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Pabouas mporpamma ydeOHON auciumuHbl «@Pu3uka» pazpaboTaHa Ha OCHOBE TpeOOBaHMIA
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpelHero olmiero ooOpazoBaHUs,
YTBEPKACHHOIO IpuUKasoM MuHuctepcTBa o0OpazoBaHuss M Hayku Poccuiickoit ®Penepanuu
ot 17.05.2012 roma Ne 413, Ha ocHOBe moOJIOKEHUH (emepaabHOil OCHOBHOM 0011€00pa3oBaTebHON
IPOrpaMMbl CPEAHEro OOILIero oO0pa3oBaHMs, YTBEPXKIEHHOW MpHKazoM MUHHCTEPCTBA MPOCBEIECHUS
Poccuiickoit ®deneparuu ot 18.05.2023 roma Ne 371, m ¢ yderom TpeOoBaHuii DeaepaqbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa IO CHEIHMAIbHOCTH CPEIHEro MpOoQecCHOHATBHOTO
obOpazoBanus 22.02.08 MeTtayumyprudeckoe Mpou3BOACTBO (IO BUAAM IMPOU3BOACTBA), YTBEPKICHHOTO
npukazoM MuHucrepersa npocsenienus Poccuiickoit @enepanun  Ne 718 ot 25.09.2023.

OAOBPEHO

[IpeameTHOM KOMUCCUEN Metognueckon komuccrern MoK
«MaremMaTH4eCcKuX U €CTECTBEHHOHAYYHBIX

JTUCIIUTLTH» ITpotokon Ne3 ot «21» deBpans 2024r.

IIpencenarens E.C. KopbiTHHKOBa
[Ipotokon Ne 5 ot «31» ssuBaps 2024 r.

Paspabomuux:
npenodasamens omoenenus Ne 1 « ObueobpazosamenbHOU NOO20MOBKUY E.C. Kopvimnuxosa
Mnozonpogunvroeo xonnedsca ®IHOY BO « MI'TY um. I''U. Hocosa»
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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCThIO MPOTPAMMBI HOATOTOBKH
CIELMAJIMCTOB CpeaHero 3BeHa o cnenuanbHocTH 22.02.08 Mertamnypruueckoe MNpoU3BOACTBO (1O
BUJ1aM NIPOU3BOJICTBA). Pabouast mporpamma cocraBiieHa AJ1sl O4HON POPMBI O0yUEHUSL.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIEIHAJINCTOB CPeIHero 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 mucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero o0Omero
00pa3oBaHUs YIIyOJICHHBIN.

OcBoeHMe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOUINX LEIei:

e (GopMHUpOBaHHE HWHTEpECa W CTPEMJICHHSI OOYYAIOIIMXCS K HAYYHOMY HW3YYCHHUIO TPHPOJIEI,

pPa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
® 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 SBICHUS C WHCIIOJB30BAHUEM (PU3UYECKUX 3HAHUN U
HAy4YHBIX JI0KA3aTEJIbCTB;

e (dopMUpOBaHHME TPEICTABICHUNA O PONHM (DU3UKU ISl Pa3BUTUS APYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

PabGouast mporpamma ydeOHON AUCHUIUIMHBI —«DU3NKA» HUMEET MEXIUCIUIUTMHAPHYIO CBS3b C
obmeoOpazoBarenbHbIMU yueOHbIMU aucturinHamMu OVYI1.03 Marematuka, OVIL.07 Xumusa, OVIIL.08
buonorus, OVIL.11 I'eorpagus.

VYyeOnas aucuumianHa  «Du3uKa» SBISETCS MPEAIISCTBYIONIMM JUIS H3YYeHHs CIEeAYIOIINX
mucturiuH U moxayneit: CI'.3 besomacHocts xkusHenestenbHoctd, OI1.03 Temmorexnmka, OIL.07
OcHoBbI 25eKTpoTexHUKH U dnekTponukn, OI1.02 MarepuanoBenenue.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOU JUCIHUTIJIINHBI
OcBoeHue coiepaHus y4eOHON TUCIUTUIMHBI «DU3HKa» 00eCIeUHBAET JOCTHKCHUE 00YUYaIOMUMHUCS CISAYIONINX Pe3yJbTaTOB:

O61mme u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaThbl 00y4eHHS

KOMIEeTeHIIUH JInuHOCTHBIE / MeTanpeiMeTHbIE IIpeameTHbIe
OK 01 Bsibuparts crmocoObl | JlnuHocTHBIC pesymbrathl  OCBOCHHS —yueOHoW aucumumisl | [TPO1. chopMUPOBAHHOCTH MPEJCTABICHHNA O POJIU U
pereHHs 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWUXCH | \ocre ()M3HUKM M ACTPOHOMHH B COBPEMEHHOI HayqHO#

npodeccuoHaNbHOM JesTeNbHOCTH
MPUMEHUTEIBHO K  Pa3IuYHBIM
KOHTEKCTaM

PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHON BHYTPEHHEH MO3HMIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOIIUX TPaJUINOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIecTBa, pacHIMPEHHE >XU3HEHHOTO
OTIBITa U OIBITA AEATEIHHOCTH B NPOIECCE Peau3alii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIHHOM IEATEIHPHOCTH, B TOM 4YHCIE B
JacTH:

TPYAOBOI'O BOCIIUTAHUS:

JIP25. ummepec K pasiuuHublM cghepam  npopeccuoHanbHouU
OesmenbHOCIU, YMeHUe CO8epulams OCO3HAHMbILL 8b100p 6YOyuell
npogheccuu u peanu3o8ul6ams cOOCMEEHHbIE JICUSHEHHbLE NIAHDbL;

MertanpeqMeTHbIE PE3yIbTaThl OCBOCHUS YYCOHOW JHCIUILIMHEI
OTPaXKAIOT:

8.1. OBnanenue YHUBEPCAIbHBIMU
M03HAaBaTEJIbHBIMU JIECTBUAMMU:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

MPI. camocmosmenvro opmyrupoeams u aKMyaiu3upo8amy
npobaemy, paccmampusams ee 8CeCmopoHHe;

MP2. ycmanasnueamv cyujeCmeeHHulli NPUSHAK UIU OCHOBAHUS
0/ cpasHeHusl, Kiaccugurayuu u 0600ujeHus,

MP3. onpedensmo yenu 0esmenbHOCMU, 3a0a8ams NApamMempsl u
Kpumepuu ux 00CMUNCeHU,

y4eOHBIMU

MP4.  eviagiams  3aKOHOMEpHOCMU U HPOMUBOpEYUsl 8
PaccmMampusaemoix A6J1eHUAX,
MP5. sHOCumb KOppekmugvl 8 OesmelbHOCMb, OYEHUBAMD
coomgemcmeue  pe3yibmamos — yeisiMm, — OYeHUugamv  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. paszeusams  KpeamugHoe MblUIEHUEe HPU  PeuleHul

HCUSHEHHBIX NPODIEM;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP7. 61a0emv  HaGuIKAMU  Y4eOHO-UCCIe008AMENLCKOU U
NPOEeKMHOU 0esTMeNbHOCMU, HABLIKAMU PA3PeUeHUst NPOOIEM;
MPI2. BbLABNAMD NPUYUHHO-Ce0CTNEEHHbLE ces3U u
AKMYanu3uposams 3a0ayy, 6vl0gueams 2unomesy ee peuleHus,

KapTHHE MHUpPa, O CUCTEMOOOpa3yromiel poiau Gu3NKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKM U
COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJle POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHE (U3UUECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUA MHKpPOMHpa, MaKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B MPAKTHUYECKOU
NESTEIbHOCTH YeJlIOBEKa M JalbHEWIEM Hay4dHO-
TEXHUYECKOM  Pa3BUTHH, posn buszukun B
dbopMupoBaHuH  Kpyrozopa W (PyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUISl PEIICHHs MPaKTUYECKHX
3a/1ay4;

[IPG2. cdopMuUpPOBaHHOCTh YMEHUU paclO3HABATh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE JIBUKECHHE,
CBOOOJHOE MaJeHHE Tell, IBUKEHUE 10 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojedareabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE JIBUKECHHE;
mub¢y3us, OpOyHOBCKOE  JBUKEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHE oObema Tell
npu HarpeBaHuu (oxnaxxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIUs, IUIABICHUE,
KpUCTaJIU3alus, KUIEHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJICHHUs Trasza IpU €ro HarpeBaHUM B 3aKpbITOM
cocyzie, CBA3b MEX]y MapaMeTpaMu COCTOSTHUS Ta3a B
M30MpoLeccax; dSJEKTpU3alus Tell, B3aUMOJEHCTBUE




HAX00umby apaymenmoi ons dokazamenbcmea ceoux
ymeepocoeHutl, 3a0a8ams napamempul U Kpumepuu peuenus,
MPI3. ananusupoéamv noayuenHvle 8 Xode peuleHus 3a0auu
pe3yrbmamsl, KpUmMu4ecku OYeHUusamsv Ux OO0CHOBEPHOCHY,
NPOSHO3UPOBATNG U3MEHEHUEe 8 HOBbIX YCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKMU4ecKyio 001acmu HCUHeOesmeabHOCMU,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MP19. eviosucames Hosble uoeu,
nOOX00bl U peuenus,

MP20. cmagumv  npobnemvl U
anbmepHamueHvle peueHus;

npedﬂazamb OopucuHalIbHblE

3a0ayu,  oonyckawoujue

3aps0B, HarpeBaHue IMPOBOJHHMKA C  TOKOM,
B3aMMOJICHICTBUE  MAarHWTOB,  JJCKTPOMArHUTHAs
UHAYKLNS, IeWCTBUE MAarHUTHOTO TOJISl HA TPOBOJIHUK
C TOKOM W JBIDKYIIUHCS 3apsj, 3JIEKTPOMArHUTHBIC
Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaKEHHUE, IMPEIOMIICHHUE,
uHTepdepeHysa, aUGpakus U TOJISpHU3aIUsl CBETa,

JHCTIepcus  CBeTa;  (POTOIIEKTPUUECKUH  IPPEKT,
CBETOBOC JABJICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aToMa  BOJOPOJAA,  €CTECTBEHHas U

UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;
[1P65. yMeHWe YYHTHIBAaTH TPAaHUIBl MPUMEHEHHS
U3yYCHHbIX (U3MYECKUX MoJeNell: MarepuanbHas
TOUKa, MHEpIHaJIbHAs CHUCTEMa OTCueTa, WJealbHbIN
ra3; MOJEIN CTPOECHUS Ta30B, KUIAKOCTEH U TBEpPABIX
T€J, TOYEYHBIM DJIEKTPUYECKMM 3apsl, sAAepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOZIeJIb ATOMHOTO sJIpa U
peuieHny GU3NUECcKuX 3aaay;

[IPy3. chopMupOBaHHOCTP  yMEHHSA  pa3jiNyaTh
YCJIOBUS MPUMEHMMOCTH MoOAeed (U3NYECKUX Tell U
mpoueccoB  (SBJIEHUI): MHEpLHUalbHAas  CHUCTEMa
OTCYETa, MaTepHalbHas TOYKA, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOO/IHOE TajZeHue, abCOIMIOTHO YIpyras
neopmarusi, abOCONIOTHO YHOPYroe u abCONIIOTHO
HEYNpPYyroe CTOJKHOBEHUS, MOJIeNIel rasa, >KUJIKOCTH U
TBEPJOTrO (KpUCTAJUIMYECKOI0) Tella, UeaIbHOro rasa,
TOUEYHBIH 3apsi, OJAHOPOJHOE AJIEKTPUUYECKOE IIOJIe,

OJIHOPOJHOE  MAarHUTHOE II0JI€, TapMOHUYECKHUE
KoJeOaHMs, MaTeMaTH4YECKUH MAasSTHUK, HJIealbHBINA
NPYXKUHHBIA  MAasTHUK, TapMOHHUYECKUE  BOJHBI,

WJIeaTbHBIN KOJIeOATENhbHBIM KOHTYpP, TOHKAas JIMH3A,
MOJIEJIEd aTOMa, aTOMHOIO Siipa U KBAaHTOBOW MOJIEINN
CBETAa;

[IPy4. chopMupOBaHHOCTH yMEHHS  OOBICHATH
OCOOEHHOCTH TIPOTECKaHUsI (DUINYECKUX  SBIICHUM:
MeXaHH4YeCKoe ABIKCHIE, TCIIJIOBOE ABMKCHUE YaCTHI]




BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE U
KOHJIEHCAllUs,  IUIAaBJI€HUWE M KpHUCTaJUIM3alus,
HaIIPaBJIEHHOCTb TEIUIONEpeaayu, 3JIEKTPU3ALUU TEll,
9KBUIIOTEHIMAJIBHOCTH IIOBEPXHOCTH  3apsKEHHOTO
IIPOBOJTHUKA, AIIEKTPOMArHUTHON WHAYKIUH,
CaMOMHJIYKIIMH, 3aBUCUMOCTH COIIPOTHBIICHUS
IIOJIYIIPOBOJHUKOB "p-" ¥ "n-TUNOB" OT TemmepaTypsl,
pe3oHaHca, HHTep(epeHUuH BOJH, JIU(pPaKLuy,
JUCIEPCUH, I[OJIHOTO  BHYTPEHHEIO  OTpa)KEeHUf,
dhoTodddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHaym3a W paboTel Jasepa, "ampda-" u "Oera-"
pacrajsl sjiep, raMmMa-u3iydyeHue saep;

ITPy9. chopMupoBaHHOCTH YMEHHS pPEIIaTh PacyeTHHIC
3aJaud ¢ SIBHO 3aJlaHHOM W HESBHO 3aJJaHHOM
¢u3nYeckoil MOAENbIO: HAa OCHOBAaHUHM  aHAIHM3a
yCJIOBUS BBIOMpATh (PU3MUECKUE MOJEIH, OTBEYAIOIIHe
TpeOOBaHUAM 337a4yu, MPUMEHATh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYyNaThl (U3NYECKUX TEOpuit
OpU  HUCHOJb30BAHUU  MaTeMaTHMYECKHMX  METOJIOB
pelieHus 3ajiad, MPOBOAUTH pacdyeTbl Ha OCHOBAHUU
UMEIOIMXCS JaHHBIX, aHAJM3UPOBATh pPe3yiIbTaThl U
KOPPEKTHPOBATh  METOJBl  PEIIEHHs C  YYETOM
NOJYYEHHBIX PpEe3yJbTaTOB; pellaTh KayeCTBEHHBIE
3a1a4yu, TpeOyromue MPUMEHEHHsI 3HAaHUM W3 pa3HBIX

pa3/enoB LIKOJBHOIO Kypca (U3MKM, a Takxke
WHTETpallMM  3HAaHWUW W3  JAPYTUX  IPEAMETOB
€CTECTBEHHOHAY4YHOI'0 LUKJIA: BBICTpPanBaTh

JIOTHYECKYIO LEMOYKY PpACCYKJICHUH C OMOpod Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (hHU3HUECKUE
SIBJICHUS;

OK 02 Hcnonb3oBatk
COBpPEMEHHBIE CpPEJCTBAa IOHMCKa,
aHamM3a " UHTEPIIPETANT
uHpopMalnuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUM  JJISi  BBIOJHEHUS

JlnqHOCTHBIE peE3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIUEH
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX
BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX TPaTUIIMOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO
OIbITA U OIBITA JIESTEIbHOCTH B MPOLECCE pealn3alliid OCHOBHBIX

[TP6Y. chopmMupoBaHHOCTH COOCTBEHHOM IMO3UIIMH TI0
OTHOIICHUIO K buznueckoit uH(popMaIuy,
MIOJIy4a€MOM M3  pa3HbIX MCTOYHUKOB, YMEHHH
WCIIONIb30BaTh MHU(POBbIE TEXHOJIOTUU MJsl TOUCKA,
CTPYKTYPUPOBAHHUs, UHTEPIPETALUNA U NIPEACTABICHUS




3a1a4 po()eCCUOHAIIBHOM | HANPaBIICHUH BOCIUTATENBHOM JEATENBHOCTH, B TOM YHCIC B | yqeOHOM M HAyYHO-TIOMYJSpHOW  mHMOpMaIuu;
JeSATEIIbHOCTH Hacti: pa3BUTHE YMCHHUN KPUTHYCCKOTO aHAJIM3a MOJTyd4aeMOi
[IEHHOCTH HAYYHOTO TTO3HAHWS: uHbOpMAIHII;
JIP32. cchopmuposannocmo MUPOBO33PEHU,
Coomeemcmeyiojeco  cospenentomy  yposuio  paseumus [1PG6. BiageHWEe OCHOBHBIMH METOJAMU HAYYHOTO
HayKu U O0OWecmeeHHOU NpaKmuKu, OCHOBAHHO20 HA [O3HAHNA, HCHONBL3YEMBIMH B (U3AKE: NPOBOAMTH
ouanoze Kynbmyp, cnocobcmeyioueco ocosnanuio ceéoezo | TPAMPIC M KOCBCHHBIC — M3MCPCHUA (usmaeckmx
MeCma 8 NOMUKYIbMYPHOM MUpe; BEJIMYMH, BBIOMpAsi ONTHMAJIbHBIA CIIOCO0 M3MEpEHUS
JIP34. oco3nanue yewnHocmu HayuHoUu OesmeabHocmu, | 1 HUCTIOJIB3YA U3BECTHBIC METOJbI OLICHKH
20MOBHOCMb ocyuecmanime NPOEKMHYIO u | TOTPELIHOCTEH U3MEPEHU, TPOBOJAUTH UCCIICIOBAHUE
UCCIe008aMENbCKYI0  0esAMeNbHOCb  UHOUBUOYAIbHO U 6 | 3aBHCHMOCTEH buzHIecKux BEJINYHH c
cpynne; 5 WCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUH, OOBACHATH
xg:;l{'g)}z%[rl:\/[CTHble pe3yabTaTbl OCBOCHUSA y‘{€6HOI/I JUCHHUITIINHBIL HOJIy‘IeHHI:Ie pe3yJII>TaTI>I, I/ICHOJ_HJ:‘}yﬂ (1)H3H‘I€CKI/I€
g1 OBaeHue T — 6upn | TEOPHM, 3aKOHBI M MOHATHS, M JENaTh BBIBOJbL;
YHHUBCD y4
[O3HABATEbHBIMH 1CHCTBUAMIU: coOmoiath  IpaBuia 6e:jonaCH0r0 Tpyaa Tpu
B) paboTa ¢ nHOPMALHEii: NPOBEJCHUH HCCIEAOBaHUNH B paMKax Yy4yeOHOro
MP21. erademv  Hasvikamu — noayyenuss ungopmayuu  uz | IKCICPUMCHTA u y4€0HO-HCCIIEN0BATENLCKOM
UCMOYHUKO8 PA3HbIX MUN0B, CAMOCMOSMENbHO ocyujecmeisams | NEITCIbHOCTH C HCIIOJIB30BAHHUEM LII/I(prBBIX
NoucK,  anauus, Cucmegmmumw’o a” unmepnpemayuio | y3MepuTeIbHBIX ~ YCTPOWCTB W JaOOpaTOPHOTO
UH@oOpMmayuu pasiudHovlx 6U006 U (DOPM npeocmaeieHusl, . ~
MlgbZ_gj ZueHIZtsamb docmogep:ti:)c[r)nb, pMP24. UCNONb306AMb O60pYI[0BaHI/I${, C(bOp MHUPOBAHHOCTD HPENCTABICHIN O
cpedcmea MHQbOpMaL]MOHHbUC U KOMMYHUKAYUOHHbIX mexnono2ull 6 MCTOax HOHyLIeHHH HaquLIX aCTpOHOMquCKHX
peuenHuu KOSHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2aAHUSAYUOHHBIX 3HAHW,
3a0au ¢ cobmodenuem mpebosanuii  speonomuxu, mexnuxu | [IPyl1. oBIageHue pa3nuyHbIMU crocobamMu pa6OTBI C
Oezonacrnocmu, —2u2uensl, pecypcocOepedicenus, npasoevlx U urdOpManuei (usugecKoro COJIEpPIKAHUS C
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU Oe30NacHOCmu, HCIIONb30BAHUEM  COBPEMEHHBIX HH(bOpMaI_[I/IOHHLIX
TEXHOJIOTH, pa3BUTHE YMEHUN KPUTUYECKOTO aHAIN3A
Y OLIEHKH JJOCTOBEPHOCTH IMOJIy4aeMoil HHpOopMaIuy,
OK 03 [InanupoBath u | JluaHOCTHEIC  pesymbTaTel  OCBOCHMsA —y4eOHoW mcummmnisl | [TPG7. chopMHPOBAHHOCTH YMEHUS PEIIaTh PACUCTHBIC
peaTr30BHIBATH COOCTBEHHOE | OTPAKAIOT  TOTOBHOCTL M CHOCOOHOCTH  OOYHRIOMWXCH | 3anaqy ¢ sIBHO 3aJaHHOM (PM3HUECKONH MOJEINbIO,

npoeCCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, MPEIPUHUMATEIBCKYIO

JesITebHOCTD B
npodeccnoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS o
(uHAaHCOBOH  TpaMOTHOCTH B
Pa3IUYHbBIX AKHU3HEHHBIX

CUTyaluiIx

PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OIBbITA U OMBITA JEATENLHOCTH B MPOLECCE PeaTu3alui OCHOBHBIX
HaNpaBJIeHUIl BOCHUTATEIBHOW MESITEIBHOCTH, B TOM YHCJIE B
4acTu:

JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

JIPI2. cgpopmuposarnHocms HPABCMBEHHO20
IMUYECK020 NOBEOeHUsL;

CO3HAHUA,

UCTONB3ysd (U3MuecKue 3aKOHBI W NPUHIMIBI, Ha
OCHOBE  aHalu3a  YCJIOBUSA  33Jadd  BbIOMpATh
¢u3nvecKyr0o  MojeNb,  BBLACTATH  (U3NYECKHE
BETMYUHBI U (QOpMyIbl, HEOOXOAUMbIE I €€
pelleHns, TpPOBOAUTH  pacueTsl M OLIEHUBATH
pETIbHOCTh TMOJYYEHHOTO 3HAa4YeHHs (PU3NUYECKOU
BEJIMYHHBI; pemars KaueCTBEHHbBIE 3aJ1a4H,
BBICTpauBasl JOIMYECKH HENPOTUBOPEUMBYIO IIEMOUYKY




JIP13. cnocobnocms  oyenusamv —cumyayuio u HPUHUMAND
OCO3HAHMblE — peuleHUs,  OPUEHMUPYACL  HA  MOPALbHO-
Hpascmeenuvle HOpMbl U YEHHOCIU,

JIP14. ocosnanue nuyHo20 6K1AO0A 8 NOCHMpOeHUe YCMOoUudugo2o
06yoywezo;

TPYZOBOT'O BOCIIUTAHUA:

JIP26. 2omosnocmb u  cnocobnocmv K - 0Opazoeanuio  u
Camoodpazo8anuio Ha NPOMANCEHUU 6Cell HCUSHIU,
MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOW JMCIMIUTUHBI
OTpaXaloT:

8.1. Ognanenue YHHUBEpCaTbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MPI1. cmasumv u @opmyruposame cobcmeeHHvle 3a0a4u 6
00pazosamenvbholl 0esAMenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

y4eOHBIMU

8.3.  OpnageHue  YHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP38. camocmosmeslbHO ocywecmeiiinob nosHaeanmenbHyro
aeﬂmeﬂbHOCWlb, BblABTIAMb npo5ﬂesz, cmaesums u
Gopmynupoeams  cobcmeennvle 3a0auu 8 00pPA308aMENbHOU

0esAmenbHOCMU U HCUSHEHHBIX CUMYAYUAX,

MP39. camocmosmenvHo cOCmagiams NIAH peuieHus npooemsl ¢
VUEemOoM UMEIOWUXCS Pecypco8, COOCHBEHHBIX B03MOICHOCMEN U
npeonoumeHrul;

MP44. cnocobcmeosams GopMupo8anuio u nPOSLEIeHUIO WUPOKOU
apyouyUy 6 pasHuiX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMD
€601l 00pa308amenbHuIL U KYIbMYPHBIU YPOBEHD,

0) CaMOKOHTPOJIb:

MP46. erademv HaBbIKAMU NO3HABAMENbHOU peqhrekcuu Kak
OCO3HAHUS COBEPUAEMBIX OCUCMBULL U MBICIUMENbHBIX NPOYECCOs,
UxX pe3ynbmamos u OCHO8AHUI,

MP47. ucnonezoeams npuemvl perexcuu Oisi OYeHKU CUmyayuu,
8b100pa BepHOCO peuleHus;

MP48. ymemv oyenusamv pucku u c60e8pEMEHHO NPUHUMAMb
Ppeulenus no uUx CHUMNCEHUIO;

pacCyXJIE€HHIl C Omopod Ha H3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

