMOHHOW KapTHHE OT JBYX
KOTEPEHTHBIX ~ MCTOYHUKOB. [IpuMepbl  KilacCMUecKuX
MHTEPPEPEHITUOHHBIX CXEM.

Hudpakmuss  cBera.  JludpaknumoHHas  pemieTka.
YcnoBue HaOMIOACHHS TJIABHBIX MaKCHUMYMOB TpU TaJCHUU
MOHOXPOMATHYECKOTO CBeTa Ha AU(PAKIMOHHYIO PEIICTKY.
[Tonsipuszanus ceera.

OK 07

JIPS5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




B TOM uMciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

4/0

JIaboparophuoe 3anstue Nel9. Onpenenenue noka3arens 2/0 OK 01, | ITP62, ITP66, ITPGS ITP610,
MPETOMJICHHUS CTEKJIA. OK 02, | MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP
OK 04 | 56, MP 43, JIP34, JIP32,
OK 09,
[IpakTuueckoe 3anstue Nel7 Pemenue 3aga4 no reme 2/0 OK 01, | ITP62,ITP66, 11PG7, MP1,
«Onruka» OK 02, | MP3, MP15, MP12, MP13,
OK 05, | MP17, MP19, MP 20,
OK 07, | MP45, MP42, MP 43, MPS,
OK 04 | MP10
OK 09
Pa3znen 6. OcHOBBI crienMaJILHOH TEOPUH OTHOCUTEILHOCTH. 1/0
['paHunibl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. 1/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
Tema 6.1 OfHOBbI IMocTynaTsl CrienUaibHON TEOPUH OTHOCHTEIBHOCTH. OK 02, | ITP65, IIPG6, IIPGS, ITPG9
CrennaILHON [TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAL. OK 03, | JIP25, MP4, MP6, MPI13
Teopun [IpeobpazoBanuss  JlopeHia.  VciioBHE — TPUYMHHOCTH. OK 06, | MP17, MP18, MP19, MP20
OTHOCHTCJIBHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHU OK 07 | JIP5, JIP6, JIP32, MP21
Y COKpAILICHUE JJTUHBI. MP23, MP44, MP38, MP39
OHEeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI. MP46, JIP14, JIP13, JIP12
CBsi3p  Maccel € DHEprUel W HUMIIYJIbCOM JIP28, JIP31
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TIOKOSI.
Paznen 7 KBanroBas pusuka 70
JAunakTuyeckue eTUHULBI, COAEPKAHUE 3/0

Tema 7.1
KopnyckyasipHo-
BOJIHOBOM 1yaJIu3M.




PaBHOBecHOE TermioBoe m3MydeHUE (M3JIy4eHHE aOCOJIOTHO 1/0 OK 01, |IIP61, ITPG2, ITPG3, I1P04,
4epHOTro Tena). 3akoH cMmemeHnus Buna. ['mnoresa [Inanka o OK 02, | IIPGS5, ITP06, IIP6GS, ITPG9,
kBaHTax. DoToHBL. DHeprus W HUMOYIbC  (OTOHA. OK 03, | [IPyl, TIPy2, Ilpy3, Ilpy4,
®oroadpdexr.  Omeitet A.I.  CroneroBa.  3aKOHBI OK 06, | ITPy5, TIIPylO0, [TPy11,
dborodddekra. YpaBHenue ODiHmTerHa 11 doTodPdekra. OK 07 | IIPyl13, JIP25, MP4, MP6,
"Kpacnass rpanmna" Qortosdpdekra. [laBnenue cpera (B MP13, MP17, MP18, MP19,
YaCTHOCTH, JIaBJICHWE CBETA Ha a0COJIFOTHO MOTJIOMIAONIYIO U MP20, JIP5, JIP6, JIP32,
a0COIFOTHO OTpaXKawIyr MoBepXxHOCTh). OmbiTel [1.H. MP21, MP23, MP44,
JlebeneBa. BonHoBBIe cBoiicTBa yactuil. Bomubr ae bpoitns. MP38, MP39, MP46, JIP14,
JlivHa BosHEI e Bpoiinis u pa3mepbl 001acTh JTOKaTU3auu JIP13, JIP12, JIP28, JIP31
IBUKYyIIeHcs yacTuipl. KopnycKymnsipHO-BOTHOBOM Jyallu3M.
Hudpakiuss s7ekTpoHOB Ha Kpuctamwiax. Cnemmduxa
U3MepeHuit B MHUKPOMHUDE. CootHomieHus
HeomnpezaeneHHoctel ['elizendepra.
B ToM 4uciie npaKTHYECKUX M JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktnueckoe 3anatue Nel8. Pemenue 3amau mo Tteme 2/0 OK 01, | I1IP62,ITPG6, IIP67, MPI1
«3akoHnbl hoTodrdPdekra. YpaBHeHHE DUHIITEITHAY. OK 02, | MP3, MP15, MP12, MPI13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
Tema 7.2 JAupaKkTudyecKkue eIMHULBI, COACPKAHUE 3/0
Crtpoenue atoma OmnpIThl  TO  HWCCIIENOBAHUIO  CTPOCHHS  aroma. 1/0 OK 01, | IIP61, ITP62, ITPG3, 11P64,
[Tnanerapnas mogens atoma Pesepdopaa. OK 02, | IIPOGS, I1P06, IIPGS, ITPG9,
[Toctrynatel bopa. M3nydyenue u noriouieHre GOTOHOB OK 03, | ITPyl, IIPy2, Ilpy3, Ilpy4,
IIpU NIEPEXOZE aTOMA C OJHOI'O YPOBHS SHEPIUU Ha JAPYTOM. OK 06, | ITPyS, IIPylO, ITPyl11,
Bunber criektpoB. CHEKTp YpPOBHEH SHEpPIMM aroma OK 07 | ITPyl3, JIP25, MP4, MP6,
BOJIOPO/IA. MP13, MP17, MP18, MP19,
CnoHTaHHOE M BBIHYK/JEHHOE U3ydyeHue ceera. Jlazep. MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
B ToM yunciie MpakTHYeCKUX U JJA00PATOPHBIX 3aHATHIA 2/0




[Tpaktrueckoe 3ansTue Ne 19. «3anmuch sIACPHBIX pEaKITUi. 2/0 OK 01, | IIP62,IIPG6, IIP67, MPI1
CrpoeHue aTOMOB U aTOMHBIX sJiep. 3aKOH PaJOaKTUBHOIO OK 02, | MP3, MP15, MP12, MP13
pacmanaa. OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
Tema 7.3 Hyxnonnas monens siapa ['eizenGepra - MBaHeHKo. 1/0 OK 01, | IIP61, ITP62, ITPG3, I1P04,
ATOMHOE s1IpO 3apsin  anpa.  MaccoBoe  umcino  sapa.  M3ortormbl OK 02, | IIP65, I1P6G6, IIP6GS, ITP6G9
PamnoaktuBHOCTE.  Anb(da-pacnaz.  DJIEKTPOHHBIA | OK 03, | [TPyl, IIPy2, Ilpy3, Ilpy4
MO3UTPOHHBIA  Oera-pacnman. ['amMma-usznyuenuwe. 3akoH OK 06, | IIPyS, IIPylO, I1Pyl1
palMOaKTUBHOrO pacnaja. PaauoakTUBHBIE U30TOINBI B OK 07 | IIPyl3, JIP25, MP4, MP6
npupose. CBolicTBa MOHM3UPYIOLIETO M3IydeHUs. BnusHue MP13, MP17, MP18, MP19
paJMOaKTUBHOCTH Ha HWBBIE€ OpraHu3Mbl. EcTecTBeHHBIN MP20, JIP5, JIP6, JIP32
¢doH m3nydeHus. [lo3umerpus. DHEpPrus CBsI3W HYKIIOHOB B MP21, MP23, MP44, MP38
sanpe. Snepuwsie cunbl. Jlepexkt Maccel sapa. SnepHbie MP39, MP46, JIP14, JIP13
peakuuu. [lenenue wm cuHTe3 sAep. SAAepHbIE PEAKTOPBHI. JIP12, JIP28, JIP31
[IpoGnembl  ympaBisieMOro  TEPMOSACPHOTO  CHHTE3A.
DKOJIOTHYECKUE aCIEKThl PA3BUTUS SAECPHOU DHEPrETHKH.
MeToapl perucTpallii U HUCCIEIOBAaHUS 3JIEMEHTapHBIX
YaCTHII. OyHAaMEHTAIbHBIE B3aMMO/ICHCTBUA.
bapuonbsl, wme3oHpl U sentoHsl. IIpencraBienne o
CrannmaptHoit monenu. KBapk-riatooHHass MOJENIb aJIpOHOB.
@usuka 3a npenenamu CrangaptHo Monenu. TemHas
Marepusi U TeMHast d3Heprusi. EqUHCTBO (u3ndecKkoil KapTHHBI
MHUpa.
4/0
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.
Tema 8.1 JmemenTI JAupakTuvyeckne eIMHUIBI, COIePKAHNE 2/0
ACTPOHOMUM U
acTpodu3NKH. Ortanbl  pa3BuTus  actpoHomuu.  llpukiagHoe 2/0 OK 01, | ITPG3, ITPy6, ITPy§,MP 10,
MHPOBO33PEHUYECKOE 3HAYECHHE acTpOHOMHH. [IpuMeHnMocTh OK 02,
3aKOHOB (DM3MKM Ui OOBSICHEHUS TNPHPOJI KOCMHYECKHX OK 03,
00BbeKTOB. MeToapl  aCTPOHOMHUYECKHX  HCCIEA0BaHUM. OK 06,
CoBpeMeHHbIE ONTHUYECKUE TEIECKOIbl, PaJIUOTEIECKOMNbI, OK 07

BHeaTMoc(epHass acTpoHoMusa. Buja 3Be3gHoro Heba.
Co3Be3usi, spkHe 3BE37bl, IUIAHETHl, HUX BHJIUMOE
neuxenne.CoaHeuHas cuctema.CoJHile. Conneunas
akTUBHOCTbh. McTounuk sHeprun ComHIa U 3Be3/.3BE3/bl, UX




OCHOBHBIEC XapakKTepUCTUKHU. Jlumarpamma 'CHeKTpasibHBIN
KJIACC - CBETUMOCTL'". 3BE3/1bI TIIABHOU ITOCIICI0BATEIIHHOCTH.
3aBUCUMOCTh ''Macca - CBETHUMOCTH'" UIT 3Be3X IVIaBHOU
MOCJIeIOBAaTEIbHOCTU.  BHyTpeHHee  CTpoeHHe  3BeE3J.
CoBpeMEHHBIE TIPEJICTAaBICHUS O HPOUCXOXKICHUU U
spomonuy CoJIHIIA ¥ 3Be3[. JTambl KU3HU 3Be31. MIICUHBIN
[TyTh - Hama ["anaktuka. [lonoxxenue u neuxenue ConHia B
lanaktuke. Tumnbl ranaktuk. PagporanakTMku W KBa3aphbl.
Uepnblie npIpbl B sapax ranakTuk.Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa06isa. Pa3z6eranue ramaktuk. Teopus
Bonbmoro B3peiBa. PenmkroBoe wusmyueHue. MaciiraOHas
cTpyktypa Bceenennoil. Meraranaktuka. Hepemennsie
po0JIEMbI ACTPOHOMHUH.