[IP64. BnameHwe 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3akoHbl HbpIOTOHA, 3aKOH COXpPaHEHHUS MEXaHUYECKOU

JHEPIMM, 3aKOH COXPAHEHUs HMIIYJIbCA, IPHUHIIUI
CYNEpPIO3ULMK  CWJI, IPUHLUUI  PaBHOIPABHOCTH
MHEpPLUUAIbHBIX CHCTEM  OTCYETa; MOJIEKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOEHMs BEIIECTBA, T'a30BbIE
3aKOHbBI, NEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHMs SJIEKTPUYECKOro 3apsja, 3akoH Kynona,
3akoH OMma JJid yyacTka 1enu, 3aKkoH OMa i oJTHOM
UIEKTpUUECKON 1enu, 3akoH JDxoyns - JleHua, 3akoH
EKTPOMArHUTHOM MHIYKIUH, 3aKOH COXpPaHEHUs
SHEpPIruy, 3aKOH MNPSIMOJIMHEHHOI0 paclnpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXpAaHEHUs
HMITYJIbCA, 3aKOH COXPAHEHHUs AJIEKTPUUECKOTO 3apsija,
3aKOH COXpaHEHMsI MacCOBOI'O YHMCIA, IOCTYJaThl
bopa, 3akoH paauMOaKTUBHOIO paclajaa); yYBEPEHHOE
WCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpu
aHanu3e PU3NYECKUX SBJICHUN U MPOLECCOB;

[IPy2. cpopMuUpOBaHHOCTb CHUCTEMBI 3HAaHUH O
(u3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHUsX,
JEHCTBYIOIMX Ha YPOBHSIX MUKPOMHpA, MaKpoMuUpa u
Meramupa, HpeICTaBIeHUH O BceoOlleM XapakTepe
(u3MUeCKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
MOCTpOeHHsT (U3NYECKOH TEopuH, 4YTO IO3BOJIUT
OCO3HaTh poib  (PyHJZAMEHTAIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IPEICTABICHUIX O
MPUPOJIE, TOHATH T'PAaHUIBl MPUMEHUMOCTH TEOpPHUH,
BO3MOXXHOCTM WX IPUMEHEHUs [  ONHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJICHUH U TIPOIIECCOB;

IIPy5. copMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
GU3MKH W TEPMOJUMHAMUKH,  DIIEKTPOAMHAMHKH,




KBAaHTOBOW (U3WKK JUIS aHajgu3a H OOBSCHECHHUS
SIBJIEHUM MHKpPOMHpPAa, MakKpoMHpa U Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILHI, 00JacTh)
MPUMEHUMOCTH  (DU3MUYECKUX 3aKOHOB, IIOHUMATh
BceoOmmMii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUS MEXAaHUYECKON SHEpPruu, 3aKOH
COXpAHEHUS UMIMYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS,
MEPBBIM 3aKOH TEPMOIAWHAMHUKH, 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHUS YHEPTUH)
Y OrPaHUYEHHOCTH MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3UYECKUE TIPOIECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI, 3aKOHbI M 3aKOHOMEPHOCTH:
OTHOCUTEIBLHOCTh MEXaHHYECKOTO JIBYKCHMS,
(hopMyJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBHIKEHHUS,
npeoOpa3zoBanust  laymnes 11 CKOPOCTH  H
IepeMeIIeHUsl, Tpu 3akoHa HprooTOHA, NPUHUMUII
OTHOCUTEIBHOCTH  ['anmuies, 3akOH BCEMHUPHOTO
TATOTEHHS, 3aKOHBl COXPAHEHUsS  UMIIyJIbCa H
MEXaHWYECKOW DJHEPruu, CBsI3b pabOThl CHIJIBI C
U3MEHEHUEM  MEXaHUYECKOM  DHEPIUM,  YCIOBUSA
paBHOBECHS  TBEpPAOrO  Tena; CBA3b  JABJICHHS
MJICAJIbHOTO Ia3a CO CPEIHEN KMHETHYECKOW dHEpPrUueu
TEIUIOBOTO JIBUKEHUSI U KOHUEHTPALMEN €ro MOJIEKYI,
CBSI3b  TEMIIEpaTypbl  BEIIECTBA  CO  CpelaHEH
KUHETHUYECKON 3HEPrueil ero 4acTHull, CBS3b ABJICHUS
UJICaJIbHOTO Ta3a ¢ KOHLEHTPALMEHd MOJIEKYNI U €ro
TeMIIepaTypol, ypaBHeHHe Mennaeneesa-Kianeiipona,
MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMS
SHEpPruy B TEIUIOBBIX MpOIEeccax; 3aKOH COXPaHEHHUs
3JIEKTPUYECKOTO 3apsja, 3aKOH Kynona,
MOTESHIIHAILHOCTD AJIEKTPOCTATHYECKOTO TIOJIA,
NPUHLUIT  CYNEPIO3ULHUN  DJIEKTPUUYECKUX  TOJIEH,
3akoHa Kynona; 3akonbl Oma Ji71s ydacTKa ey U s
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH Jxoyis-
JleH1a, 3aKOH 3JIEKTPOMarHUTHOW MHIYKIIMH, IPABUIIO
Jlenna, IOCTYJIaThI CHelUaIbHON TEOpUU




OTHOCUTEIBHOCTH OUHIITENHA, ypaBHEHHUE
Onnmreitna s ¢porodddexra, mepBblii U BTOPOH
noctynatel  bopa, mOpuHIMII  HEOIpeneIeHHOCTH
Ieit3enOepra, 3aKoH COXpaHEHHs 3apsia, MacCOBOTO
yyclia M DSHEPTUM B SACPHBIX pEaKIUsIX, 3aKOH
PaaMoOaKTUBHOIO paclaja;

[IPy6. chopMUpPOBAaHHOCTP yMEHHH NPUMEHSTH
OCHOBOIIOJIArarolue  acTPOHOMUYECKHE  IOHATHS,
TEOPUHM U 3aKOHBI Ui aHaiu3a U OOBACHEHUs
(U3NYIECKUX MPOIECCOB MPOUCXOISIIINX Ha 3BE3/1aX, B
3BE3JHBIX CHCTEMaX, B MEXraJlaKTHUYeCKOH cpee;
JNBUKEHMSI HEOECHBIX TeJN, DBOJIOLUMU 3BE3] U
Bcenennoii;

[IPy7. cdopMHpPOBaHHOCTH YMEHHMH HCCIENOBATh H
aHAJIM3UPOBATh pa3HOOOpa3Hble (hU3HUECKUE SBICHUS
U CBOICTBa OOBEKTOB, MPOBOJIUTH CAMOCTOSITEIILHBIC
UCCIIEJIOBAaHMUSI B  pEAIbHBIX U  J1a0OPaTOPHBIX
YCIOBUSIX, YUTaTh M AHAJIU3UPOBATh XapaKTEPUCTHUKU
MPUOOPOB M YCTPOWUCTB, OOBICHATH NPHUHIUIBI UX
paboThI;

OK 04 OpdexTuBHO
B3aMMOJIEHCTBOBaTh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS YYCOHOW JAUCIUILUINHEI
OTpaxaroT:

8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
JNECUCTBUSIMHU:

0) coBMecTHas IeITEIhHOCTD:

MP31. nonumams u UCNOIBL30BANb NPEUMYUIECNEA KOMAHOHOU U
UHOUBUOYATLHOU PAbOmbL;

MP32. evibupames memamuxy u Memoobl COBMECMHBIX OellCMBULL C
yuemom oOwWuUx UHMEPEco8 U BOIMONCHOCMEN KANCO020 UJeHA
KOJUIeKMUed;

MP33.  npunumams  yeau  COBMECMHOU  OesmerbHOCMU,
0p2anu30evleamv U KOOPOUHUPOBAMb  Oelcmeus no  ee
00CMUIICEHUIO: COCMAGISIMG NIAH OCUCMEULl, PACRPeOelsinG PO

C yYemom MHeHUll YYACMHUKO8 00Cyscoamv — pe3yibmanbvl
coemecmHoll pabomul;
MP34. oyenusamv Kawecmeo c60e20 GKIAOA U  KANCOO20

VUACMHUKA KOMAHObL 6 0OWutl pe3yibmam no paspabomanubim
Kpumepusam,

[TP610. oBnageHne yMeHUsIMH pabOTaTh B TPYIIIE C

BBIIIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUIAaHUPOBaTh ~ paboTy  TIPYIIBl,  palMOHAIbHO
pacupenensaTb  IEATEIBHOCTh B HECTaHIApTHBIX

CUTyalusaXx, aJICKBATHO OLICHUBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHHUKOB TpYIIbl B pelIeHHE paccMaTpUBaeMon
MPOOJIEMBI;




MP37. ocywecmensames nO3UmMugHoe CMpamezuieckoe noeoeHuUe 6
DPA3TUYHBIX CUMYAYUSAX, NPOAGIAMb MEOPUECNBO U 8000padiceHiLe,
ObIMb UHUYUAMUBHBIM,

8.3. OBnasmeHne  yHHBEPCAIBHBIMH  PETYISATUBHBIMU
JICCTBUSIMU:

T) IpUHATHE Ce0s U APYTHX JTIOACH:

MP54. npunumams cebs, NoOHUMAs C80U HEOOCMAMKU U
00CMOoUHCmMea,

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

MP56. npusnasamv ceoe npaso u npago oOpyeux aodeli Hd
ouubKU;

OK 05 OcymecTBisiTs YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtom
0COOEHHOCTEH  COLMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JIMuHOCTHBIC PE3yJbTaThl OCBOCHHUS yYCOHOW JIUCIHILIHHEI
OTPaXAlT  TOTOBHOCTh H  CIOCOOHOCTh  OOYYAIOIIHMXCS
PYKOBOJCTBOBAaThCS C(HOPMHPOBAHHOM BHYTPEHHEW IO3ULIMEH
JIMYHOCTH, CI/ICTCMOﬁ IICHHOCTHBIX OpHeHTaL[I/Iﬁ, IIO3UTUBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
[ICHHOCTSM POCCHUICKOTO O0OIIeCcTBa, PACHIMPCHUEC IKH3HCHHOTO
OTIBITA U OTBITA ACATEIBHOCTH B MPOIECCE PEATU3AUU OCHOBHBIX
HAMpaBJICHUI BOCIUTATEIBHOW JEATEIBHOCTH, B TOM YHCIE B
YaCTH:

A3CTETUYECKOT0 BOCITUTAHUSI:

JIP16. scmemuueckoe omHowienue K MUpy, GKIOUAsL ICTMEMUKY
b6bIma, HAYYHO20 U MEXHUUEeCKO20 MEOPUecmad, CHOpma, mpyoda u
00w ecmBenHbIX OMHOUEHU;

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YUYCOHOW IMCIIUTUTAHBI
OTPaXKAIOT:

8.2. OBnaseHue YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
EUCTBUSAMU:

a) o0IIeHHE:

MP26. ocywecmenams KOMMYHUKAYUU 80 BCEX CHEPaX HCU3HIL
MP28.  erademv  pasnuunbiMu  cnocobamu  oOwjeHus  u
83aUMOOeUCMBUs;

MP29. apeymenmupoganno eecmu Ouanoe, YMemv CMA4AMb
KOH@IUKMHble cumyayuu;

MP30. pazeepnymo u 102u4HO u3na2amsv C8010 MOUKY 3PEHUs ¢
UCHONBL30BAHUEM AZbIKOBLIX CPEOCME;

[MPy12. OBJIaJICHHE OpraHU3alMOHHBIMU u
ITI03HaBaTCJIIbHBIMU YMCHUAMU CaMOCTOATCIIBHOT'O
npuoOpeTeHns  HOBBIX ~ 3HAHMH B IIpolecce
BBIIIOJTHECHUA IMPOCKTHBIX n y‘-I€6HO'
UCCIIEZIOBATEIbCKUX paboT, yMEHHSAMH paboTaTh B
Ipymnmne C BBIHIOJHCHHUEM Pa3IMYHbIX COLMUAJIbHBIX
pousiell, miIaHupoBaTh pabOTy TPYIIBL, PalMOHAIBHO
pacnupeaciiaTb ACATCIIBHOCTD B HECTaAaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaX/J0ro U3
YYACTHMKOB TPYyNIbl B PEIICHHE pPaccMaTpUBAEMOMN
npoOJIeMbl;