B ToM yHc/ie MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2/0

[Tpaktrueckoe 3anstue Ne 20. PaGora ¢ kapToil 3BE3qHOTO 2/0 OK 01, | IIP62,ITPG6, IIP67, MPI

HeOa. OK 02, | MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10

HpOME)KyTO‘lHaH aTTeCTanusa

Bcero:

117/0




3.3 IlepeyeHnnb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Tembl 1a060pPaTOPHBIX
MPAKTUYECKUX 3aHATHI

u ()

Kparkoe conepsxanue/ onucanue (11eiab paboTh)

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

Paznea 2 MEXAHUKA

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansaTre Nel

((OHpeI[eHeHI/IC IIJIOTHOCTHU BEIICCTBA»

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

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

BEChl C pa3HOBECAMHU; JIMHEHKa MacIITabHas;
LITAHTCHIUPKYJb, MEH3YpKa;  BELIECTBO,
IUIOTHOCTh KOTOPOT'O HY’KHO OIIPEIEIUTh

JlabopaTtopHoe 3ansitue No2

Omnpenenenne kodpduiveHTa XecTKOCTH

yIpyroro Tena

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

"  ONpeAeNuTh IEHY JICNCHUS  HM3MEPUTEIBHBIX

npuOOpOB, H3MEPUTH YJ/UIMHEHHE YIPYroro Tejla Mpu
pa3nuuHbIX JAedopMaluax, paccuuTarb KOIPPHUIUEHT
KECTKOCTH,

®  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMHU 3HAUYEHUSMHU U
YCTaHOBUTH MOTPELIHOCTD HKCIIEPUMEHTA

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

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

HpaKTquCKI/Ie 3aHATHSA

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

KHNHEMATHUKE.

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

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

OTHOCHUTCIBHOCTH,

WHAWBUAYAJIIbHOC 3aaHuC, KOHCIICKT

HeKHI/Iﬁ, CITPaBOYHEBIC MaTCpUaJIbL




® [ocie M3y4yeHHUs TEOpEeTUYEecKOoro MaTepuasia
paccMoTpeTh  OOpasel]  pelieHHs  TUIOBBIX  3ajad,
BBITIOJTHUTDH 33IaHUS TPAKTUYECKON 4acTH
[TpakTueckoe 3ausitue No2 Pemenue " HAayuuTbCi pelarb 3aJaud Ha  MapaMeTpbl | HHAUBUAYAIbHOE 3aJlaHue, KOHCIIEKT
33/1ad  HAa TMapaMeTpbl BpallaTeIbHOTO | BpalaTeIbHOTO JIBHXKCHHS JICKITUH, CIIPABOYHBIC MAaTEPHAIIBI
JIBUKCHHUS
[Tpaktueckoe 3ausitue Ne3 Pemenue " packpeITb CoOJIepKaHuWE 3akoHOB HblOTOHAa U | TeTpaip A MPaKTHYECKHX paboT, pyuka,

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

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

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

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

[Ipaktrueckoe 3ansatue No4  3akoHBI
COXpaHEHHS B  MEXaHUKe M  UX
MIPUMEHEHUE

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

" J1Iocie HU3YUCHUA  TCOPCTHUUYCCKOI'O Marcpuraia
pPacCMOTPCTDb O6p336].[ peLICHUA THUIIOBBIX 3aja4,
BBITIOJITHUTB 3aaHUs HpaKTI/I‘ICCKOﬁ qacTu

TeTpaab JUIA MPAKTUYECKHX padoT, pydKa,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaall

[TpakTrueckoe 3ansaTue Nes

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

TeTpajb Ul MPAKTUYECKUX paboT, pydka,

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

ra3oBbIX 3aKOHOB”

MapaMeTpoOB Ta3a 3aJaHHOW MAacChl; ONBITHBIM IyTEM
yOeauTcs B cripaBeNIMBOCTH 3aKkoHa boiinsa-MapuoTra;

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

OWIHHAP C TO(QPUPOBAHHBIMH CTCHKAMH,
IIKAJIOKW YCIOBHBIX €IWHHI], IOPIIHEM C

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

MacChl — BO3JIYX.

JlaGopaTtopuoe 3ansatue Ned OmnpeneneHue
KodduImeHTa MOBEPXHOCTHOM
TUIOTHOCTH JKUAKOCTH METOJOM OTpBIBA

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

MINPUI] JJI8 YUCTOM BOXBI, IIIPHIL JUIS
MBUIBHOTO pacTBopa (o6bemMom 5-10 wmu),
CTaKaHYMK C YHUCTOM BOJOH, CTaKaHYHK C




KareJib

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

YCTAHOBUTH NOI'PCIIHOCTD SKCIICPUMCHTA

MBUIBHBIM PACTBOPOM, IITAHTCHIMPKYJIb WIH
MHUKPOMETP, OCTPO OTTOUEHHBIA KapaHAalll.

JlaGopaTtopHoe 3ansatue Ne5 OnpeneneHue
BJIQKHOCTH BO3JlyXa H aTMochepHOro
JTABJICHUS

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

rurpometp ncuxpomerpudeckuii BUT — C,
CTakaH ¢ KUIITUYEHOH BOJIOU

JlabopaTtopHoe 3ansarue Ne6 Omnpezenenue
YIIEIBHOM TEIUIOEMKOCTH BEUIECTBA

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

"  OHpeNenuTh LEHY  JCJCHHS  HM3MEPHTENIbHBIX
npubOpOB, M3MEPUTh MAacCcy KaJIOpUMETpa, BObBI, Tela,
HAarpeB TeJl0, IIPOU3BECTH TEIUIOOOMEH C  BOJOIA,
paccumMTaTh TEINIOEMKOCTH Tela,

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

BEChl ONTHYCCKHE HA INTAaTHBE, Pa3HOBEC;
UCCIIEIyeMOE  BEIIECTBO;  KaJOPHUMETP;
TEPMOMET; AIEKTPOILIUTKA; COCY/I C BOIOM

JlaGopaTopHoe 3aHATHE Ne7
Onpenenenyre MOy YIPYTOCTH PE3UHbI

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

"  ONpeneiuTb MOAYJdb YIPYTrOCTU PE3UHBI
pacTsKEeHUH;

" MPOM3BECTH PACTSIKEHHE IIHYpa, U3MEPUB pazMep
nedopmanuu;

"  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMH 3HAUCHUSMU U
YCTAaHOBUTDH IMOTPCITHOCTH SKCIICPUMCHTA

npu

MOBapeHHast COJIb, JUCTHUILUIMPOBAHHAS BOJA,
BOPOHKA, JICpEBSHHAs IMIMaKKa, Mapiis,
CTaKaHbl, HUTKa (JIeCKa), PE3MHOBBIN LIHYP
mmaon 25—30 cMm u ceuenuem 4— 10 mm2
,Ha0op rpy3oB mo 0,1 Kr, mTaTuB, TUHEIKA,
IITAHTSHITUPKYITh HITH MUKPOMETP

IIpakTHYeckHe 3aHATHA

[IpakTuueckoe 3ansatue Ne6
Pemmenne 3agau mo teme «OcuoBsl MKT.
YpaBHEHHE COCTOSTHUS UICATHHOTO Ta3a

" 3aKpCIIUTh YMCHUA n HaBBbIKU BBIYUCICHUS
[IapaMeTpPOB COCTOSIHUSA ra3a, UCIIONIb3Yys T'a30BbIE 3aKOHBI
n ypaBHeHue MenaeneeBa — Kialinepona;

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

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHaml

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

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

" [ocie U3yueHUus
paccMoTpeTh  obOpaser|

TCOPCTUUCCKOT'O MaTcpHrajia
PEIICHUA THITOBBIX 3aaa4,

TeTpaap U1 TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHaml




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

IIpakTrueckoe 3anstue Ne7

" 3aKpCIIMTh YMCHHA KW HABBIKU PCIICHHA 3a1a4d Ha

TETpaab Uil MPAKTUYECKHX paboT, pydKa,

Pemenne 3amau no TemMe «OcHOBBI | mnepBoe Haudano TtepmoauHamMuku u  KIIJ[ TenmoBoro | Meroanueckue PEKOMEH1alluu o
TepMOJMHAMUKHU. [IpuMeHeHue mnepBOro | JABUTATENS; BBITIOJIHEHHIO paboTHI, CIIPaBOYHBIN
HayaJla TEPMOJAMHAMUKH K HU30IPOLIECCAM. " [OClI€ M3Y4eHUS TEOpPETMYECKOrOo MaTepuaia | MaTepuall, JMHEHKa, KapaHIanl
KII/I TermoBoro nBuraTtens» paccMOTpeTh oOpa3ell peuieHusi TUIIOBBIX  3ajady,
BBIIIOJIHUTH 3aJaHUS] NPAKTUYECKON YaCTH
Pasnen 4. DiekTpoanHaMuka
JlabopaTropHble 3aHATHSA
JlabopaTtopHoe 3ansarue Ne8 Ornpenenenue = QIpEacsEHue YAEIBHOTO CONIPOTUBJICHUS | ICTOYHHK TOKA, amIIepMETP, BOJBTMETP,
YAEJIBHOI'O CONIPOTUBIJICHUS IIPOBOJHUKA MIPOBOJIHUKA KCIIEPUMEHTAIbHBIM IyTEM; COEIMHUTEIIbHbIE IPOBO/IA, KJIIOY,
®  ONpENEeNuTh UEHY JICJICHHS  M3MEPUTENBHBIX | IITAHTEHUHUPKYJIb, JUHEWKA, KYCOK IPOBOAA,
npuOOpoB, U3MEPUTHh JJIUMHY MPOBOAHHKA, COOpaTh | yAEIbHOE CONPOTHUBIICHUE KOTOPOIo
BJIEKTPUYECKYI0 I€lb 10 CXEME, CHSTh [IOKa3aHUs | ONPEAEIsIeTCs
npubOpoOB,  paccuumTaTh  YAEIbHOE  COMNPOTHBIICHUE
MPOBOJIHUKA;
"  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMHU 3HAUYCHUSMU U
YCTAHOBHUTH MOTPEIIHOCTh IKCIEPUMEHTA
JlaboparopHoe 3aHATHE Ne9 " H3Y4YUTh MOCJIENOBATENBHOE M  MApPAUICIBHOE | MCTOYHUK  DJIEKTPUYECKOW  DHEPrud  C
DKCrepuMeHTalbHasi TPOBEpKa 3aKOHOB | COCTMHEHMS MPOBOJHUKOB; MOCTOSIHHBIM HampspkeHueM (He Bwire 25B);
[apajuIeIbHOTO ¥ IIOCIEA0BATEIBHOIO ®  OQNpENenuTh LEHY JEJIECHUS  HU3MEPUTENBHBIX | BOJIBTMETP IIKOJIbHBIH; amIiepMmeTp
COEIMHEHUS TPOBOJHUKOB puOOpOB, coOpaTh DJIIEKTPUUECKYIO II€Mb IO CXeMe | MIKOJbHBINA, Ha0op  JEMOHCTPAIIMOHHBIX
MOCIEA0BATEIBHOTO U IApaUICIbHOTO  COECIMHEHUS, | PE3UCTOPOB C PAa3HBIMU CONPOTHUBIICHUSIMU,

U3MECPUTH CHIIYy TOKa M HAIIPSKCHHUE Ha BCEX YyYaCTKaXx,
ONpOBEPUTH COOTHOIICHHUEC I1apaMETPOB Ha COOTBCTCTBUC
3aKOHaM COCIHNHCHHUA