OK 06 IIposBisTh TpaskIaHCKO-

MaTPUOTHYECKYIO MO3ULMIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TPaJULIMOHHBIX

JInqHOCTHBIE pe3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX
BHYTPEHHUX yOEKACHHH, COOTBETCTBYIOIIUX TPaJUIHOHHBIM
IICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE JKHU3HEHHOTO

[TP63. BmageHne OCHOBOMOJATAIONTUMU (PU3UUESCKIUMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOMIMMHU
(buzmvecKkre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JABMXXCHUEM, BBaHMOHCﬁCTBHeM TCJI, MCXaHNYCCKHUMHU
KOJICOAHUSIMU ¥ BOJHAMH; aTOMHO-MOJICKYJISIPHBIM




00111eYeIOBEYECKUX LIEHHOCTEH, B

TOM qHuCIIC C YUceTOM
rapMOHHU3allun

MCKHAIIWMOHAJIBHBIX n
MCKPEIIUTNO3HBIX OTHOH_IeHI/II‘/'I,
MMPUMCHATH CTaHAapThI

AHTHKOPPYIIIUOHHOI'O ITIOBEACHUA

OIIBITa U OIBITA AESATEIHLHOCTH B MPOLECCE Peau3aliid OCHOBHBIX
HAlpaBJICHUH BOCIUTATENBHON HEATENPHOCTH, B TOM YHCIE B
YacTH:

TPaXJAHCKOTO BOCIIUTAHMS:

JIP1. chopmuposarrnocms epaxcoanckol nosuyuu 00yyanue2ocs

KaK  aKkmuHo20 U  OMBEMCMBEHHO20 YleHA  POCCUNCKO20
obwecmsa;

JIP3. npuHsamue MpPaAOUYUOHHBIX HAYUOHANBHBIX,
obujeuenoseueckux — 2yMAHUCMU4eckux U  OeMOKDAMUYECKUX
yeHHocmell,

JIP5. 2omosHocmb  Gecmu  COBMECMHYIO — OesIMEeNbHOCMb 6
UHmMepecax — epadcoOaHcKo2o — obwjecmed,  YY4aAcmeosamsv - 8
camoynpasnenuu 8 00wWeobpaA30eaAmMenbHOU — OpeaHU3AYUU U

0emcKO-1OHOUECKUX opeaHu3ayusx,

JIP6. yMenue 83aUMOO0eliCmB80o8ams c COYUATLHBIMU
UHCIUMYmamMu 8  COOMBEMCmeuY ¢ UX  QYHKyuamu u
Ha3HAYEeHUeM;

JIP7. eomosHOocmb K 2YMAHUMAPHOU U  BOJOHMEPCKOU
OesmenbHoOCmu,

IMaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmupogarHocmo POCCUTICKOU 2PadiCOaHCKOU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CBOEMY HApoOdy,
yyecmea omeemcmeenHocmu neped Poounoil, copoocmu 3a ceoi

CTPOGHHEM  BEIECTBA, TEIUIOBBIMU  IPOLIECCAMM;
ANEKTPUUYECKUM u MarHUTHBIM OJISIMH,
UIEKTPHUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
Koe0aHUAMU ¥ BOJHAMH; ONTHYECKUMH SIBICHUSIMH,
KBAaHTOBBIMM  SIBIICHMSIMH, CTPOEHHEM aromMa u
aTOMHOTO  fJipa, PaJUOAKTUBHOCTBIO);  BIJAJICHUE
OCHOBOIIOJIAralOLIUMHU aCTPOHOMUYECKUMU
MOHATHUSIMH, MO3BOJISIOILUMU XapaKTepu30BaTh
IPOLIECChl, MPOUCXOAAIINE Ha 3Be3Jax, B 3BE3IAHBIX
CUCTEMAaX, B MEXIaJaKTUYECKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, IBOJIIOLMIO 3Be3/1 U BeeneHHol;

[TPy1. chopMupoBaHHOCTH MOHUMAHUS POIU (PU3HKH B
SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAIbHON MU
TUYECKOH cdepax NEesITEeNIbHOCTH 4YElIO0BEeKa; POJId U
MecTa (U3UKM B COBPEMEHHOW HayyHOW KapTHHE
MHUpa;  pOJM  ACTPOHOMUHU B  IPAKTHUECKOM
NeSITeIbHOCTH 4YEJIOBEKa U JajbHEHIIeM Hay4HO-
TEXHUUYECKOM Pa3BUTHH;

[1Py13. cdopMupoBaHHOCT MOTHBALMU K Oymaymiei

Kpati, ceot0 Pooumny, 60l sA3bIK U Kyibmypy, npouiioe u npodeccHoHaIbHOMI ACATCIIBHOCTH 1o
Hacmosujee MHO2OHAYUOHANbHO20 Hapooa Poccuu, CIICHUAJIbHOCTAM (1)I/I3I/IKO-T6XHI/ILIGCKOF0 HpO(l)I/IJISI;
JIPY. yennocmnoe omuoutenue K 20CYOApCMBEHHbIM CUMBONAM,
UCTHOPUYECKOMY U HPUPOOHOMY  HACNeOulo,  NAMAMHUKAM,
mpaouyuam Hapoooe Poccuu, docmuocenuam Poccuu 6 Hayxe,
uckyccmee, cnopme, mexHoa02usx u mpyoe.
OK 07 CopnelicTBOBaTh | JIM4HOCTHBIC —pesymbTaThl OCBOCHMs —ydeOHOH aucuuminubl | [IPG8.  chopMUpOBAaHHOCTH  yMEHHS  MPUMEHSTH
COXPaHCHHIO OKPY)KAIOMICH cpejipl, | OTPAKAIOT — TOTOBHOCTL 1 criocobrocts  obyHatommxes MOJyYCHHBIE 3HAHUS Ui OOBSICHEHUS  YCIOBHIA

pecypcocOepekeHuIo, MPUMEHSThH
3HaHUS 00 W3MEHEHUH KJmMara,

MIPUHIUTIBI OepexKIIMBOTO
MPOU3BOCTBA, b hexTHBHO
JIEWCTBOBAaTh B  YPE3BBIYANHBIX
CUTYalUsIX

PYKOBOJICTBOBAaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTALUI, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHUIMOHHBIM
LEHHOCTSIM POCCHHCKOTro OOIecTBa, pacUIMpeHHe >KH3HEHHOTO
OIIbITA U OIBITA JEATEIILHOCTH B IIPOLECCE PEANU3aLMd OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4YHCIE B
4acTH:

9KOJIOTMYECKOI'0 BOCITUTAHUSA:

JIP27. cghopmuposannocms 9k0102U4eCKOU KYIbmypbl, NOHUMAHUE
BIUAHUA  COYUATILHO-IKOHOMUHECKUX NPOYECCO8 HA COCMOSAHUE
NPUPOOHOU U COYUATLHOU  Cpedbl, OCO3HAHUEe 2100ANbHO2O
Xapakmepa K0N02UYECKUX npoonem;

NpOoTeKaHUs (PU3MUYECKUX SIBICHUH B NPUPOAE U JUIS
MIPUHATHAS TPAKTUYECKUX PEHIEHUH B IOBCEIHEBHOM
KU3HM  Juig  oOecrieueHHss  0€30MAaCHOCTH NP
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMU U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 370POBbS U COOJIIOCHUS
HOPM JKOJOIMYECKOro IOBEACHUS B OKpYKarolen
cpeae; NOHMMaHME HEOOXOTUMOCTH HPUMEHEHHUs
IOCTH)KEHUN bu3uKn u TEXHOJIOTUHU IS
paLMOHAIBLHOTO IPUPOIOIOIb30BAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3UPOBATh U




JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
OKpYyJicaiowjeli cpede HA OCHOBe 3HAWUSL Yelel YCMOUYUBo20
PA36UmMUsL Yeno8euecmed;

OLIEHHUBATh [MOCIEICTBUSA OBLITOBOH u
MIPOU3BOICTBEHHOM JIeSITENLHOCTH YyeJIOBEKa,
CBSI3aHHON C (PU3WYECKUMH MPOIECCaMH, C TO3UIIUNA

JIP31. pacwupenue onvima 0eamenbHOCMU  IKOJIO0SUHECKOU 2 N
HaNpasnenHocmu; 3KOJIOTHYCCKOU 6€3OHaCHOCTI/I; npeacraBJICHUU O
MertanpeaMeTHbIe Pe3yibTaThl OCBOCHUS Y4eOHOW AMCHUIUINHEI | PALIMOHAJIIBHOM  IIPUPOJONOJIB30BAHMH, A  TaKXe
OTPAXKaIoT: pasyMHOM HCHOJIb30BAHUM JOCTHUKEHHM HAyKH U
8.1. OBnanenue _ YHHBEpCATbHBIMH Y4EOHBIMH | TexHOTOTHMI IS JanbHEHIIEro pasBUTH
MO3HABATEIBLHBIMU JICHCTBUAMU: YeTOBEYECKOr0 OOIIECTBRA;
0) 60a30BBIC MUCCIICIOBATEIIBCKUE TCHCTBUS:
MPI15. paspabamvieamv nianm peuteHus npooOieMbl C ydemom
a”naiusza umerwmuxcia  mamepuailbHvblx u HemamepuailbHblx
pecypcos;
MP16. ocywecmenamv yeieHAnpagieHHvlli NOUCK NepeHoca
cpedcme u cnocobos Oeticmeausi 8 NPOPecCUOHANbHYIO Cpedy;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:
0) coBMeCTHAS eATEIHHOCTD:
MP35. npeorazamv Ho8ble NPOEKMbl, OYCHUBAMb UOCU C
no3UyUYU  HOBU3HLI,  OPUSUHAILHOCMU,  NPAKMUYECKOU
SHAYUMOCMU,
8.3. OBnasmeHue  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JNECUCTBUSIMHU:
0) CaMOKOHTPOJIB:
MP45. 0asams oyenKy HOBbIM CUMYAYUIM, BHOCUMb KOPPEKMUBLL
8 ()eﬂmeﬂbHocmb, oyernueamsv coomeemcmeue pe3yibmanos
yeniam;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeameTHbie pe3yabTaThl OCBOCHHs ydeOHOW mucummuimesl | [TPO11. OBJIaJICHUC (copmupoBaHHOCTH
busnueckoi KYJIBTYPBI Juts | OTPAKAIOT: MPEJICTABIICHUI) TpaBUIAMH 3alCH  (PU3UIECKHUX
COXpaHEHUs u YKPEIUICHUS 8.1. OsancHue . YHHBCPCATBHRIMH yACOHBIMY dbopmyn penbedHO-TOYEUHON cHCTeMbl 0003HAuUEHUN
MO3HABATEIbHBIMU JICHCTBUAMU: o
3710pOBbS B npouecce 6) 6a30BbIC HCCTIEIOBATENLCKHE JACHCTBIA: JI. bpaiings (mis  cienblx W CIAO0OBHISIINAX
NPO(ECCHOHANLHOI NeATeIbHOCTH MPI4. oOasamb oOyeumKy HOBLIM  CUMYAUUAM,  OYEHUBAMDb 0byHatomHXCs);
U TOAJEPKAHHUA HEOOXOIMMOro npuoGpemenvlii Onvlm,
YPOBHSA ¢usnyeckoit | 8.3.  OmnajeHue  YHUBEPCAIBHBIMH  PETYJISATHBHBIMH
IMOATOTOBJIIEHHOCTH JIEHCTBUSIMHU:

a) caMOOpraHU3aIIHsI:

MP40. 0asams oyeHKy HOBbIM CUMYAYUIM,

MP41. pacuupsims pamku yueOH020 npeomMema Ha OCHO8e TUUHBIX
npeonoumenutl,

MP42. Oenamv oco3HaHHbLL 6bI60D,
bpamb 0MeemcmeeHHOCHb 34 peuenue,

apeymeHmupoeams €20,




MP43. oyenusamo npuobpemeHHbvlil ONbIM,

OK 09 ITonn30BaThCA
npodeccnoHaTBEHOM
JTOKyMEHTaIuen Ha

rocyJapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH JMCIMIUIMHEI
OTpaXKaioT:

8.1. OgBnanenne YHUBEPCATHHBIMHU
MO3HaBaTeJIbHBIMU JIEUCTBUAMMU:

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MP7. enademv  Hagvlkamu — YUeOHO-UCCACO08AMENbCKOU U
NPOEKMHOIL 0esimeNbHOCIU, HABbIKAMU pa3peuleHus npooiem;
MPS. cnocobHocmb u 20MoOBHOCMb K CAMOCMOAMENbHOMY NOUCKY
Memo008 peuieHUsi RPAKmuyecKux 3a0ay, NPUMEeHeHUI0 Pa3IuYHbIX
Memo008 NOHAHUA,

y4eOHBIMA

[TPy8. copMupOBaHHOCTH MPEACTABICHUA O METOIAX
MOJYyYEHUs] HAy4YHBIX ACTPOHOMUYECKHUX 3HAHMUIA;
BJIaJICHUE YMEHUSIMH CaMOCTOSITENTEHO
dbopMynupoBaTh IIellb  HCCIEAOBaHUs  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOTOJIAramux (pu3nd4ecknx 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh UX  AKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh U MPOBOJIUTH (PUINIECCKUE

DKCIIEPUMEHTHI,  ONWUCBHIBATH U AHAJIU3UPOBATH

MP9. osradenue sudamu OesmerbHOCMU NO NOAYYEHUIO HOBO20

snanus, e2o unmepnpemayuy, npeotpazosanuio u npumenenuio ¢ | NOTYICHHYIO — TIDH  BBIMOIHCHAM  SKCIICPUMCEHTA

PABIUYHbIX YHEOHbIX CUMYAyusx, 6 MOM Yucie npu CO30aHuu MH(POPMALHIO, OIIPCACIIATD AOCTOBCPHOCTH

YUeOHbIX U COYUATLHBIX HPOEKMOB; IMOJIYYCHHOT'O PE3YJIbTATA,

MPI0. popmuposanue HaAyuHO20 Muna MulUIeHUs, 61d0eHue

HAYYHOU MePMUHON02Uet, KIIOYeBbIMU NOHAMUSIMU U MEMOOaMU;
[IK 1.5 ObecrieunBaTh  # IIPGS.  chopMUPOBAHHOCTHL  YMEHHUS  IPUMEHSTH
KOHTPOJIUPOBATH coOuoieHne NOJlyYE€HHbIE 3HAHUA Ui OOBACHEHHUS YCIOBHI
paboTHUKaMu TpeOOBaHUIT OXPaHbI NpoTeKaHuss (PU3UYECKHUX SIBICHUNW B IPUPONE U JUIS
Tpyza, MOKapHOMH, NPUHATHAS TPAKTUYECKUX PEUICHUMH B IOBCEIHEBHOM

IIPOMBIIUIEHHON U 3KOJIOTMYECKOU
0€30I1aCHOCTH.

KU3HU  Juisi  o0ecrieueHuss  0€30MacHOCTH  TpU
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOJICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH
cpele; TOHHMaHWe HEOOXOIMMOCTH MPUMEHEHUs
IOCTHOKEHUN bu3uku u TEXHOJIOTNHU s
panMOHAIBHOTO MPUPOIONOJIB30BAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3UPOBATH U
OLICHUBATh MOCJIE/ICTBUS OBITOBOM u
MIPON3BOICTBEHHOMN NeSTeTbHOCTH YeJI0BeKa,
CBSI3aHHON ¢ (DM3MUYECKMMHU TPOIECCaMU, C TMO3UIUI
9KOJIOTUYECKOW O€30MacHOCTH; TPEJICTAaBICHUA O
palMOHAIBHOM  MPUPOJIONOJIB30BAHUU, a  TaKXKe
pPa3yMHOM HCIIOJIb30BAaHUM JIOCTHDKCHHH HAyKH |
TEXHOJIOTUI JUTSt JanbHENIero pa3BuTHUs
YyeJIoBEYeCKOro 0OIIeCTBa;

K 2.1
apaMeTpoB

BeInonHaTe  pacyeTsl
TE€XHOJOTMYECKUX

I1P67. cpopMUpPOBaHHOCTh YMEHHS peIIaTh pacyeTHbIE
3a/1aud  C SIBHO 3aJ]aHHON (DU3WYECKON MOJECIbIO,




MPOIIECCOB  00pabOTKH METaJNIOB
JIaBJIEHUEM, paboThI
0o0OpyIOBaHUs,  XapaKTEPUCTHUK
MCXOJIHBIX 3aroTOBOK u
METAJUIOTPOTYKITHH.

IIK 2.2 Ocy1iecTBiIsITh
MEpPONPUITHS  TIO  IMOATOTOBKE
3aroTOBOK K Tporeccy o0padoTKu
METAJIJIOB JaBICHUEM.

UCMONB3ysl (PU3MYECKHE 3aKOHbl M IPUHILMIIBL, Ha
OCHOBE  AaHalM3a YCJIOBMsS  3a7auyd  BHIOMpaTh
¢u3nyeckyro  Mozenb,  BBLACHATH  (U3NYECKHE
BeIMYUHBI W (HOpMynbl, HEOOXOAMMBIE IS ee
pelleHns, INpPOBOAUTH  pPAcCUeTbl M OLICHUBATH
peambHOCTh  MOJIYYEHHOTO 3HAueHHs  (U3NYECKOH
BEJIMYUHBI, pemars KaueCTBEHHbBIE 3a/1a4H,
BBICTpauBasi JOIMYECKH HENPOTUBOPEUUBYIO IIEMOUYKY
pacCyXJACHMM C ONOpOM Ha W3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SBIICHHS,

[1P64. BnaneHue 3aKOHOMEPHOCTSAMH, 3aKOHAMU MU
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKkOoHbl HBIOTOHA, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruM, 3aKOH COXPAHEHHsS HUMIYJIbCa, HPUHLIHUII
CYNEpHO3ULMM  CWJI, NPHUHLUI  PaBHOIPABHOCTH
MHEpLUAIbHBIX CHCTEM  OTCYETa;  MOJIEKYJISPHO-
KHHETUYECKYIO TEOPUIO CTPOCHHUsS BEIIECTBA, Fa30BbIC
3aKOHBI, NEpPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs IEKTPUYECKOro 3apsaa, 3akoH Kyiona,
3akoH Oma 1i1s ydacTka 1enu, 3akoH Oma a1 moiaHOou
AJIEKTPUYECKOM 1enu, 3aKkoH Jkoyns - JIeHna, 3akoH
JJIEKTPOMAarHUTHOM MHIYKIUHM, 3aKOH COXPaHEHUs
SHEPruM, 3aKOH MNPSMOJIIMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH NPEJIOMIICHUS
CBETA; 3aKOH COXPAHEHHMsI YHEPTHUH, 3aKOH COXPAHEHUS
MMITYJIbCa, 3aKOH COXPaHEHUs NIEKTPUUIECKOTO 3aps/a,
3aKOH COXPaHEHUsT MacCOBOTO YHCIA, ITOCTYJIAThI
bopa, 3akoH paaMOaKTHBHOIO paclnaja); YBEPEHHOE
HCIIONB30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH IIpH
aHann3e PU3NYECKUX SBJICHUHN U MPOIIECCOB;

[IPy2. copMuUpPOBaHHOCTb CHUCTEMBI 3HAaHUH O
(¢u3NYeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX,
JEHCTBYIOIMX Ha YPOBHSIX MUKPOMHpA, MaKpoOMHUpa U
Merammupa, MpeICTaBICHU O BceoOlIeM XapakTepe
(u3MUeCKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
MOCTPOCHHsI (PU3NYECKON TEOpHH, 4YTO TO3BOJIUT




OCO3HaTh pOJib  (PyHAAMEHTANIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IIPEJICTABICHUSIX O
NPUPOJE, MOHATh IPaHULBl NPUMEHUMOCTH TEOPHU,
BO3MOXXHOCTM MX IPUMEHEHUs M  OINHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJICHUN U IIPOLIECCOB;

[IPy5. copMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHbl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHOI
GU3MKM W TEPMOAWHAMUKH, DIEKTPOJUHAMHUKH,
KBAaHTOBOM (U3MKM [UIsi aHanu3a W OOBSCHEHUS
SIBJIGHUH MHUKpPOMHpa, MaKpoMHpa M Meramupa,
pasnuyaTh yCIOBUS (rpaHuILBI, 00JacTh)
NPUMEHUMOCTH  (DU3WYECKHX 3aKOHOB, IIOHHUMATh
BceoOIMii  xapakTep (yHIAMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHMs] MEXaHWYECKOM HHEpPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMHPHOI'O TATOTEHUS,
HEepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHHS
ANEKTPUUYECKOTO 3apsAa, 3aKOH COXPAHEHHUS DHEPIHH)
U OTPaHUMYEHHOCTb MCIIOJIb30BAHMSI YaCTHBIX 3aKOHOB;
aHAIN3UPOBATh (U3NYECKUE TIPOIECCHl, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBIKEHUS,
(hopMyIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHKEHUS,
npeobpasoBanuss  lamunmes g CKOpocTH U
nepeMenieHus, Tpu 3akoHa HblOTOHA, NpUHLNI
OTHOCUTENIbHOCTH  ['anmunes, 3aKOH  BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXpPaHEHUs HUMIlylbca H
MEXaHUYECKON »SHEepruu, CBA3b pabOThl CHIIBI C
U3MEHEHHEM  MEXaHMYECKOM  DHEPIUM,  YCIIOBHUSA
paBHOBECHs]  TBEpJAOro  Tejla; CBSI3b  JaBJICHUSA
UJEAIBHOTO ra3a CO CpeIHEN KMHETHYECKON 3Hepruen
TEIUIOBOTO JIBUYKEHUSI U KOHIIEHTpAIMel ero MoJIeKyIl,
CBA3b  TEMIIEpaTyppl  BEIlECTBA CO  CpeaHEH
KUHETHUYECKON SHEPruei ero 4acTHll, CBSA3b JIABJICHUS
UJEAIBHOTO Ta3a ¢ KOHLEHTpalued MOJIEKYI M €ro
TeMIIepaTypol, ypaBHeHHe Mennaeneesa-Kianeiipona,
MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS




SHEPIUM B TEIUIOBBIX IpOIECCaX; 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona,
NOTEHIUAIBHOCTb 3JIEKTPOCTATUYECKOTO o,
INPUHLMII  CYNEPIO3ULUMU  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akoHbl OMa i1 yyacTka LEeNnu U JUIst
3aMKHYTOM DJIGKTPUYECKOW Lenu, 3akoH Jlxoyis-
Jlenua, 3aKOH 3JIEKTPOMarHUTHOM MHIYKLUH, IPABUIIO
Jlenua, IIOCTYJIAThI CHELIMAIIbHOM TEOpUU
OTHOCUTEIBHOCTH DiHITENHA, ypaBHEHUE
OnHmreitna s ¢porodddexra, mepBeIi U BTOPOU
noctynatel  bopa, mOpuUHIMI ~— HEONpPeaeIeHHOCTH
['eitzenOepra, 3akOH COXpaHEHHUS 3apsiga, MacCOBOTO
yucla M DSHEPrud B SAJIEPHBIX pEaKLUMIX, 3aKOH
PaaMoOaKTUBHOIO paclajia;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BHAbI Y4eOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 240 38
JIVCITATUTHHEI
BT. 4.:
OcHoOBHOE co/lep:KaHue 141 0
TEOPETUYECKOE 00YICHUE 65 0
NPaKTUYECKHUE 3aHATHS 54 0
1abopaTOpPHBIE 3aHITHUS 22 0
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 81 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 35 0

8 0
NPaKTUYCCKUE 3aHATHS
1abopaTOpPHBIE 3aHITHUS 38 38

18 0
NMPOMEKYTOYHAS ATTeCTAIUS
[TpomesxyTouHas arrectauus ouggepenyuposannvlil 3a4em u dK3ameH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

HaumenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro Mmarepuania u Gopmsl
OpPraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0bem, akan. u/ B
TOM 4ucJje B popme
NPaKTHYECKOM
NMOAr0OTOBKM, aKaJ 4

Kon
IIK,
OK

Kopn IIP, JIP, MP

1

2

3

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'0O MO3HAHU S

4/0

Tema 1.1. ®usuxka u
METObl HAY4YHOI0
MO3HAHUSA

I[I/I}IaKTI/I‘leCKI/Ie CIMHHUIDbI, COACPKAHUC

4/0

®dusuka - (QyHOAMEHTalbHas HaykKa o
npupone. HayuHblidi METON NO3HAHUS W METOMbI
ucclieloBaHusl (PU3MYECKUX SBICHUH.

OKCIIEpUMEHT U Teopusi B  MpoIecce
no3HaHus npupozsl. Habmonenue u s3KCrepumMeHT
B (hU3HKe.