KJIF04Y, COCAUHUTCIIbHBIC ITPOBOAA

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

HAy4UTBhCS II0JIb30BATHCA MYJIBTUMETPOM U1 Pa3HbIX
PEXUMOB pabOTHI

MYJIbTUMETpP, HabOp pe3UCTOPOB,
TPHO/IBI, HUCTOYHUK  TOKa,

IHAOJBI,
peocrar,

" BHYTPEHHETO COIIPOTUBIICHUS COEIMHUTEIIBHBIE IPOBOJA, KIIIOY.
MCTOYHUKA AJIEKTPUUYECKON SHEPTUI

JlaboparopHoe 3aHATHE Nell ®  PacKpbITh BIIMSIHUE TeMIIEpaTypbl Ha | mpubop JUIsl OIpeneseHHs] TeMIIepaTypHOro
Omnpenenecuue TEMIIEPaTypHOTO | 3JEKTPUUYECKOE COIMPOTHBIEHHE METAJUIOB; OMNBITHBIM | KOO(Q(UIIMEHTa  CONPOTHBIEHHUS  MEHH,
Kod(dumeHTa Meu nyTéM  ONpelNeNnuTh  KO3(PPHUIMEHT  TepMHuecKoro | repmomMerp texHudeckuit or 0 mgo 100°C c

COIIPOTHBIIEHUS] MeJU, COOpaB AIIEKTPUUYECKYIO ILEMb U
W3MEpUB DJIEKTPUUECKHE TapaMeTpbl MpH Pa3INdHbIX
TEMIEPATypax MPOBOJIHUKA;

ueHo aenenus 1°C, oMMeTp, BHEIIHUNA COCYT
KaJIOpUMETpa C BOJOHM, DJIEKTPOIUIUTKA,
KJIIOY, COCIMHUTEINIbHbIE MPOBOJIA, IITATUB C




® JOCTPOMTH [0 DKCIEPUMEHTAJIbHBIM  JaHHBIM
rpauK 3aBUCUMOCTH COTPOTUBIICHHUS OT TEMIIEPATYPHI

MyQTOH ¥ JTATTKOM.

JlaGopaTopHoe 3aHATHE Nel2
OnpeneneHne CONPOTUBIIEHUS PE3UCTOpA
METOJIOM MapKHUPOBKHU

" OonpeacuThb HOMMHAJIBHOC COIIPOTUBJICHHUE
PE3UCTOPOB MECTOAOM MAPKUPOBKH,

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

Ha0Op PE3UCTOPOB Pa3HBIX CONPOTUBICHHI,
TabJIMIIa 3HAKOB MAPKUPOBKHU.

JlaboparopHoe 3aHATHE Nel3 ® HAyuyWTbCS MPAKTUYECKU ONPEIEIATh TEIUIOBYIO | 2 3JEKTPUYECKHX HarpeBaTels, COCyHd Ul
Omnpenenenne KII/I narpesareneit OT/1auy 3JIEKTPUUYECKOr0 HarpeBaTesis JItoOOro TUIIA; KUIISTYECHUS BOJIbI, BOJAa, TEPMOMETP,
" [POM3BECTH HArpeB JKHUJIKOCTH U OIPEAETUTh | CEKyHIOMEp (Yachl), CIPaBOYHUK MO (HU3HKE
TEIUIOBBIE ITApaMETPBI NIPOLIECCa;
= omnpenenauTb 3¢(HEeKTUBHOCTh pabOThl HarpeBareneit
CpPaBHEHUEM IOJYYEHHOMN U MEPETaHHON TEMIOThI
JlaboparopHoe 3aHATHE Nel4 ®  ONpENEeNuTh  ANEKTPOXMMUYECKHI  HKBHUBAJIECHT | BECbl M PAa3HOBECHI;  aMIIEPMETP; 4Yachl;
Omnpenenenue NEKTPOXUMHUYECKOTO | MEAM SKCIIEPUMEHTAIIBHBIM ITyTEM; NEKTPOIUINTKA; aKKyMyJsiTOpHasi Oatapes;
SKBUBAJICHTA Meau B npoiiecce ® [PUTOTOBUTH PACTBOP DJEKTPOIUTA, MPOMYCTUTH | PEOCTAT; KIIIOY; MEAHBIC DJIEKTPOJbI (2 1IT).)
AJIEKTPOJIN3a CyJib(haTta MeaHu. Yyepe3 Hero AEKTPUUYECKUH TOK; CO BCTaBKOW; COEIMHUTENbHBIE IPOBOJA;
® HaWUTU DJIEKTPOXUMHUYECKUWA HKBUBAJICHT MEJHU | JIEKTPOJIUTHYECKAss BaHHA C PacTBOPOM
yepe3 Maccy oOcaJka Ha 3JEKTPOJeH IapaMeTpbl | MEJHOTO Kylopoca
ANEKTPUYECKON LIETIN;
® pe3ynbTaT CPaBHUTH C TAOJUYHBIMHU 3HAUECHUSAMU U
YCTaHOBUTH MOTPEIHOCTD IKCIIEPUMEHTA
JlaboparopHoe 3aHATHE Nel5 ®  U3MEPSTh CONPOTHBICHNUE IPOBOJAHUKA OMMETPOM; | MYJbTUMETpP, MNPUOOPHl AN U3YyYEHUs
3aBUCUMOCTh COIPOTHUBIICHUS oT "  YCTaHOBMTbH 3aBUCHUMOCTbH CONPOTHBIICHUE METAJlJa | 3aBUCUMOCTH COIPOTUBIICHHMS MeTala |
TeMIepaTrypbl  00pa3lloB MeTaula M | | MOJYIPOBOJAHMKA OT TEMIIEPATyphl MOJTyTIPOBOTHUKA oT TEMIEPATYPHI,
IOJIyTIPOBOJHUKA TEPMOMETD, DJIEKTPUUECKas IUIMTKA, IITATHUB

C NIPUHAUIEKHOCTSIMH, KOJIOA C BOJOH.

IIpakTHYeckHe 3aHATHA

HpaKTI/I‘—IeCKOG 3aHsATHUEC N99 - HU3YUUTH SJICKTPUYCCKOC II0JIC, 3HATH €ro nNpupoay, | MHAMBUAYaJIbHOC 3aaHuc, KOHCIICKT
Pewienne 3a1a4 o TEME | €ro JEWCTBUE Ha »JJIEKTPUUYECKHUE 3apsAbl U JApPYTrue | JEKLH, CIPaBOYHbIC MAaTEpUAIbI
«NEeKTpocTaTHKA. DJIEKTPOEMKOCTbD | SIEKTPUUYECKHE MOJIS;
KOHJIEHCATOPOB» " [0ClI€ U3Y4YEHHUSI TEOPETHYECKOro MaTepuaia

paccMoTpeTh  O0pasel]  pemieHus  TUIOBBIX  3ajad,

BBITIOJIHUTH 33JJaHUsI TPAKTUYECKON YacTH
[Ipaktuueckoe 3anarue NelO " 3aKpenUTh YMEHHUS U HABBIKM BBIYHCIEHUS CHIIBI | TETpajab A MPaKTUYECKHX paboT, pyuka,
Pemenue 3a1a4y «3aKoHBI OmMa. | Toka, HampsDKEHUs, COMPOTUBICHUS IO OMPEACICHUIO U | METOJIMYECKHUE PEKOMEHTaluH o
Conpotusienne. CMeaHHOE COeIMHEeHNHE | o 3akoHy Oma I y4yacTKa LIeNH, a TakKe C YYETOM | BBIITOJIHEHUIO paboTHl, CIIpaBOYHBIN




ITPOBOAHUKOB»

3aKOHOB pa3jIn4HOro COCAMHCHHA ITPOBOJHUKOB,

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

Marepual, JMHEeWKa, KapaHalll.

[IpakTrueckoe 3anstue Nell

" HAy4YMTbCS pelIaTh 3aJayd, UCHOJIb3Ys (OPMYIIbI

TeTpaab U1 MPaKTUYECKHX paboT, pyuka,

Pemenne 3amau mo Teme «Pabora, | paboThI TOKA U MOIIIHOCTH; METOUYCCKHUE pEeKOMEHIaluu o
MOIIHOCTD n COTIPOTHBIICHHE " [0CJIe HW3YYCHHUS TEOPETHYECKOTO MaTepHasia | BHIIOJHECHUIO paboTHI, CIIPaBOYHBIN
DIIEKTPUIECKOTO TOKAY paccMOTpeTh  O0pas3ell  pemieHWs THUIOBBIX  3ajad, | MaTepuall, JIMHEHKa, KapaH all

BBITIOJTHUTH 3aJJaHUs TPAKTUYECKON YacTH
[IpakTuyeckoe 3ansTre Nel?2 "  3aKpenUTh YMEHUS M HABBIKU BHIYMCIICHUS BEIMYMH | TETPAAb Ul MPAKTUYECKHX paboT, pydka,
Pemenne 3amau mo Teme «MarHuTHOE | C HCIOJB30BaHHMEM 3akoHa Awmmepa, ¢GopMyl As | METOAUYECKUE PEKOMEHIalH o
I10JIC U €T0 XapaKTepI/ICTI/IKI/I» OHpeILCJ'ICHI/IH MAarouTHOIO I1IOTOKAa, CUJIbI HopeHua; BBIIIOJTHCHU IO pa6OTI)I, CHpaBO'-IHBH\/JI

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

paccMoTpeTh  oOpasell  pelieHHWsl TUIOBBIX  3ajad,

BBITIOJTHUTH 3aJJaHUs TPAKTUYECKON YacTH
[Ipaktryeckoe 3ansTre Nel3 "  W3y4UTh SBJICHHE DSJCKTPOMAarHUTHON HMHAYKLUH, | TETpagb A IMPaKTUYECKUX paldoT, pyuka,
Pemienne 3a1a4 o TeMe | mpaBwio JleHna, sBI€HHE CAaMOUHIYKIMH M HAyYUTHCS | METOIUYECKUE PEKOMEHIalH o
«INEKTpOMArHUTHAsT HWHIYKIHUA. 3aKOH | peliaTh 3a/1auu; BBIIIOJIHEHUIO paboTHI, CITPABOYHBIN
AIEKTPOMArHUTHOM WHIYKIINH. " [Ooci€ U3YYeHHUs TEOPETUYECKOro MaTepuaia | MaTepual, JUHeWKa, KapaHall
CaMOMHTYKIIHSI» paccMOTpeTh  O0paszell  pemieHWs  THIOBBIX  3ajad,

BBITIOJTHUTH 33JaHUS TPAKTUYECKON 4acTH
Pa3nen 5. Kosiebanusi 1 BOJIHBI
JlabopaTopHble 3aHATHS
Jlaboparoproe 3ansitue Nel6 IlpoBepka "  YCTaHOBHWTH MaTeMaTHYECKYIO 3aBUCHMOCTH | SJIEKTPOHHBIA CEKYHAOMEpP, HU3MepUTEeIbHAS

3aKOHOB KOJICOaHMII MaTeMaTHYECKOTO

MassTHHKa

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

KosneOaHU|, MEHsAs JUIMHY HUTH, pacCuuTaTh U CPaBHUTH

napaMmeTpsl KoseOaHul Npu pa3HON JJIMHE MasiTHUKA

JICHTA, IAapPHUK C OTBEPCTUEM, HUTh, IITATHB C
My(}TOH U KOJIBIIOM

JlaGopaTopunoe 3amstue Nel7 W3ydenwme
3aKOHOB MPYKHHHOTO MasiTHUKA

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

ITaTUB ¢ My(PTOH M JIanKo#, HabOp MPYKUH
pa3HOW >KECTKOCTH, HabOp Tpy30B pa3HOM
Macchl, CEKyHIOMep

"  HU3MEPUTH BpeMs  3aJaHHOIO0  KOJM4YECTBa
KojeOaHui, M3MEpPUTb M  paccuuTaTb  HapaMeTpbl
Kosie0aHut
Jlaboparoproe 3ansitue Nel8 YcrpoiictBo ® M3y4YUTh YCTPOWCTBO W  MNPUHIMUN  paboThl | TpaHchopmaTrop JabOpaTOpHBIH, JamIa
TpaHchopMaTopa U reHepaTopa TpaHchopmaTopa 1 reHeparopa,; HaKaJUBaHWs, KJIIOY 3aMbIKaHMs  TOKA,




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

KOMIIJICKT ITPOBOAOB COCAMHUTECIBHBIX

JlaGopaTopHoe 3aHATHE Nel9.
OmnpeneneHue IMokaszareias MPEIOMIICHUS
CTEKJIa.

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

=  BbIIOJHUTH IIOCTPOEHWE B TETPalu c
WCIIOJIb30BaHUEM  O0OpYyIOBaHHS U  CPOPMYIUPOBATH
BBIBOJI, CPaBHMBAsI 3HAUECHUE C TAOJIMYHBIM

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

HpaRanecmle 3aHATHSA

[IpakTrueckoe 3anstue Neld

" 3aKpenuTh YMCHHUA W  HABBIKH BBIYMCIICHUSA

TeTpaab Jid MPaKTUYECKHX paboT, pyuka,

Mexann4deckue KoJIcOaHHs )51 HUX | IIapaME€TpoOB K0J1€0aTeIEHOTO ABWIKCHUSA, XAPAKTCPHUCTUK | MCTOAUYCCKUC PEKOMCHAAIN 110
XApaKTCPUCTHKH MCXaHHNYCCKHUX BOJIH, BBITNTIOJIHCHHUIO pa6OTBI, CHpaBO‘lHHﬁ
" J1Iocie HU3YUCHUA  TCOPCTUUYCCKOI'O Marcpuraja | Marcpual, JIPIHefIKa, KapaHaani.
PaCCMOTPETH O6p33€].[ PCUICHUA THUIIOBBIX 3a1a4,
BBITIOJIHUTD 3aJaHUs Hp&lKTH‘-IGCKOfI qacTHu
HpaKTI/I‘ICCKOG 3angTue Nelb "  H3YYUTH CBO60,Z[H]':>I€ QJICKTPOMAruuTHLIC | TCTpadb JIA IMPAKTHYCCKUX pa60T, PYUKa,

Pemenune 3amad Ha BHIBI CONMPOTHBIICHUH | KoJeOaHWsI B KOHTYpE, BHIBI CONPOTHUBICHHS B LEMH | METOJUYECKHE pEeKOMEeHIauu o
B LIETISIX IEPEMEHHOTO TOKA. MEPEMEHHOI'0 TOKA, UX OTJIMYUSA U OCOOCHHOCTH; BBITOJIHEHUIO paboTHl, CIPaBOYHBII
®opmyibl TpaHchopMaTopa " Qocie M3y4eHUS TEOPETHYECKOro MaTepuana | Marepual, JUHeiKa, KapaHaall

paccMoOTpeTh  oOpasel] pelleHHs THUIIOBBIX  3a7ad,

BBITTOJIHUTH 33/IaHUS IPAKTHYECKOW YaCTH
[Tpaktuyeckoe 3ansTue Nel6 "  U3Y4YUTh CBOOO/THBIE JIEKTPOMArHUTHBIE | TETPaab A NPAKTUUYECKUX padoT, pydka,

Pemenne 3a7a4 o TEME
«DNEeKTpOMarHuTHbIE KoJIeOaHus "
BOJIHBD»

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

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

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

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

"  W3YYUTh 3aKOHBI TEOMETPUYECKOH W BOJHOBOM
OIITHKH, TPOIECCHI MPOTEKAIOIIHE C TyYOM U BOJTHOMN

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

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboThI, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHIam

Pa3znesn 7 KsanroBas pusuka

[IpakTrueckoe 3ansTue Nel8

Pemienne «3aKOHBI

* u3yunTh 3akoHbl CroneroBa s ¢doTodddekra.

TeTpajab U1 TMPaKTUYECKUX paboT, pyuka,

3alad 1Mo Teme HayuuThcs pemaTh 3a1a4u Ha ypaBHEHHE DWHINTEIHA, METOTUYECKUE peKOMeHIaluu o
doTtorddekra. YpaBHeHHe DIHIITCIHHAY " [0Clie UW3YYCHHUS TEOPETHYECKOTO MaTepHayia | BHITIOJHEHUIO paboTHI, CIIPaBOYHBIN
paccMoTpeTh  oOpasell pemieHus THUIOBBIX  3aj]lay, | MaTepuall, JIMHeHKa, KapaHaan




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

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

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

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

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOAUYECKUE PEKOMEH1alluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHall

Paznesn 8. DiieMeHTBI acTpOHOMHUM M
acTpopu3uKM.

[Ipaktnyeckoe 3ansatue Ne 20 Pemenue
3aja4y 1O TeMe: CTpoeHHe BceneHHOI.
Pabora ¢ moaBmKHON KapTON 3BE3HOTO
Heba

"  MU3y4yuTh IpaBuwiIa pabOThl C MOJABUKHOW KapToi
3BE3IHOro Heba

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

TeTpaab i1 IMPaKTUYECKUX paboT, pyuka,

METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
Marepuas, JIMHEWKa, KapaHjaull, Kapra

MMOIBWXHOTO HeDA.




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieyeHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME CleUalIbHbIE

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JTUCIUTUIIH

VYuebHast ayAUTOPHs 151 IPOBEACHUS JIEKITUOHHBIX,
71a00paTOPHBIX U TIPAKTHUSCKUX 3aHATHIA; TS TPYIIIOBBIX U
WHJIUBUTYaTbHBIX KOHCYIBTAIUI; U TEKYIIEr0 KOHTPOIIS
U POMEKYTOYHOM aTTECTAIlUH: paboyee MecTo
npernojaBarels, paboune Mecta 00yJaromuxcs, 10CKa.
Kommerorep: AMD Atlon (tm)ll x3435 Processor 2, 90
GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoekTop EPSON EH-TW650, skpan HacTeHHbIH Lumien
Eco Picture -1 mwrt,;

ITporpaMMHOe obecrieueHue:

MS Windows 7, nuniensus Ne47818300, 6eccpouro;

MS Office 2007, nutiensus 42373644, 6eccpoyHo;

Adobe Reader 9 cBoboaH0 pactpoctpansemoe 10
OeccpouHo;

7 Zip cBoboano pacmpoctpansemoe I10 6eccpouro.

Jlaboparopust ®uzuku

[Momemenue it MpoBeACHUS J1a00PaTOPHBIX PabOT; ISt
TPYMIIOBBIX U HHAWBUAYAILHBIX KOHCYJIBTAINMN; TS
TEKYIEro KOHTPOJISI U IPOMEKYTOUHON aTTECTAIUH:
pabouee MeCTO IpernoaBaTesis, paboyne MecTa
obygatomuxcs, nocka. Hoyroyk, ASER UN3481 15»;
mpoektop Aser X1273 DLP —1 mIt.; skpaH nmepeHoCHOH
nanoaeaeiii APOLLO-T SMT-1103 -1 mr.;

Awmnepmetp nabopaTopHbIi — 25 mT.;

bapomerp — 1 mirt.;

Bonsrmerp — 10 mT.;

Maruutsl U-00pa3Hble U MOJI0OCOBBIC JEMOHCTPAIMOHHBIN —
4 mr.;

MynbsTumerp — 9 mrt.;

[TpuGop 1Jist IEMOHCTpAINN 3aBUCUMOCTH COTIPOTHBIICHHS
MeTasia OT Temreparypsl — 1 mmir.;

[TpuGop 11 U3MEpPEHUs ITTMHBI CBETOBOW BOJHBI C
HabopoM JU(PAKIIMOHHBIX PEIIETOK — 2 IIT.;

[Tpu3ma noBepovHasi MarHuTHas — 1 mT.;

[ratus nadoparopssrii LIJ1-01 — 5 m.;

DNEeKTPOMETPHI — 2 TIT.;

[IporpammHuoOe obecrnieueHue:

MS Windows 7, muriensus Ne47818300, 6eccpouHo;

MS Office 2007 nmunensus 42373644;

Adobe Reader 9 csobomHO pactpocrpansiemoe ITO
OeccpodHo;

7 Zip cBoboHO pacnpocrpansemoe 10 6eccpouHo;

Ilomenienne It BOCIIMTATEIHHOU
paboThI

OcHallleHO KOMIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTh HTepHeT u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO
MH(OPMALIMOHHO - 00pa30BaTENbHYIO CPELY
opraHu3zaiuu: padouee MeCTO IMpenoaBaress,
paboune mecta oOydJaronuxcs, 1ocka, Kommsrorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
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Mouutop19”, mpoexkrop EPSON EH-TW650, skpan
Hactendslii Lumien Eco Picture - 1 mit.;
[TporpammMHoOe oOecrieueHue:

MS Windows 7, muniensus Ne47818300, GeccpouHo;
MS Office 2007, munensust 42373644, 6eccpoyHO;
Adobe Reader 9 ceo6o1H0 pactpoctpansemoe [10
OeccpovHo;

7 Zip cBobo1HO pacnpoctpansemoe 10 Geccpouno;

KommbroTepHslii K1ace [TomernieHue TSt CAaMOCTOSATENBHOM padoTHI,
OCHAILEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
MOJIKJTFOYCHUS K ceTh MIHTepHeT u o0ecrieueHrneM
JIOCTYTIA B 3JICKTPOHHYIO HHPOPMAITUOHHO -
00pa3oBaTeNbHYIO Cpely OpraHu3aum: padbodee
MECTO TpernoaaBares, padboune Mecta 00yJaromuxcs,
nocka, Kommerorep: nporeccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop Monurop liyama ProLite 197,
npoextop EPSON EB -965 - 1 mrt.; 5xpan Ha TpeHore
- 1 .

IIepcoHaIbHBIE KOMITBIOTEPBI:

Intel Celeron E3300, LGA 775, OEM/2.5 GHz/RAM
2GB/ monuTop Acer 19» — 11 mr.

[TporpammMHoe oOecrieueHue:

MS Windows 7, munien3ust Ne47818300, 6eccpodHO;
MS Office 2007, muniensus 42373644, 6eccpodHoO;
Adobe Reader 9 cBo60o1HO pacnpoctpansemoe [10
6eccpouHo;

7 Zip cBo601HO pacnpocTpansemoe [10 GeccpouHo;

4.2 YyeOHO-MeTOAMYeCcKOe M HHPOPMALMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmmMbl

OcHOBHBIC HCTOYHHMKH:
1 Msikumies I'. 5. ®usuka : 10-it kmacc : 6a30BwIid ¥ yriayOn€HHBIN ypoBHU : yueOHUK / I'. SI. Msikuies,
H. H. Cotckuii. - 10-e uzn., crep. - Mocksa : [Ipocemenue, 2023. - 432 c. : un. - (Knaccuueckuii kypc).
- ISBN 978-5-09-103619-0. - Tekct : HemOCpeACTBEHHBIN

1. 2 Msxumes I'. 5. ®uszuka : 11-i knacc : 6a30BbIi 1 yriayOnéHHbIN ypoBHU : yueOHuk / I'. 5.
Mskumes, b.b. byxosmnes. - 11-e u3xg., crep. - Mocksa : Ilpocsemenue, 2023. - 432c. : un. -
(Knaccuueckuit kypc). - Hom. MuH. mnpocsemenuss P®. - ISBN 978-5-09-103620-6. - Tekct
. HEMOCPEICTBEHHBIN

JlonoTHUTEIbHbIE HCTOYHUKH:

1.  Jemumuenko, B. . ®usuka : yueOnuk / B.1. Jemuauenko, U.B. emuauerko. — 6-¢ u3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlomn. maTepuanbl [DNEKTPOHHBIN pecypc].
— (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anektponnsiit. - URL:
https://znanium.com/catalog/product/1858485 (mata oOpamenusi: 29.05.2024). — Pexxum noctyma: 1o
TIOJITTUCKE.