CriocoObl u3MepeHHst (pU3MUYECKUX BEIUYMH
(anamoroBele W IHUQPOBBIE  H3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemtHocT  u3MepeHUd  (pu3MUECKUX
BEIMYMH (a0COIOTHAsI U OTHOCUTEJIbHAS).

MopnenupoBanue QU3NYECKUX SBICHUN U
nporeccoB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJOE TEJNO, WJealabHas KUAKOCTb, WJCAJIbHBIN
ra3, ToueuHblii 3apsn). ['umoresa. Pusmueckuit
3aKOH, I'PAHMIIBI €r0 NMPUMEHUMOCTH. Dusnyeckas
Teopusl.

Ponp u mecto ¢usuku B ¢dopMupoBaHUU
COBPEMEHHOM Hay4HOW KapTHHBl MHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOIEH.

2/0

OK 01

Ipodeccuonanbno- OPHMEHTHPOBAHHOE
coJiepKaHue

2/0

OK 03
K 1.5
IK 2.1

TIP61, TIpyl, TIpy13, JIP 25
JIP2 6, MP11, MP 38, MP 39




[TorpentnocTn m3MepeHui (HU3NISCKUX BEITUIUH
(aOcomoTHass u oTHOcUTenbHas). IlorpemHocTu.
Tounocte pacuetoB. OKpyrieHHE YHCENT 110
HeoOXxoauMoii  TouHocTH. llepeBoj enuHUIl B
cucreme CH.

K 2.2

Paznen 2 MexaHuka 32/0
Tema 2.1 Kunematuka JAuaakTuyecKkne eIMHUIbI, COIePKAHNE 12/0
Mexannueckoe nBrkeHrne. OTHOCHUTEILHOCTE 4/0 OK 01, | ITPo1, ITP62, IIPG3, I1P04, IIPGS,
MEXaHMUYEeCKOro ABMkeHus. Crucrema oTcyera. OK 02, |ITP6Y, ITPyl, TIPy2, Ilpy3, Ilpy4,
[IpsiMast 1 oOpaTHas 3a1a4d MEXaHUKH. OK 03, |ITPy5, IIPyll, JIP25, MP4, MP6,
Paanyc-BekTOp MarepHallbHOM TOYKH, €ro OK 06, |JIP32, MP21, MP23, MP46, JIP14,

IIPpOCKIUH Ha oCcHu CHCTCMbI KOOpJZMHAT.

Tpaexropus.
[TepemernieHne, CKOpOCTh (CpeHsS CKOPOCTb,
MIHOBEHHAas CKOPOCTH) u YCKOpEHHE

MaTepUabHOW TOYKM, HUX MPOEKIUH Ha OCH
cucteMbl KoopauHat. ClokeHue mnepeMelieHuil u
CJIO’KEHHE CKOPOCTEH.

PaBHomepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEIHOE JIBUKCHHUE. 3aBUCUMOCTh
KOOpJIUHAT, CKOPOCTH, YCKOPEHHs U IMYyTH
MaTepHabHOW TOYKH OT BPEMEHHU U UX IpadUKH.

CBobosiHOE najicHue. Yckopenue
CBOOOIHOTO NaJICHHUS. JIBuxeHue Tena,
OpOLIEHHOT0  HOJ  yIJIOM K  TOPHU3OHTY.
3aBUCUMOCTb KOOpJAWHAT, CKOPOCTH U YCKOPEHUs
MaTepUaIbHOU TOUKHU OT BpEMEHH U UX TpaduKU.

KpuBonuneiitnoe  nBumxeHue.  JIBU>keHue
MaTepuaIbHOM TOYKHM IO OKPYXHOCTH. YTJIOBas H
nuHelHass ~ ckopocTh. Ilepmony u  yacrota
oOparieHusl. IlenTpocTpeMuTenbHOe

JIP13, JIP12




(HOpManbpHOE), KacaTelabHOE (TaHTCHIIMAIbHOE) U
MOJIHOE YCKOPEHUE MaTepUATbHON TOUYKH.

IIpodeccnonabHO-OpHEHTHPYIONIIEE 2/0 OK 01, | ITP61, I1P62, I1P63, IIP64, IIP6S

cojep;KaHue OK 02, | ITP69, IIPyl, IIPy2, Ilpy3, Ilpy4

[Ipoeknuu BEKTOPHBIX BEIWYUH. M3mMepuTeabHbIC OK 03, | TTPyS, ITPyl1, I1Py13, JIP25, MP4

npubOpsl,  ONpeAessIomue  JUIMHY, JUaMeTp OK 06 | MP6, JIP32, MP21, MP23, MP46

W3JEIUN, CKOpPOCTh BpaiieHus. llena npenenus IIK 1.5 | JIP14, JIP13, JIP12

npubopa,  Ipenen  U3MEPEHUs,  TOYHOCTh 1K 2.1

HU3MEpPEHHUIA. TexHuueckue YCTpPOMCTBA U MK 2.2

TEXHOJIOTHYECKUE MIPOLIECCHI: CIUJIOMETP,

JIBUKCHHE CHApSAIOB, IEMHbIC, IIECTepEeHYAThIe U

pEMEHHBIE TIepe/Iauu, CKOPOCTHBIE JIU(PTHI.

B TOM umciie mMpakTHYeCKHX H Ja00pPaTOPHBIX 6/0

3aHATHH

[Ipaktnueckoe 3ansitue Nel. Pemienuwe 3amay 1o 2/0 OK 01, | ITPyS, IIpy9, I1Pyl13, IIP62,ITP66

KUHEMATUKE. Y PaBHEHUSI IBUKECHUS OK 02, | ITP67, JIP1, MPI1, MP3, MPI15
OK 03, | MP12, MP13, MP17, MP19, MP 20
OK 09, | MP45, MP42, MP 43, MP8, MP10
OK 06

[Tpaktuueckoe 3anarue Ne2. Pemienuwe 3amau Ha 2/0 OK 01, | TTPyS5, Tlpy9, I1P62, T1PG6, IIPG7

IapaMeTphbl BPALIATEIbHOTO JABUKEHUS OK 02, | MP1, MP3, MP8, MP15, MP12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10

Jlabopatopuoe 3anarue Nel.  Omnpepaenenue 2/0 OK 01, | ITP62, T1PG6, I1PGS, ITPyl, ITPyl3

IUIOTHOCTH TeJla pa3aIuyHON (HOpMBbI OK 02, | ITPy3, IIPyS, Ilpy7, IIPy8, IIPyl0
OK 05, | ITPy12, TIIP610, TlIpy2, IIPyl2
OK 06, | ITP610, MP3, MP5, MP15, MP23
OK 07, | JIP26, , MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP44, MP47, MP48§
OK 09, | MP54, MP55, MP 56, MP 43, JIP34

JIP32,




Tema 2.2 JIlunamuka

I[I/IIIaKTI/I‘leCKHe C¢IMHHUILDBI, COAECPKAaHUE

6/0

IlepBbiii 3akoH Hprorona. MuHepuuanbHbie
cucTeMbl oOTcuera. lIpuHIMI OTHOCUTEIBHOCTH
lanunes. HeunepuuanpHble CHCTEMBI OTCYETA
(ompenenenue, mnpumepsl). Macca Tena. Cua.
[IpuHnun cynepnosuuuu cuwil. Btopoil 3akoH
Hprotona nng matepuanbHoi Touku. Tpetuit 3aKkoH
HploToHa 118 MarepuanbHbIX TOYEK. 3aKOH
BCEMHUPHOIO TATOTEHUSL. OKBHUBAJIEHTHOCTh
IpaBUTAllMOHHOM M MHEpPTHOM Maccel. Cuia
TSHKECTH. 3aBUCHUMOCTh YCKOPEHHsI CBOOOTHOTO
MaJeHUsI OT BBICOTHI HaJ MOBEPXHOCTBHIO IUIAHETHI
U oT reorpadpuueckoil mHPOTHL. JIBUXKEHUE
HeOeCHBIX TeJN M MX CIIyTHHKOB. 3akoHbI Kerurepa.
[lepBas xocmuueckast ckopoctb. Cuiia ynpyrocTH.
3axon ['yka. Bec Tena. Bec tena, nBuxymerocs c
yckopenrem. Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHUS] CKOJIBKEHUS M CHJIa TPEHHUS IOKOS.
Koaddunment tpenus. Cuiia conpoTUBICHUS TPU
/nBYOKEHMM Tena B OKHIKOCTH WM Tase, ee
3aBUCUMOCTb  OT  CKOPOCTHM  OTHOCHUTEJIBHOIO
JIIBIDKECHUS. JlaBneHwue. I'mapocraruyeckoe
nasnenue. Cuna Apxumena.

2/0

IpodeccuonaibHO-OpHeHTHPYIONIIEE
coJep:KaHue

[Mnactuyeckue nedopmaruu. AOCOMOTHAS |
OoTHOcUTeNnbHast  Aedopmamus. MexaHuUeckoe
Hamnpspbkenue. Monyns FOnra. Buasr nedopmaruii.

2/0

OK 01,
OK 02,
OK 03,
OK 06
IK 1.5
IK 2.1
IK 2.2

I1P61, TTP62, I1P63, I1P64, TIPGS,
[1P69, I1Pyl, IIPy2, Ilpy3, Ilpy4,
[1PyS, IIPyll1, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

B TOM umciie mpakTHYeCKUX H Ja00PaTOPHBIX
3aHATUH

2/0




[Ipaktrueckoe 3ansarue Ne3. Pemienuwe 3amad 1o 2/0 OK 01, | ITPy5, Ilpy9, I1P62,ITPG6, TIPG7,
TeMe «Bunbl cuin B Mexanuke. Cuiia TpeHUs MOKOS, OK 02, | MP1, MP3, MP15, MP12, MP13,
CKOJIb)KCHUSI, KAaUeHUs1, BPALLICHUS» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

Tema 2.3 3aKoHbI JAuaakTudyecKkue eMHUIbI, COJIEPKAHUE 10/0

COXpAHEHMsSI B MEXAHUKE | [Ivpynpec  MaTepUaAlbHOW ~ TOYKH,  CHCTEMBI 2/0 OK 01, | [TP61, I1P62, I1PG3, I1P04, IIP6S,
MaTepuallbHbIX ToueK. LleHTp m™acc cucremsl OK 02, | ITP68, I1PG9, ITPyl, I1Py2, Ilpy3,
MarepualbHBIX TOYEeK. Teopema O JBHKECHHH OK 03, | IIpy4, I1PyS, IIPyl1, JIP25, MP4,
LeHTpa Macc. HMmmynec cuinbl U U3MEHEHUE OK 06, | MP6, MP 10, MP9, JIP32, MP21,
HUMITyJIbCa TEJA. OK 07 | MP23, MP46, JIP14, JIP13, JIP12

3aKOH cOXpaHeHus uMIyiabca. PeakTuBHOE
JNBWKEHHE. MOMEHT uMIyJlbca MaTepuaibHON
Touku. [IpeacraBneHne O COXpaHEHMH MOMEHTA
HUMITyJIbCA B LIEHTPAJIbHBIX Mosix. PaboTa cuibl Ha
MaJOM M  Ha  KOHEYHOM  IIE€PEMELICHHH.
I'padnueckoe mnpexncraBieHue pabOThI  CHJIBI.
MomHocts  cunbl.  KuHermdeckass — dHeprus
MaTepuaabHOW ToukH. Teopema 00 H3MEHEHUU
KMHETUYECKOM DHEPrMM MaTepUaJbHOM TOYKH.
[loTeHunanbHple W HENOTEHLUAIbHBIE  CHJIBI.
IlorenunanpHas 3Heprus. IloreHnnanpHas sHeprus
yIpyro ne(popMUPOBAHHOMN MPYKUHBIL.
[loTeHunanpHas dHEprus Teiaa B  OAHOPOJHOM
rpaBUTallnOHHOM mosie. IloTreHnumanbHas sHeprus




Tena B TPAaBUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa
(BHyTpu u BHe 1apa). Bropas kocmuueckas
CKOpOCTb. Tperbsd Kocmuueckas CKOpocTb. CBs3b
paboThl HEMOTEHUUAIBHBIX CHJI C HW3MEHEHHEM
MEXaHUYECKOM DHEPrMM CHCTEMBI Tel. 3aKOH
COXpaHEHUsT MEXaHWYECKOM JHEpPruu. YIPYrue H
HEYIPYyTue CTOJIKHOBEHHUSL.