2. Kysuenos, C. U. ®usuka. OCHOBBI 3JIEKTPOAMHAMHUKHU. DJICKTPOMAarHUTHBIC KOJCOAHWS
BOJIHHI : yuebHoe nocobue / C. U. Ky3HenoB. — 4-e u3., uctp. u gomn. — Mocksa : By3oBckuil yaeOHUK
: UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : snekrtponHsni. - URL:
https://znanium.com/catalog/product/1850635 (mara obpamenus: 29.05.2024). — Pexxum noctyma: mo
TIOJIITHCKE.

3.  Tapaco, O. M. ®uszuka : yuge6HOoe mocobue / O. M. TapacoB. — MockBa : POPYM
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanbroe oopazoanue). - ISBN 978-5-91134-777-2. - Tekcr
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: anextponHblid. - URL: https://znanium.ru/catalog/product/1012153 (mara oGpamenusi: 29.05.2024). —
Pexxum noctymna: mo moamnucke.

4.  Poouonos, B.H. ®usuka: ydeOHOe Tm0ocoOMe IS CPEIHEro MPOQPECCHOHAIBHOTO
obOpasoBanus / B. H. PoqroHnoB. — 2-¢ m31., ucnp. u jaon. — Mocksa : M3narenscTBo FOpaiit, 2023. —
265 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 3MeKTpOHHBIN //
Oo0pa3zoBatenbHas tiatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (mata oOparieHwus:
29.05.2024)

5.  Tlunckwmii, A. A. ®usuka : yucOuuk / A.A. Ilunckwmii, I.}O. I'pakoBckuii ; moa oOmI. pen.
10.1. uka, H.C. IlypsrmeBoii. — 4-e u3a., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccruonanbaoe oopazopanue). - ISBN 978-5-00091-739-8. - Tekcr : 3IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1712397 (nata oopamenus: 29.05.2024). — Pexxum qoctyma: mo
TIOJIITUCKE.

IIporpammuoe obecnieyenne u UuTepHer-pecypcebi:

Windows 7 K-79-21 ot «22» Hosiopst 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBo6oano pacmpoctpansiemoe (https://www.calculate-linux.org/ru/), cpok aeiicTBus: 6ecCpoyHoO,
MS Office Nel135 ot 17.09.2007, cpok aeictBusi: 6eccpouno; 7 Zip cBoOoaHO pactpoctpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcenl:

1. TocynapcTBeHHast oOpa3oBarenbHas miaTdopma «Poccuiickast JIEeKTpOHHAS IIKOJIA» | OQHUIIMATBHBIN
caiit. — URL : https://resh.edu.ru/ (nara oopamenus 29.01.2024). — TeKCT : 37C€KTPOHHBIH.

2. OtkpsiThiii komutemk. Ousuka : cair. - URL : http://www.physics.ru (nara obpamenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

3. ®usuka aa Beex. 3amaum mo dusuke ¢ pemeHusmu : cait. — URL : http://fizzzika.narod.ru (nara
obpammenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: Hay4HO-TIOMYJISIPHBINA (PU3MKO-MaTeMaTHUeCKuid )KypHan : caiit. — URL : http://kvant.mccme.ru
(mata obpamenus 29.01.2024). — Tekcr : 3IE€KTPOHHBIN.

5. Monexkynsapnas ¢pusuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (zata oopamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

6. ®dusuka Bokpyr Hac : caifT. - URL : http://physics03.narod.ru (nara oopamenus 29.01.2024). — Teker :
3JIEKTPOHHBIMU.

7. ®usuka.py: CalT Ul y4yaluxcs U npenojaasareneil ¢pusuku : cait. - URL : http://www.fizika.ru (zata
obparmenust 29.01.2024). — TekcT : IEKTPOHHBIH.

8. SAnmepnas ¢wusuka B UuTepHere : cait. - URL : http://nuclphys.sinp.msu.ru(zata oOparmieHus
29.01.2024). — TekcT : AJIEKTPOHHBIH.
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5 KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCIIATIINHBI

KOHTpOHb 1 OLCHKA pC3yJIbTAaTOB OCBOCHUSA JUCHUIIJIMHBI OCYHICCTBIIACTCA MPEIIOoAaBaTCJICM B IIPOLCCCC
TEKYIIETO KOHTPOJIA U HpOMe)KYTOHHOﬁ arrecrauu.

5.1 Tekyumuii KOHTPOJIb

Ne

KoHTposmpyemsl
€ paszensl
(TemMbl) yueOHOM
JUCLIUILIMHBI

Kontponmpyemslie
pesynbTaTsl (OK u 1K,
1P, JIP, MP)

HaunmenoBaunue
OLIEHOYHOT'O

cpeacTBa

Kpurepun
OIICHKH

Pazgen 1.
du3zuka u
METOAbI

HAYYHOI'0
MO3HAHUSA

OK 01
I1P61, JIP 25

Tecm

Oyerxa MeCcmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO

Paznen 2
Mexanuka

Tema 2.1
Kunematruka

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

P61,
T1P64,
JIP25,
JIP32,
MP46,
JIP12

P62,
T1P65,
MP4,
MP21,
JIP14,

T1PG3,
T1P69,

MP6,
MP23,
JIP13,

Jluxmarmoi

Tpakmuueckoe
3aHAMuUe
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

OuyeHrKa «OMIUMHOY: NPABUTLHO
BbINONHEHbL  6ce  3a0aHUs 8
coomsemcmesui c
MpeoosaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedocmagieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenra «xopouwioy: npaguIbHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOU yacmu,
OONONHUMETIbHbIE 3a0aHUs
BbINOIHEHDL He 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
8bINONIHEHUY  pabombl, OO 8
ammae HeC80e8PeMEHHO20
npedoCmagienusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUIX.
Ouyerra  «y00RIemeopUMETIbHOY.
8bINOTHEHbL He 6ce, HO bonee 50%

3a0aHULL JIabOpPamopHot
pabomi, OONOTHUMETILHBIE
300aHUA He BbINOHEHDI,

HECB0EBPEMEHHO  NPe0OCABTIEH
omuem o 8bINOTHEHUU PADONTbL.
Oyenka
«HEYOORTIEMBOPUMETTLHON:
BbINONIHEHO MeHee 50%
JIAOOPAMOpHOUL  pabombl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
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3a0aHus, omuem O GbINOTHEHUU
pabonivl He npedocmasieH

Tema 2.2
JInHAMHKA

OK 02,

P61,
[1P64,
JIP25,
JIP32,
MP46,
JIP12

OK 01,
OK 03, OK 06

P62,
T1P65,
MP4,
MP21,
JIP14,

T1PG3,
T1P69,

MP6,
MP23,
JIP13,

Jluxmarmoi

Tpaxkmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

OyeHra «OMIUHHO». HPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
coomeemcmeau c
MpedoBaHUSIML, NPABUTIHO
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus, CB0EBPEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

OyeHra  «xopoutoy. NpaBUILHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
OCHOBHOU yacmu,
OONOHUMETbHbLE 3a0aHusL
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  PaboOmbl, OO 6
cydae HeCB0e6DeMEHHO20
npedoCcmagiierst Omyema Wil ¢
Hamquem HeCYujecmeeHHbIX
oubox 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&IemeopPUMETbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHULL JIAOOPaAmopHoL
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPeOOCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINONHEHO MeHee 50%
JIAOOpamopHoll.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O GbINOTHEHUU
pabompvl He npedoCcmagiieH

Tema 2.3
3aKOHBI
cOXpaHeHHs B
MeXaHHKe

OK 02,

OK 07

P61,
T1P64,
T1P69,
MP6,

JIP32,
MP46,
JIP12

OK 01,
OK 03, OK 06,

P62,
P65, TIPGS,
JIP25, MP4,
MP 10, MP9,
MP21, MP23,
JIP14, JIP13,

I1P63,

Jluxmarimoi

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHUe)

Jlabopamopras
paboma

OyeHra «OMIUHHO». NPABUTLHO
BbINOTHEHbL  6Ce  300aHUsL 8
coomeemcmeui c
MpeooBaHusIMU, NpasUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0amHus, CBOEBDEMEHHO
npedocmasieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenka «xopouioy. NpasuibHO
BbINOTHEHbL  6C€  300aHUsL 8
OCHOBHOUL yacmu,
OONOHUMETbHbIE 3a0aHus
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTIHEHUY  pabombl, OO 8
cyuae HECB0e6DEMEHHO20
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npedocma&zzeﬂwz omuyema wiu c

Hauem HeCYUeCBEHHbIX
OWbOK 8 BLINOJIHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.

Oyerra  «y00&TIemeopPUMETbHOY:
BbINOTHEHDL He 6ce, HO bonee 50%
3a0aHULL JIAOOPaAmopHoL
pabomL, OONOTHUMETIbHbIE
3a0aHUs He BbINOIHEHDI,
HEeCB0eBPEMEHHO  NPe0OCMARTIEH
OMuem O BoINOTIHEHULU PAOOMTbL.
Oyenxa
«HEYOORNEMBOPUMETILHON.
BbINONHEHO Menee 50%
JIAOOPAMOPHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabomvl He NpedoCmaaneH

Tema 2.4
Craruka u
THAPOCTATHKA

T1PG3,
T1P69,

MP6,
MP23,
JIP13,

OK 01,
OK 02, OK 03, OK 06,
OK 07
P61, TIP62,
P64, TIPGS,
JIP25, MP4,
JIP32, MP21,
MP46, JIP14,
JIP12

Tecm

Oyenxa MeCcmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - ommumro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3znen 3
MouJuekyasipHas
(pusuka u
TePMOJIMHAMMK
a

Tema 3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOM
TeopuU

OK 02,

P61,
[1P64,

I1P6S, IIPG6,

JIP25,
MP13,
MP19,
MP21,

OK 01,
OK 03, OK 06

I1P62, IIP63,
I1P69,
MP4, MPe6,
MP17, MPI18,
MP20, JIP32,

MP23, MPA46,

JIP14, JIP13, JIP12

Tecm

KormpomvHas paboma
Tpaxkmuueckoe
3ansamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Jluxmarmoi

Oyenxa MecmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUU PAOONTbL.

Oyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHU 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUmeIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHDI,
HECB0E8PEMEHHO  NPe0OCMABIEH
omuem 0 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

Tema 3.2
OcHOBBI
TEePMOAMHAMUK
u. TenjioBbIE
MAaIIIMHbI.

OK 02,

OK 01,
OK 03, OK 06

T1P61, TTP62, TIP63,

T1P64,

[1PG5, IIPG6,

JIP25,
MP13,
MP19,

T1P69,
MP4, MP6,
MP17, MPIS,
MP20, JIP32,

Jluxmarmoi
Tecm

Tpaxkmuueckoe
3aHamue
(npaxkmuueckoe
3a0aHuUe)

Oyenxa MecmuposamUsL
npoeooUmcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(npasguibHbIx Omeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORNEMEOPUMETLHO
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MP21,

MP23, MPA46,

JIP14, JIP13, JIP12

menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OyeHra «OMIUHHOY. HPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUsL 8

coomeemcmeau c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus, CB0EBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyenka  «xopouioy. NpasUibHO
BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOJIHENBL He 6 NOTHOM 00beVe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Padombl, OO 6
cmyuae HeC80eBPEMEHHO20
npedoCmagiienst Omyema Wik ¢
Hamyuem HECYUeCNBEHHbIX
OUUOOK 8 BbINOTIHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONONHUMENIbHbIE
300aHUS He BbINOTHEHDI,
HECB0E8PEMEHHO  NPe0OCABIEH
Omuem 0 BbINOTIHEHULU PAOOMTbL.

Oyenxa
«HEYOORIEMBOPUMETIDHON:
svinonHeHo meree 50%
JIAOOPAMOPHOU pabonvl, He
BbINOTIHEHbL OONOTHUMETHbIE
3a0aHUsA, OMH4en O GbINOTHEHUL

Tema 3.3
ArperaTtHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexoabl

OK 01,

OK 02, OK 03, OK 06
TIP61, TTP62, TIP63,
T1P64,

[1P65, TIP66,  TIP69
JIP25, MP4, MP6
MP13, MP17, MPIS
MP19, MP20, JIP32
MP21, MP23, MP46

JIP14, JIP13, JIP12

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopras
paboma

Jluxmarmoi

OL{eHKa CONVIUYHOY). NpasuibHO
BbINOMHEHLL  6C€  300aHUSL 8

coomeemcmeuu c
MpeboBaHUsIML, NpasWIbHO
BbINOTHEHBL  OONOTHUMETbHbIE
3a0anus, CcB0eBPEMEHHO

npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
BbINOMHEHLL  6C€  3A0aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETTbHBIEC 300aHUst
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  pabombl, O 6
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cmyuae HeCB0eBPEMEHHO20
npedoCcmagiiens. omyema Wil ¢
Hamyuem HECYUeCBEHHbIX
OubOK 6 BbINOIHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra  «y00&IemeOpUMETbHOY:
BbINOTIHENbL He 6ce, HO bonee 50%

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

HECB0eBDEMEHHO  NPe0OCMARIEeH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORTIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NpedOCMARNEH.

Paznen 4
JIEKTPOANHAM
HKa

Tema 4.1
DJIeKTPOCTATHKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

P61, TIP62, IIP63,
T1P64,

P65, T1P66, TIPGS,
P69, JIP25, MP4,
MP6, MPI13, MPI17,

MP18, MP19, MP20,
JIPS5, JIP6, JIP32, MP21,

MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP2S,
JIP31

Tecm

Lpaxkmuueckoe
3aHsAmMUe

(npaxkmuueckoe
3a0aHuUe)

Oyenka Mecmuposanist
npoeooUMcsL N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(MPaBUILHBIX OMEEMos)

90~ 100% - 5 - ommuuno

80+ 89% - 4 - xopowio

0 = 79% - 3 -
VOORIEMBOPUMETILHO

menee  70% - 2 —
HEYOORTIeMBOPUMETLHO

OyeHra «OnIUYHOY: NPABUTILHO

6bINOTIHEHbI  6Ce  3A0aHU 8
coomeemcmeuit c
MpedoBaHUAML, NPABUTILHO
6bINONIHEHbL  OONOTHUMEITbHbIE
3a0aHus, CBOCEPEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.
Oyenra «xopowioy: npagUIbHO

BLINONIHEHbL  6Ce  3a0aHUA 8
OCHOBHOU yacmu,
OONONIHUMETILHBIE 300aHUA

BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTIHEHUY  pabomvl, OO 8
cydae HEeCB0e6DEMEHHO20
NpeooCcmasienust Om4ema Wil ¢
Hamquem HECYUjeCMBEHHbIX
OUUOOK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.

Oyenka  «y00&1emMEoPUMETLHOY:
8bInonHenbl He éce, Ho bonee 50%
300aHUll JIAOOPAMOpHOLL
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pabomul, OONOJIHUMETILHBIE
3a0aHUsL He BbINOTHEHDI,
HECB0eBDEMEHHO  NPe0OCMARIeH
omuem o 8bINOTHEHUL PADONIbL.
Ouernka
«HEYOOBIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPamopHoll  paboml,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHus;, Omuem O BbINOTHEHUU
pabomvl He npedocmaaieH

10 OK 01, Lpaxmuueckoe Oyenka «OMIUYHO». NPABUTLHO
OK 02, OK 03, OK 06, | sarsmue BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
OK 07 (npaxmuyeckoe COOMBEmMcmauUiL c
3a0aHue) MpeoosaHusIMU, NPABUILHO
I1P61, TIP62, IIP63, BbINONHEHbL  OONOTHUMETIbHbIE
T1P64, Jlabopamopnas 3a0aHUA, CBOEBDEMEHHO
I1PG5, I1P66, IIPGS, padoma npedocmaaren omuem o
IIP69, JIP25, MP4, BbINOTHEHUU PADOMbI.
MP6, MP13,  MPI17, Luxmarnmet OuyeHra  «xopouioy: NpaguIbHO
MPI18, MP19, MP20, BbINONHEHbL  6ce  3a0aHUs 8
JIP5,  JIP6,  JIP32, OCHOBHOI wacmu,
MP21, MP23, MP44, OONOTHUMETIbHbIE 3a0aHus
MP38, MP39, MP46, BbINOIHEHbL He 8 HOTTHOM 00beMe,
JIP14, JIP13, JIP12, npedocmasnert omyem o
JIP28, JIP31 8bINONIHEHUY  pabombl, OO 8
Tema 4.2 ammae HeCc80e6PeMEHHO20
IocTosinHbI npedocmagiieHus omyema Wik ¢
JJIEKTPUYECKHU HAuuem HeCYUjecmeeHHbIX
i TOK. ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMeETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0anus He BbINOTIHEHDI,
HECB0e8PEMEHHO  NPE0OCABTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.
OK 01, Tecm Oyernka Mecmuposanis
11 | Tema 4.3 OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
Juexkrpudeckunii | OK 07 Jlabopamopras npoyeHmy  pe3yibmamueHOCHIU
TOK B paboma (MpasuIbHLIX OMEemos)
Pa3JIMYHBIX IIP61, TIP62, IIP63, 90+ 100% - 5 - omauuro
cpeaax [1P64, 80+ 89% - 4 - xopowio
I1P65, I1P66, IIPGS,

0 + 7% - 3 -
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I1P69, JIP2S,
MP6, MPI13,
MP18, MPI9,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,
JIP14, JIP13,
JIP28, JIP31

MP4,
MP17,
MP20,
JIP32,
MP44,
MP46,
JIP12,

VOORNEMBOPUMETHHO
menee  70% - 2 —
HEYOORNEMBOPUMETLHO

OuyeHrKa «OnUIUMHOY: NPABUTLHO
BbINOTHEHbL  6Ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTIHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

OuyeHra  «xopouioy: NpaguibHO
BbINOTHEHbL  6ce  3a0aHUsl 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 HOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTIHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
NpedoCmagnenusi omyema wid ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 8bINOTHEHUUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Ouernka
«HEYOORTEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O GbINOTHEHUU
pabomvl He NpedoCagTIeH.
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Tema 4.4
MaruutHoe
moJjie

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61,
T1P64,
T1P65, TIPG6,

P69, JIP25,
MP6, MPI13,
MP18, MP19,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,

P62,

I1P63,

T1PGS,

MP4,
MP17,
MP20,
JIP32,
MP44,
MP46,

Tecm

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

OyeHra «OMIUHHO». NPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
coomeemcmeau c
MpeboBaHUsIML, NpasWIbHO
BbINOTHEHbL  OONOTHUMETTHbIE
3a0anus, CB0EBDEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMb.

OyeHra «xopouioy. NpaBUTbHO
BbINOTIHEHbL ~ 6C€  300aHU 8
OCHOBHOUL uacmu,
OONOTHUMETIbHbIE 3a0anusl
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
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JIP14, JIP13,
JIP28, JIP31

JIP12,

BbINOTHEHUY  pabombl, OO 6
cydae HeC60e6DeMEHHO20
npedoCmagiierst Omyema Wik ¢
Hamquem HeCYujecmeeHHbIX
ouuboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETLHOY:
8bINOTIHEHbL He 6ce, HO bonee 50%
3a0aHULL JIaOOPamopHoLL
pabomL, OONOTHUMETIbHbIE
3a0aHUs He BbINOIHEHDI,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETEHON.
BbINONIHEHO MeHee 50%
JIADOPAMOpPHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPeOOCMARTEH.
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Tema 4.5

JIEKTPOMArHUT
HAasi HHIYKIHSA

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

P65, T1P66, TIPGS,
P69, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Tpaxmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

OuyeHrKa «OMIUMHOY: NPABUTLHO
BbINOTIHEHbL  6ce  3a0aHUsl 8
coomsemcmesui c
MpeoosaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedocmagieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenra «xopouioy: NpaguIbHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOU yacmu,
OONONHUMETIbHbIE 3a0aHUs
BbINOIHEHbL He 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINOTIHEHUY  pabombl, OO 8
anmae HeC80e8PeMEeHHO20
NpedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouuboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00RIemeopUMeETIbHOY.
8bINOTHEHbL He 6ce, HO bonee 50%

3a0aHULL JIaOOPamopHot
pabomi, OONOTHUMETILHBIE
300aHUA He BbINOHENDI,

HECB0eBPEMEHHO  NPe0OCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Oyenka
«HEYOORNEMBOPUMETILHON.
BbINOTHEHO MeHee 50%
JIAOOPAMOpHOUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
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3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCmAg/IeH.

14

Pa3zpgen 5

Koaedoanus "
BOJIHBI

Tema 5.1
Mexannueckue
KoJIe0OaHus u
BOJIHBI

JIP 26,JIP 14,JIP 23,
JIP 13

I1P61; TIIP62; IIPG3;
I1P69;
MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,
JIP 13

Tecm
KormpomvHas paboma

Tpakmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHra «ONUIUMHOY: NPABUTILHO
BbINOTHEHbL  6c€  3a0aHUs 6
coomsemcmesui c
MpeooBaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUL PAOONTbL.

Oyenka  «xopouioy. NpasuibHO
BbINOTIHEHbL  6ce  3a0aHUsl 8
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINOTIHEHUY  pabombl, OO 8
ammae HeC80e8PeMEHHO20
NpedoCmagiieHust omyema Wik ¢
HAuuem HEeCYUeCBEHHbIX
ouboK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHUti JIAOOpamopHol
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOHEHUU PAOONbL.
Oyenka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoUL.  pabombul,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCagTIeHt.

15

Tema 5.2

JIeKTPOMArHUT
HblIe KoJ1e0aHus
M BOJIHBI

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

I1P61, TII1P62, IIP63,
I1P64,

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHue)

Tecm

Oyenka Mecmuposaniist
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbIX OMEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio
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I1P65, I1PG6,
I1P69, JIP25,
MP6, MPI13,
MP18, MP19,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,
JIP14, JIP13,
JIP28, JIP31

T1PGS,

MP4,
MP17,
MP20,
JIP32,
MP44,
MP46,
JIP12,

0 = 7% - 3 -
VOORNEMEOPUMETLHO
Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OyeHra «OMIUHHOY. NPABUTLHO
BbINOTIHEHbL  6Ce  3a0aHU 8
coomeemcmeui c
MpeooBaHusIMU, NpABUILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHU, CBOECBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHUU PADOMbI.