B ToM umciie MpakTHYeCKHX M Ja0OPaTOPHBIX 8/0

3aHATUHI

[Ipaktuueckoe 3ansiTue Ne4. 3akOHbI COXpaHEHUS B 2/0 OK 01, [TPyS5, TIpy9, I1P62,ITPG6,

MEXAHHUKE U UX TPUMEHEHHUE. OK 02, I1P67, MP1, MP3, MP15, MP12,
OK 03, MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10

[Ipaktuueckoe 3anarue NeS. Pemienuwe 3amau Ha 4/0 OK 01, | ITPyS, IIpy9, I1P62,I1P66, T1PG7,

dbopmynbl pabotel cuia. PaboTta W MOIIHOCTS. OK 02, | MP1, MP3, MP15, MP12, MP13,

DHeprus, ee BUbl. 3aKOH COXpaHEHUs YHEPTUU OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10

JlaboparopHoe 3anstue No2. OmnpenencHue 2/0 OK 01, | ITP62, I1P66, TIPGS, IIPy3, Ilpy7

Kod(duUIMeHTa )KeCTKOCTH YIPYToro Tena. OK 02, | ITPy8, IIPyl10, IIPyl2,  IIP610
OK 05, | IIpy2, ITPyl2, T1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,

Tema 2.4 CraTtuka u JAupakTudyeckne eIMHUIBI, COIePKAHNE 4/0

THAPOCTATHKA




AGcomoTHO TBepaoe Teno. [loctymarenpHOEe U 2/0 OK 01, | ITPo1, ITP62, I1PG3, I1P04, IIPOGS,
BpalaTeIbHOE JBUYKEHHUE TBEPAOro Tena. MoMeHT OK 02, | ITP6Y, I1Pyl, ITPy2, Ilpy3, Ilpy4,
CUJIbI OTHOCUTEIBLHO OCH BpaiieHus. [lnedo cuibl. OK 03, | ITPyS, IIPyl1, JIP25, MP4, MP6,
CnoxxeHue Ccuil, IPUJIOKEHHBIX K TBEPJOMY TEIYy. OK 06, | JIP32, MP21, MP23, MP46, JIP14,
lentp TsokecTH Tena. YCIOBUS PaBHOBECHS OK 07 | JIP13,JIP12
TBEPAOro Teja. YCTOWYHUBOE, HEYCTOMYMBOE,
0e3pa3IMyHOe PAaBHOBECHE.
IIpodeccnonaibHO-OpHeHTHPYIONIIEE 2/0 OK 01, | ITP61, ITPG2, I1PG3, I1P64, ITPOS,
coJiepKaHue OK 02, | TIPGY, IIPyl, ITPy2, Ilpy3, Ilpy4,
JlaBiieHue kuakocTen u ra3os. [ uapocraruueckoe OK 03, [1PyS5, ITPy11, ITPy13, JIP25, MP4,
napieHre. EauHUIBI  M3MEpeHUs  JIaBJICHUSI. OK 06 MP6, JIP32, MP21, MP23, MP46,
[TpuGopsl a1 W3MEpeHus AABICHHS. YpaBHEHHE EE é? JIP14, JIP13, JIP12
bepuymnu  ans uneanbHOW — JKUIKOCTH Kak IIK 2.'2
CJIEJICTBHE 3aKOHA COXPAHEHHS MEXaHUYECKOU
SHEPTHH.

Pa3znen 3 Moaekyaspuasi pu3uka u TEPMOIUHAMHMKA 73/26

Tema 3.1 OcHOBBI JAnakTuyecKkue eMHUIbI, COJIEPKAHNE 18/10

MOJICKYJISIPHO- OcHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO- 4/0 OK 01, | ITPo1, ITPG2, ITPG3, 11P04,

KHHETHYeCKOH TeOpuun kuHetnyeckoir Teopun (MKT), wux ombITHOE OK 02, | ITP65, I1PG6, I1PGY, I1Pyl, I1Py2,
000CHOBaHUE. Huddysus. BbpoyHnoBckoe OK 03, | Ilpy3, IIpy4, [1PyS, I1Py11, I1Py13,
JIBIDKCHHE. Xapaxrep JIBIDKEHUS u OK 06 | JIP25, MP4, MP6, MP13, MP17,
B3aUMOJICHCTBUS YacTHI[ BemecTBa. Mopaenn MP18, MP19, MP20, JIP32, MP21,

CTPOEHHUS Ta30B, XUAKOCTEM W TBEpPABIX TEl U
OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHX
Mozeneil. Macca U pasmepbl MOJEKyNT (aTOMOB).
KomnuectBo BemectBa. [locTosiHHass ABoragpo.

TennoBoe paBHOBecue. Temmneparypa U
cnocoObl ee wu3Mmepenms. lllkama Ttemmeparyp
Llenbcus.

Mopenbs uacalbHOTO Ta3a B MOJEKYISIPHO-
KMHETUYECKON TEOpHM: YacTHIbl ra3a JBHXYTCA

MP23, MP46, JIP14, JIP13, JIP12




XaO0THYECKH M HE B3aUMOJEUCTBYIOT JApYyr ¢
JIPyroMm.

['a3zoBble 3akoHBI. YpaBHeHHEe MeHeneeBa-
Knaneiipona. AOcomtoTHas Temreparypa (Imkaa
temniepatyp  KempBuna). 3akon  JlampToHa.
N3omnponeccyl B uae€aNbHOM ra3e € MOCTOSIHHBIM
KOJHYECTBOM BEIIECTBA. ['paduueckoe
MpeACTaBICHUE H30IPOIIECCOB: n30TepMa,
n30Xxopa, u3obapa.

CBs3p  MeXIy [JaBICHUEM U CpenHei

KHHETUYECKOU SHeprueu MOCTYNAaTEeNLHOTO
TEIUIOBOTO JBIIKEHUS MOJIEKYJ HACAIBHOIO rasa
(ocHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU UICATIHOTO ra3a).

CBs3b abCcoMOTHOU TEeMIIepaTypbl
TEPMOJMHAMUYECKON  CHCTEeMBI CO  CpeaHel
KHHETUYECKOM SHEeprueu MOCTYNATEeNLHOTO

TCIIJIOBOT'O ABMXKCHUA €€ YaCTHUII.

B TOM 4mcie mMpakTH4YecKHX M J1a00paTOPHBIX 14/10
3aHATHH
IpodeccuoHaTLHO-OpHEHTHPOBAHHOE 14/10
coep KaHue
[Ipaktuueckoe 3ansatue Ne6. Pemienue 3agad 1o 4/0 OK 01, | TTPyS5, IIpy9, I1Py13, T1P62,ITPG6,
teMe «OcHoBel MKT.  VYpaBHeHHE COCTOSHHS OK 02, | [1P67, JIP1, MP1, MP3, MP15,
U/ICATBHOTO ra3ay OK 03, | MP12, MP13, MP17, MP19, MP
OK 09,
OK 06 20, MP45, MP42, MP 43, MPS,

MP10




JlabopaTtopHoe 3anstue Ne3. «I[IpoBepka razoBbIx 6/6 OK 01, | ITP62, ITP66, ITPGS, ITPy1, ITPy13,
3aKOHOB. M3ydeHne n30TepMHUIECKOro, OK 02, | ITPy3, IIPyS, Ilpy7, I1Py8, I1Py10,
1300apHOTO, H30XOPHOTO MPOIIECCOBY OK 05, | ITPy12, TIP610, Ilpy2, [1Py12,
OK 06, | ITP610, MP3, MP5, MP15, MP23,
OK 07, | JIP26, , MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44, MP47,
OK 09, | MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32,
Jlaboparopuoe  3amatue Ned  OmnpeneneHue 4/4 OK 01, | ITP62, ITPG6, TTP68, T1Py1, ITPy13,
TEMIIEpAaTypbl  HArpeTblX TE€JI €  IIOMOILUBIO OK 02, | ITPy3, IIPyS, Ilpy7, I1Py8, I1Py10,
ONTUYECKOT0 TUPOMETpPA OK 05, | ITPy12, TIP610, Ilpy2, ITPyl2,
OK 06, | ITP610, MP3, MP5, MP15, MP23,
OK 07, | JIP26, , MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44, MP47,
OK 09, | MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32,

Tema 3.2 OcHOBBI JAuaakTudyecKkue eqIMHUIbI, COJEPKAHUE 15/0

TePMOAMHAMMKH.

TenIoBbIe MALNIHHDL Tepmonunamuueckas (T/]) cucrema. 3ananue 6/0 OK 01, | ITP61, ITP62, ITP63, 11P64,
BHEIIHUX YCIOBHUH IS  TEPMOJAMHAMHUYECKOU OK 02, | TTP65, T1PG6, T1PG9, ITPyl, I1Py2
cucreMbl. BHelIHMEe W BHYTPEHHUE I1apaMeTpHI. OK 03, | IIpy3, Ilpy4, IIPyS, I1Pyl1, ITPyl13
[TapameTpsl TEPMOAMHAMUYECKOW CHCTEMBI Kak OK 06 | JIP25, MP4, MP6, MP13, MP17

CpPEIHHUE 3HAYEHUS BEJIWYMH, OIMCBHIBAIOIIUX €€
COCTOSIHHE HAa MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hay4ajo TEPMOJUHAMUKH.
CamornpousBobHas penakcanys
TEPMOJUHAMHYECKON CHCTEMBl K  TEIUIOBOMY
PaBHOBECHIO.

Mopnenps naeanbHOro raza B TEPMOJNHAMUKE
- CHCTE€Ma YpAaBHEHWM: ypaBHeHHE MeHneneena-

MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12




Knaneiipona u BbIpaXkeHUe ISl BHYTPECHHEH
SHEPIUH. YCIIOBHUS IPUMEHUMOCTH JTOH MOJEIIHN:
HU3Kasg  KOHLIEHTpauus  4YacTHll, BBICOKHUE
TeMIlepaTypbl. BblpaxeHue i1 BHYTPECHHEU
SHEPTUH OJHOATOMHOI'O UJEAIbHOIrO Ia3a.

KBasucraruueckue u HECTaTUYECKUE
IIPOLIECCHI.

OnemenTapHas paboTa B TEpPMOAMHAMUKE.
Boruncnenne pabotel mo rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaua Kak crmoco0 U3MEHEHUs
BHYTPEHHEHN SHEpPruu TEPMOAVMHAMUYECKON
cuctembl 0e3 coBepuieHus pabotel. KonBekuus,
TEIIONPOBOJHOCTbD, U3JIyUCHHE.

KonuuectBo temnotel. TemnoemkocTs Tena.
VYnensHas U MOJIsIpHAs TEIUIOEMKOCTH BEILECTBA.
YpaBHenue Maiiepa. Y aenpHas TEIIoTa CropaHus
tormBa. Pacder kosmmuecTtBa  TEIUIOTHI  IIPU
teronepenavye.  Ilonstue 00  anmabaTtHOM
mporecce.

IlepBblii 3aKOH TEPMOAUHAMUKHU.
Buytpennsa osHeprus. KoaumdecTBO TEIIOTHI H
pa0boTa Kak Mepbl H3MEHEHHs BHYTPEHHEH SHEepruu
TEPMOAVNHAMUYECKON CUCTEMBI.

Bropoii  3aKkOH  TepMOAMHAMHUKHA IS
PAaBHOBECHBIX  IIPOLIECCOB:  4e€pe3  3aJaHHOE
PAaBHOBECHOE  COCTOSIHME  TE€PMOJMHAMHYECKOMN
CHCTEMBbl MPOXOAWUT €IWHCTBEHHas ajauadara.
AOcouroTHas TeMIiepaTypa.

Bropoil  3akOH = TepMOAWMHAMUKH Ui
HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO




nepeaarh TEIJIOTY OT 0oJjiee XOJOIHOTO Tena K
0onee Harperomy Oe3 komrmeHcaruu (Kiaysuyc).
HeoOpatumocTh MpUPOIHBIX MPOIIECCOB.

[IpyHIMIIBI  ACUCTBHS TEIJIOBBIX MAIIUH.
KIIJI. Makcumansaoe 3Hadenue KIIJI. Iluxn
Kapno. Dxosorudeckue acnekThl HCHOIb30BAHUS
TEIUIOBBIX JBUTATeNei. TermaoBoe 3arps3HEHUE
OKPY>KaloIlEeH CPeJIbl.