OyeHra «xopouioy. NpasUIbHO
BbINOTHEHbL  6C€  300aHUsL 8
OCHOBHOUL yacmu,
OONONHUMETbHbIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PaboOmbl, OO 6
cydae HeCB0e6DeMEHHO20
npedoCcmagiierst Omyema Wil ¢
Hamquem HeCyUjecmeeHHbIX
ouubox 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemBoOpUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOpamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHUs, OMYem O GbINOTHEHUU
pabomvl He NPedOCMARNeH.
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Tema 5.3
Ontuka

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61, TIP62,
T1P64,

T1P65, TIPG6,
P69, JIP25,
MP6, MPI13,
MP18, MP19,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,

I1P63,

T1PGS,

MP4,
MP17,
MP20,
JIP32,
MP44,
MP46,

Tecm

Konmpomvras paboma

Oyenka Mecmuposanis
NpoBOOUMCSL N0 UMO2OBOMY
NpoOYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbLIX OMEemos)

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO

MeHee 0% - 2 -
HEYOORNIEMBOPUMETLHO
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JIP14, JIP13, JIP12,
JIP28, JIP31
17 | Pa3nea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHoOBBI OK 02, OK 03, OK 06, NpoBOOUMCSL N0 UMO2OBOMY
CreuraJIbHOU OK 07 npoyenmy - pe3yibmamueHOCHIU
TeopuH (npasuibhbIx 0meenos)
otHocutTeannoc | J1P25,  MP4, MP6, 90+ 100% - 5 - ommuuro
TH. MP13, MP17, MPIS, 80+ 89% - 4 - xopowo
MP19, MP20, JIPS, 70 -~  79% - 3 -
JIP6, JIP32, MP2I, JO0RTEMEOPUMETBHO
Tema 6.1 MP23, MP44, MP38, menee 0% - 2 -
OcHOBBI MP39, MP46, JIP14, HEYOORTEMBOPUMETHHO
CHeUAILHOMI JIP13, JIP12, JIP28,
TeOpHuH JIP31
OTHOCUTEJIbHOC
TH.
18 OK 01, Lpaxmuyeckoe Oyenka «OMuYHO». NPABUILHO
OK 02, OK 03, OK 06, | zansmue 6bINOTIHEHLL  6CC  3A0aHU 6
OK 07 (npaxmuveckoe coomeemcmeuu c
3a0aHuUe) MpeoosaHusIMU, NpasUILHO
I1P61, 1IP62, IIP63, BbINONHEHbL  OONOTHUMETIbHbIE
[1P64, T11P65, IIPG6, sa0aHus, ceoeqpemeHHo
I1P68, I1P69, JIP25, npedocmaaen omuem o
MP4,  MP6, MPI3, BbINOTHEHULU PAOONTDL.
MP17, MP18, MPI19, Oyeria «xopowio»: npaswibho
MP20, JIPS, JIPG, BbINOTIHEHbL  6Ce  3a0aHUsL 8
JIP32, MP21, MP23, OCHOGHOLI wacmu,
MP44, MP38, MP39, OONONHUMETTbHbIE 3a0aHUA
MP46, JIP14, JIP13, BbINOHEHbL HE 8 NOTHOM 00beMe,
Pasnen 7 JIP12, JIP28, JIP31 npedocmasner omuem o
Kpanrosas BbINOTHEHUY  pabombl, OO 6
pu3nka anmae HeC80e8PeMEHHO20
Tema 7.1 npedoCmagnenusi omyema wid ¢
Kopmycrey:tap oumbox o emoman
0-BOJTHOBOIA
AYATH3M. JIGOOPAMOPHBIX 3A0AHLIX.

Oyenka «y00&nemsopUmeIbHON.
8bINOTHEHbL He 6ce, HO bonee 50%

3a0aHULL JIabOpPamopHot
pabomi, OONOTHUMETILHBIE
300aHUA He BbINOHENDI,

HECB0EBPEMEHHO  NPe0OCABTIEH
omuem o 8bINOTHEHUU PADONTbL.
Oyenka
«HEYOORTIEMBOPUMETTLHON:
BbINONIHEHO MeHee 50%
JIAOOPamopHOUL.  pabombvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
Pabomvl He NpedoCmAag/IeH.
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Tema 7.2
Crtpoenue

aToMa

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61, TIPG2,
T1P64,
T1P65, TIPG6,

I1P69, JIP2S,
MP6, MPI13,
MP18, MPI9,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,
JIP14, JIP13,
JIP28, JIP31

I1P63,

T1PGS,

MP4,
MP17,
MP20,
JIP32,
MP44,
MP46,
JIP12,

Lpaxkmuueckoe

(npaxkmuueckoe

Tecm

3aniamue

3a0aHUe)

Oyenxa MecmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

menee  70% - 2 —
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUU PADOMbI.

Oyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOJIHUMETILHbIE
3a0anus He BbINOTIHEHDI,
HECB0E8PEMEHHO  NPe0OCMABIEH
omuem 0 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORNEMBOPUMETILHON.
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

20

Tema 7.3
ATOMHOE S1APO

OK 01,

OK 02, OK 03, OK 06

OK 07
P61, IIPG2,
T1P64,
P65, TIP66,

I1P63,

I1P68

I1P69, JIP25, MP4, MP6

MP13, MP17,

MP18

Tecm

Oyenxa MecmuposamUsL
npoeooUmcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(npasguibHbIx Omeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

0 = 7% - 3 -
VOORNEMBOPUMETLHO
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MP19, MP20, JIPS, JIP6 menee  70% - 2 —
JIP32, MP21, MP23 HEYOORNEMBOPUMETLHO
MP44, MP38, MP39
MP46, JIP14, JIPI3
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenka Mecmuposaniis
OK 02, OK 03, OK 06 NpoBOOUMCSL N0 UMO2OBOMY
Paznen 8. OK 07 NpOYeHmy  pe3)JibmMamueHOCHIU
DJIeMEHTBbI
ACTDOHOMMHH 1 (npq@tmbﬁbzx omeemos)
ACTpObHMKH [1P63, MP 10 90+ 100% -5 - ommuuro
P ' 80~ 89%- 4 - xopowo
Tema 8.1 0 = 9% - 3 -
D1eMeHTBI YOOKTeMBOPUMETBHO
ACTPOHOMMHM H menee  70% - 2 -
aCTPO(UINKH. HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyTOoUHAs aTTeCTALUS

[IpomMexyTouHas arTecTanusi 0Oy4aroIIUXCsl OCYUIECTBIIAETCS M0 3aBEPUICHUHN U3Y4YeHUs Y4eOHOTO
npeameTa «Du3nKa» 1 MO3BOJISIET ONPEACIIUTh KAYECTBO U YPOBEHb €€ OCBOCHUS.
dopma NpOMEKYTOUHON aTTecTaluu 1o npeamery «Pusuka» — audQepeHnpoBaHHbIN 3a4eT

Pe3yabTaThl 00yuyeHus

OueHo4YHbIE CpeCcTBA
JJIS1 IPOMEKYTOYHOM aTTecTaluu

JAnddepenuupoBannblii 3auet

OK 01, OK 02, OK 03, OK 06, OK 07,
OK 08

Tect

a) MyTh;
0) mepeMeIieHu

I') yCKOpeHue

4acToTa;
3) daza;
4) nepuog,

6) cuna;

B) AU =
T) AU =

1. Ecmm AS — nepemerienue Tesna 3a CKOJIBKO YTOTHBII
MaJblii HTHTepBal BpeMeHu A f, To kakas BeIMYnHa
ompeensercs: oTHomeHneM AS/A t.

€

B) CKOPOCTh PABHOMEPHOTO JBUKEHUS;

2. YcTaHOBUTE COOTBETCTBHE CHMBOJIOB 0003HAYCHHUS
(bu3NYECKUX BETUYHH.
1) ammuinryna;
2) nuKIu4ecKas

5) CKOpPOCT®H;

7) ”HAYKTUBHOCTb;
8) eMKOCTh
3. Hax Temmom coBepiieHa pabota 4 BHEITHUMY CHIIAMHU U
TEJNy IEpeJaHo0 KOJIMYECTBO TEIUIOTHL. UYemy paBHO
u3MeHeHHne BHyTpeHHel sneprun AU tena?
A) AU=A;
b) AU =A-Q;

Q;
Q-A.

a) o;
o) F;

B) L;
r) C;
n A,
e) v,
x) ©;
3) T
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) AU = A+Q;

4. Ha npoBOJHUK, HAXOASIIUNCS B MarHUTHOM IIOJIE,
JICUCTBYET CUJIA. ...

A) Jlopenua; b) Amnepa; B) I'epua; I') Jxoyns.

5. 3akoHUMTE MpeJIoKEHHE.

ConpoTUBJICHHUE TPOBOJHUKA 3aBUCHUT OT. ..

A) Ttemmeparypsl;

b) nonepeuHoro ceueHus;

B) marepuana;

I) nnuser,

J) Bcex mepedynclieHHbIX TapaMeTPOoB.

6. Kakoe 3HaueHHe TeMIepaTyphl, BEIPAXKECHHOW B
rpaaycax Llenbcus, coorBercTByeT 50 K?

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

8. B kakux eQuMHMLAX U3MEpPSAIOT  BIIEKTPUYECKOe
HapspKEHUe:
A) Bonbt; b) Amnep; B) Owm; I') Barr.

9. VYmopsiio4eHHBIM IBUKEHUEM, KAKUX YACTHII
CO3/Ia€TCS IIEKTPUUECKUH TOK B METajIax?

A) TIOJIOKUTEITHLHBIX HOHOB;

B) oTpuiaTebHBIX HOHOB;

B) snexTpoHOB;

') MOJIOKHUTETHHBIX M OTPUIIATEIIBHBIX HOHOB U

AJIEKTPOHOB;
J1) TIOJIOKUTENBHBIX M OTPUIATEIBHBIX HOHOB.
10. Kakoii MPOILIECC 00BsICHSIETCS SIBIICHUEM

AIIEKTPOMAarHUTHOW MHIYKITUH?
A) B3auMmoJieiicTBUE JBYX IPOBOJHUKOB C TOKOM; b)
BO3HUKHOBEHHE DJIEKTPUUYECKOTO TOKAa B 3aMKHYTOH
KaTyIlIKe NPU U3MEHEHUH CHJIbI TOKA B JIPYrod KaTyUIKE,
HaXOJAIIEHCS PSIIOM C HEl;
B) oTkiOHEHME MarHUTHOM CTpENIKH BOJIM3M MPOBOJHUKA
C TOKOM;
') BO3HUKHOBEHHE CHUJTBI, IEHCTBYIOMIEH Ha ABUKYITYIOCS
3apsKEHHYIO YacTUIly B MarHUTHOM IIOJIE.
IIpakTHYeckoe 3a1anue
1. Kakyro CKOpoCTh HMMEIOT TOYKHM 000Ja Kojeca

MOTOIMKIA pagnycoM 40 cMm, eclii OHU JABUKYTCS
¢ yckopenuem 1 m/c??

2. B TIePBUYHOM 00MOTKE ITOBBIIIIAIOIIETO
Tpancpopmaropa 80 BHUTKOB, a BO BTOPUYHOMH
1280. HamnpsbkeHne Ha KOHIAX IEPBHYHOMN
oomotku 120 B, a BenMumHa TOKa BO BTOPUYHOM
oobmotrke 0,25 A. Omnpenenure TOJIC3HYIO
MOIITHOCTH TpaHchopMaTopa.

3. Kak »skcnepuMeHTaIbHO ONpEAETUuTh MOJYJIb
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YIPYTOCTH TBEPAOIO Tea.

Kpurepun onenkn 1upgepeHIIpOBaAHHOIO 3a4eTa H IK3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COZEpKAHUE Kypca OCBOEHO IOJHOCTBbIO, 0e3 MpoOelos,
yYMEHUsl COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaAMMON yueOHbIe 3a/laHHsl BBIIIOJIHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolo» - TEOPEeTHUYECKOE COJEpXKaHME Kypca OCBOCHO IIOJHOCTbIO, 0€3 IpoOesoB,
HEKOTOpbIE YMEHHUs CPOPMHUPOBAaHbI HEIOCTATOYHO, BCE IPENYCMOTPEHHBIE INPOrpaMMoON YyueOHbIe
3aJJaHMs BBINOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJaHUI BBIIIOJHEHbI C OIIUOKaMHU.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHUE Kypca OCBOEHO YacCTHUYHO, HO
npobenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHs paboThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOI 0OydeHUs
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHINOJIHEHHBIX 33JJaHUH COJepKaT OLIHOKH.

- «HeynoBneTBOpUTEIbHO» - TEOPETUUYECKOE COICPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHUs He c¢(hOPMUPOBaAHBI, BEITIOJTHEHHBIC y4eOHBIC 3aaHUs COJECPKAT TPYObIE OMIMOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOAbI OB YYEHUA

[Ipu mnpoBeneHHH TEOPETUYECKUX U MPAKTUYECKHUX/TA00PATOPHBIX 3aHATUH HCHOIB3YIOTCS
CJIENYIOLIME NIENAarOrHY€CKUE TEXHOJIOT UM

Ne HazBanue Ienp ucnosnb3oBaHus IInanupyemslit Onucanue nopsaka
/I | 0Opa3oBaTeIbHOM oOpa3oBarenpHON pe3ynbTaT WCTIONI30BaHMS (QITOPUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTIONb30BAHMS IIPUMEHEHUS]) TEXHOJOTHH B
yKa3aHHeM aBTopa) o0pa3oBaTenabHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 TexHonorus Pa3Butue mpiciutens | BoaMoxHOCTH [Ipuém «Mucepr»
KPUTHUYECKOTO HBIX HaBBIKOB YYallll | JYHOCTHOTO pOCTa
MBILUICHUS Xcsl, HEOOXOAMMBIX H o6yuaroLerocs, IIpuem ocymecTBisieTcs B
€ TOJIBKO B y:166e, HO pazBHTHA ero | HECKOJIBKO 3TaIloB.
U B OOBIYHOM JKM3HU I osram: IIpennaraercs
(ymenne npuauMars | THAMBHAYAIBHOCTIL | o orena MapKHUpPOBKU
B3BEIIIEHHBIE HOBBIIICHAC TEKCTa, 9TOOBI
peleHus, 3aHATHETh > exTHBHOCTH MOJpa3IeInuTh
c uH(bOpMaLUEH, | BOCIPUATHS 3aKIIIOYECHHYIO B HEM
AQHAJM3UPOBATh rH(OpPMAIHY; WHQOPMALUIO  CIICAYIOIIUM
PasIUYHBIC CTOPOHBI | b oo obpazom:
SIBJICHUA [p.), T. €. vV «raJouKomn»
UHTEpeca, Kak K
pa3BuUTHE MOMEYaeTcst TO, 4YTO YXKe
CIIOCOOHOCTH K | 13YyHacMoMy M3BECTHO yYalllMCS;
caM000pa3zoBaHHUIO. MaTcpuaiy, Tak M K - 3HaKOM «MHHYC»
caMOMy  IPOLECCY | momMevaercs TO, 4TO
0o0ydeHus;  yMeHHe | IPOTHBOPEUUT Hux
KPHTHYECKH MPEICTABICHUIO;
MBICIIHTE. + 3HAKOM «TUTIOCY
MTOMEYaeTCs TO, YTO
SIBIISIETCS IS HUX
HMHTEPECHBIM u
HEOKUaHHbIM;
? «BOTIPOCUTEIHHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HHUKIIO
JKeJIaHu€ y3HaTh OOJIbIIIe.

II  oram: d4wmrTasgs  TeEKcr,
y4arniuecs IMOMEYarT
COOTBETCTBYIOIINM 3HAYKOM
Ha TTOJISAX OTJ/ICIIbHBIC
a03a1lbl U MPEITIOKEHHUSL.

I JTAaIl: VYyammmMmcs
MIpeaIaraeTcs
CHCTEMAaTU3UPOBAThH

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

4 oram: [locnemoBatenpHOE
o0cyxaeHne Kaxaoi rpadbl
TaOJIALBL.
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[Tpuem CIOCOOCTBYET
Pa3BUTHIO AHATMTHYECKOTO
MBIIUICHUS] TIPH  M3y4YCHHU

HOBOT'O MaTepuaia,
SIBIISICTCS CpeJICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

ITpuém «Knacrep»

D10 cnocod Tpadudeckoi

OpraHM3allud  Marepuaia,
MO3BOJISIOIIU N caenarthb
HaTJISTHBIMU Te
MBICJIUTEIIFHBIE  MPOIIECCHI,

KOTOpBIE TIPOUCXOMASAT TMpH
IIOTPYKEHUH B TY WIH UHYIO
temy. Kiacrep sBusercs
OTpakeHHUEM
bopmbl

[TocnegoBarenbHOCTD

HEJIMHEWMHOU
MBIIIJICHUS.

JIEHCTBHIA:

1. TlocepenuHe 4YHCTOrO
mucta  (KITacCHOW  JTOCKH)
Hamycarh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBISIETCSl «CEpILEM» WUJCH,
TEMBI.

2. Bokpyr  «Hakuzatb»
ClioBa WJIM  TPEJIOKEHHS,
BBIpaKaIoIIne uueH, HakThl,
0o0pa3pl, MOIXOASALIME IS
(Monemmn

JAHHOU  TEMEL.

YCTPOMCTB ¥ IPUOOPOB)

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

H3J105KEHHE;
2. JACTUYHO -
IIOMCKOBas
ESITENBHOCTE;

3. CaMOCTOSTENIbHAS
HCCIIEN0BATENbCKAS
JIeSITeJIbBHOCTb.

[IpuBneds cTynEeHTOB

K aKTUBHOM
MBICTUTEIbHON
JIEATCILHOCTH, K
pELIEHUIO  Pa3HOro
pona 3ajay, KOTopble
HEIOCPEICTBEHHO
CBSI3aHEBI C
coJiep>KaHueM

yueOHOro MaTepHaia.

CamocTosiTenbHbIN
(umm  Cc  TIOMOIIBIO
YUUTEIS) aHaJIu3
MIPOOJIEMHBIX
cATyauu, W  HX
pereHus
MIOCPEICTBOM

BBIJIBIDKEHUS
MPEJJI0KEHUH,
TUIIOTE3, ux
000CHOBaHUs u
JIOKa3aTenbCTBa,  a
TaKKe MIpOBEpKa
MPaBUIILHOCTH
pereHus.

YacTHYHO-NIONMCKOBBLIH
MeTO 00y4YeHust:

® CO3JaHHME MPOOJIEMHOM
CUTyaIluu npu
00BSICHEHNH HOBOTO
Matepuana  (BOIPOCHI,
3a7aya,
9KCIIEPUMEHTAIbHOES
3a7aHue pu

3aKpeIUieHnr  y4eOHOTo
MaTepuaia)

® KOJUIGKTUBHOE
o0cyxieHne
BO3MOXKHBIX ITOAXOIO0B K
pemeHno  mpoOIeMHON

CUTYaIiH (ypox
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CHUCTEMATU3AI[UH u
00001ICHIS 3HAHUHT).

MeToa npo61eMHOro
H3J10KeHUs
®  BBIBHTAIOTCS THITOTE3bI

Mo TeMe, OTBepras OJHU
U apryMEHTHPYsS BBHIOOD
JIPYTHX, BBICTpaWBaHHE
JIOTUKU  PaCCYXXICHUM,
aHaJu3  TOCTaBJICHHBIX
mpo0aemM (n3yueHme
HOBOM TEMBI,
MMOCTAaHOBKA TEMBI U
1esnen ypoka)

KonrekctHoe
oOydenune
(A.A.BepOumikwii)

OO0ecneuenue
JIMYHOCTHOI'O
BKJTFOUCHUS CTY/ICHTA
B y4eOHYIO
JIEATENLHOCTD

YMeHune
AQHAJTM3UPOBATh
po0JeMbl, UCKAaTh
aJIeKBaTHbBIE CTIOCOOBI
UX PELICHU,
MO3HAHHUE CIOKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOEH
Oymymiet
npodeccuoHanbHON
JACATCIIbHOCTHU

Keiic — meTox

(He3aBepLICHHBIN

MeTOo/)
CTYJICHTaM oyzaer
Npe/JIOKEHA JIMIIb  YacTh
nHpopMaIuy, BCIO
OCTalbHYI0 HH(pOpPMALHUIO -
CTY/ICHTBI MOTYT

MOYEPIHYTh 1160 u3
JIMYHOTO OIBITa, JIU00 U3

JPYTUX HCTOYHUKOB
uHbpoOpMaAIUU ~ — I-net,
CIpaBouYHas  JIUTEpaTypa,
KYpHaJbI,  CIEIHAJKCTH,

oOnajamoue  OIBITOM B
pelIeHNH JaHHBIX MpoliIeM
u T.aI. (IpU TPOBEACHUU
11abopaTOPHBIX pabor,
pelIeHre KadeCTBEHHbIX U
pacyeTHBIX 3a/1a4)

JenoBas urpa

3TO  METOJ  IPYMNIIOBOTO
00yueHus COBMECTHO#M
JIEATEIbHOCTH B TPOIIECCE
pemieHus OOIMX 3a1ady B
YCIIOBUSIX MaKCUMaIIbHO
BO3MOXKHOTO TPUOIMKEHUS
K peaJbHbIM NpOOIEMHBIM

CUTYalUsIM (pm
3aKpeIyIeHnd  HU3YyYEHHOTO
Mmarepuana,

CUCTEMATH3aLlMd  3HAHU,
MPAKTHYECKNE 3aHATHS).

KoHTekcTHBIE 3a7a4u
(mpakTHKO-
OPMEHTUPOBAHHbIE)

3aa4uu, BCTPCUAIOTCA B TOM
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158105 HHOU peaabHOU
cutyauuu. HMX  KOHTEKCT
obecrieunBaeT yCIOBHS JUIA

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

Mo3srogoii mirypm

N3yuyenue HOBOI'O
MaTepuaa
3nopoBbecoOeperatoias | OdecrneuecHue Coburonenue KoHTposb ocBemennst Bo
TEXHOJIOTHSI CaHHUTapHO- ONTUMAIILHOTO BpeMst 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JyLIHO-TEIIOBOTO | JTypavpyeckas naysa
COCTOSTHUSI YUeOHOIr0 | pekuMa B
Du3KyJIbTMHHYTKA B
MOMEIIICHUS ayJTUTOPHUH.
(ocBemenue, [To3utuBHast cepenune 3aHATHs (1-2
MIPOBETPHBAHUE, MICUXOJIOTHYECKast MHH).
TeMIIepaTypHbId aTMocdepa.
peXKIM) [Mognepxanue
DMOIMOHATBHAS paboTOCIIOCOOHOCTH
paspsiaka Ha 3aHSATHUH.
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