IIpodeccuonaibHO-OpHEHTHPOBAHHOE 5/0 IIK 1.5 | I1P61, I1P62, ITPG3, I1P64,
coJep:KaHue [IK 2.1 | ITP65, T1P66, IIPGY, I1Pyl, I1Py2
TexHnueckue ycTpoWcTBa M TEXHOJIOTHMUYECKUE [IK 2.2 | IIpy3, Ilpy4, IIPyS, I1Pyl1, ITPyl13
MPOLECCHI: XOJIONILHUK, KOHJIUIIMOHED, JIP25, MP4, MP6, MP13, MP17
JTU3CIIbHBIH W KapOIOpaTOpHBIM  JIBUTaTeIH, MP18, MP19, MP20, JIP32, MP21
nmapoBasi TypOMHa, TIOJYYEHHE CBEPXHU3KHUX MP23, MP46, JIP14, JIP13, JIP12
TeMmmepaTryp, yTWIM3alus "TerioBbIX" OTXOJOB,
KOMITPECCOPHBIE, XOJIOJTUIJIBHBIC YCTaHOBKH,
YCTAaHOBKH CHUCTEM KOHAMIIMOHMPOBAHUS BO3/yXa,
TETUIOBBIC HAaCOCHI. OCHOBHBIE TTOHSTHS
TETUIOTEXHUKU.
B TOoM umciie mpakTHYeCKHX U Ja00PATOPHBIX 4/0
3aHATHI
IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE 4/0
coJiep:KaHue
[Ipaktnueckoe 3ansitue Ne 7. Pemenue 3amay 1o 4/0 OK 01, | ITPy5, Tlpy9, IIPyl13, IIP62,ITPG6
TeMe «3aKkoHbl  TepMoauHaMukH. lIpumeHeHue OK 02, | ITP67, JIP1, MP1, MP3, MPI15
MEPBOro Hayajga TEPMOJUHAMUKHN K U30MPOLIECCaM. OK 03, | MP12, MP13, MP17, MP19, MP 20
KIIJI TennoBBIX IBUTATEIICH OK 09, | MP45, MP42, MP 43, MP§, MP10
OK 06
I[IK 2.1
IIK 2.2
Tema 3.3 Arperatnsie JupaKkTuyecKkue eJMHULBI, COAePKAHUE 40/16




COCTOAHMSA BelIeCTBaA.
da3zoBbIe nmepexoabl

[TapooOpa3oBanue u KoHAeHcaus. Mcnapenue u
KUIIEHHE. Y IeJbHas TEIJIoTa napooOpa3oBaHMsl.

HacpileHHble ¥ HEHACHIIIEHHBIE —MapBbl.
KauecTBeHHast ~ 3aBHCHUMOCTb  IUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX
HE3aBUCHUMOCTh OT 00BEMa HACBIIIEHHOTO IMapa.
3aBUCUMOCTh TEMIEPaTypbl KUMIEHUS OT JaBJICHUS
B JKUJIKOCTH.

Brnaxnocts  Bo3ayxa.  AOcomoTHas U
OTHOCHUTENIbHAsl  BJIAXHOCTb.  TBepjoe  Teo.
Kpucrannuueckue u amop(HbIe Tena.
AHM30TpONIUSL CBOMCTB KpHUCTAJLIOB. IlnaBnenue u
KpUCTATU3alus. YJelbHas TeIoTa IJIaBICHHUS.
CyOmumarus.  Jlepopmaruu  TBEpIOTO — Tea.
Pactsokenne u cxartue. Caur. Mopayns FOwnra.
[Ipenen ynpyrux nehopmarmii.

TemioBoe  pacuiMpeHue  KUIKOCTEH U
TBEPJBIX TeJl, 00BEMHOE U JIMHEHMHOE paCIIupEHHE.
AHTapMOHHM3M  TEIJIOBBIX KOJIEOAHHWH  YacTHil
BElIeCTBa KaK IMPHUYMHA TEIJIOBOIO PACHIMPEHUs
Ten (Ha KauecTBeHHOM ypoBHeE). [IpeoOpaszoBanue
sHepruu B (a3oBBIX Mepexojax. YpaBHEHHE
TerioBoro 6OanaHca. [ToBEpXHOCTHOE HaTSHKEHHE.
Kosdurnment  moBepXHOCTHOTO  HATSHKCHHUS.
Kanunnsipueie SIBJICHMUSL. JlaBnenue ozt
HCKPHUBJICHHOU MMOBEPXHOCTHIO HKUJKOCTH.
®opwmyia Jlamiaca.

8/0

OK 01,
OK 02,
OK 03,
OK 06

[1PG1, I1P62, ITPG3, I1P64,

I1PG5, I1P66, T1PGY, I1Py1, ITPy2,
[Ipy3, IIpy4, I1PyS, I1Py11, I1Py13,
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12




IIpodeccruonaibHO-OpHEeHTHPOBAHHOE 6/0 OK 01, | TTP61, ITPG2, ITP63, ITP64,

cojlep:KaHue OK 02, | ITP65, I1P66, T1PGY, I1Pyl, I1Py2,

Bunbl 1eekToB B KPHUCTAUIMYECKUX Telax HX OK 03, | IIpy3, IIpy4, I1PyS, I1Pyl1, I1Pyl13,

BIWSHHE Ha CBOWCTBa MeTaioB. Dusmyueckue OK 06 | JIP25, MP4, MP6, MP13, MP17,

CBOMCTBA METAJIJIOB. I[IK 1.5 | MP18, MP19, MP20, JIP32, MP21,

OcHOBHBIE  CBOWCTBa  CIUIaBOB U JAPYrUX I[IK 2.1 | MP23, MP46, JIP14, JIP13, JIP12

MaTepuagoB, MPUMEHSEMBIX TIPU  PEMOHTE; K 2.2

CIIOCOOBI TepMO0OOpabOTKH neranei C

MOCIeAYIOLEeH JOBOAKOM; BIUSHUE TEMIIEpaTyp Ha

TOYHOCTHh U3MEPEHUSI;

B TOoM umciie MpakTHYeCKUX H JIa00OPaTOPHBIX 26/16

3aHATHH

JlaGopaTtopHoe 3anarue Ne5.  OmpenencHue 2/0 OK 01, | ITP62, ITP66, ITP68, TT1Py3,

KodunmeHTa MIOBEPXHOCTHOM IJIOTHOCTHU OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,

JKUJKOCTH METOJIOM OTpPhIBA Kallellb OK 05, | ITP610, IIpy2, IIPyl12, TIIP610,
OK 06, | MP3, MP5, MP15, MP28, MP31,
OK 07, | MP32, MP33, MP34, MP37, MP54,
OK 04 | MP55, MP 56, MP 43, JIP34,
OK 09, | JIP32,

Jlaboparopuoe 3amsitme Ne 6. Omnpenencaue 2/0 OK 01, | ITP62, T1PG6, TT1P68, ITPy3, Ilpy7,

BJIQKHOCTH BO3]lyXa U aTMOC(EPHOTO AaBICHHUS OK 02, | ITPy8, IIPyl0, IIPyl2, TIIPG10,
OK 05, | IIpy2, ITPy12, T1IP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32, MP33,
OK 04 | MP34, MP37, MP54, MP55, MP

OK 09,

56, MP 43, JIP34, JIP32,




Jlabopatopnoe 3anarue Ne 8. Omnpenencaue
MOJIYJISL YIPYTOCTH PE3UHBI

2/0

OK 01,
OK 02,
OK 05,
OK 07,
OK 04
OK 09,

I1P62, TIPG6, ITP6S, I1Py3,

IIpy7, IIPy8, IIPyl10, IIPyl2,
I1P610, IIpy2, I[IPyl2, IIP610,
MP3, MPS5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

[TpakTueckoe  3anstue Ne 8. JlaBieHue
JKUJIKOCTEH U TBEpbIX Teil. 3akoH [lackais.

4/0

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

TIPyS, Ipy9, [IPy13, [1P62,I1PG6,
P67, JIP1, MP1, MP3, MPI5,
MP12, MP13, MP17, MP19, MP
20, MP45, MP42, MP 43, MPS,
MP10

IIpodeccnonabHO-OPUEHTHPOBAHHOE
coJepkaHue

16/16

Jlaboparopuoe 3amstue Ne 7. OmnpeneneHue
YEIbHON TEMI0EMKOCTH BEILIECTBA

4/4

Jlabopatopnas pabora Ne 9 Omnpenenenue
kod¢dulreHTa JIUHEHHOTO PACHIMPEHUsT TBEPJbIX
Te»

4/4

OK 01,
OK 02,
OK 05,
OK 07,
OK 04
OK 09,
IIK 1.5
IK 2.1
IIK 2.2

I1P62, TTIPG6, ITP6S, I1Py3,

[Ipy7, TIIPy8, IIPyl10, IIPyl2,
[1P610, IIpy2, IIPyl2, TIP610,
MP3, MP5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

[1P62, I1P66, ITPGS, I1Py3,

IIpy7, IIPy8, IIPyl10, IIPyl2,
I1P610, IIpy2, IIPyl2, IIP610,
MP3, MP5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

JlaGoparopnass pabora Ne 10 Omnpenenenue
YIIeTBHOM TEIUIOEMKOCTH Pa3IMYHBIX METAJUIOB

4/4

OK 01,
OK 02,

T1P62, [1P66, [1PGS, T1Py3,
Mpy7, MPy8, IIPyl0, IIPyl2,




OK 05,
OK 07,
OK 04

[IP610, Ipy2, IIPyl2, IIPG1O0,
MP3, MP5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37, MP54,

OK 09, | MP55, MP 56, MP 43, JIP34,
IIK 1.5 | JIP32,
Jlaboparopuass pabora Ne 11 Omnpenencuue 4/4 IIK 2.1 | [1P62, TTPG6, ITP68, TTPy3,
kod(puimeHTa ynpyrocTd ¥ MOAYIS YIPYTOCTH IIK 2.2 | TIpy7, IIPy8, IIPyl0, IIPyl2,
npu AeopMalum pacTsHKEeHHUS TBEPOTO Tea I1P610, Ipy2, I[IPyl2, IIPG10,
MP3, MP5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Pa3nen 4 DiekTpoauHaAMUKA 62/12
Tema 4.1 JunakTuyeckue eTUHUIBI, COIEPKAHUE 10/0
DJIeKTPOCTATHKA OJIeKTpU3alus TeJl UM €€ MPOSBICHUS. 4/0 OK 01, | ITP61, ITPG2, ITP63, ITP64,
DOnektpuyueckuil 3apsa. JlBa BHIa 3JIEKTPUUYECKHUX OK 02, | ITP6S5, I1P66, IIP6S, ITPGY, I1Pyl,
3apsiJIoB. [IpoBogHuKH, JIUBJIEKTPUKHA u OK 03, | ITPy2, Tlpy3, IIpy4, I1PyS5, I1Pyl10,
MOJTYITPOBOJIHUKHU. DJIEMEHTAPHBIN AJIEKTPUUECKUI OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
3apsl. 3aKOH COXpPaHEHUs AJIEKTPUUECKOTro 3apsia. OK 07 | MP13, MP17, MP18, MP19, MP20,

B3anmopericteue Toueunsle
3apsaasl. 3akoH Kyiona.

Onekrpuueckoe mnone. Ero neiictBue Ha

3apsiIOB.

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




ANEKTPUYECKHUE 3aPsIIbl.
HanpsbkeHHOCTh  JIEKTPUYECKOrO  TOJIS.
[IpoOupIii  3apsn.  JIuHUKM  HaANPSHKEHHOCTH

NEKTPUUYECKOTO TOJIS. OpnHoponiHOE
ANEKTPUYECKOE TOJIE.

[TorenunanbsHOCTH IIEKTPOCTATUYECKOTO
noyig. Pa3HOCTh mMOTEHIMATIOB U HampsHKEHHE.
[TorenumanpHas DHEPIUs 3apsaa B
ANEKTPOCTATUYECKOM TnoJe. [Totenuuan
3JIEKTPOCTATUYECKOTO OJIS. CBsi3b
HAMpPsDKEHHOCTH TOJNISE M Pa3HOCTH MOTEHIUAJIOB
JUISL AJIEKTPOCTATUYECKOTO TIOJIst (xak

OJTHOPOJHOI0, TaKk M HeoJHOpojHOro). [IpuHuun
CyNEpHIO3HIMU  JJIeKTpudeckux mnonei. [lone
TO4e4yHOro 3apsza. [lose paBHOMEPHO 3apsKEHHOM
cheprr. [lome paBHOMEpPHO 3apsHKEHHOTO IIO
oobemy mapa. Ilone paBHOMEpHO 3apsKEHHOMN
OeckoHeyHOW  IIockocTH.  KapTusbl — nMHUR
HaIpPsHKEHHOCTH ITHUX noJsiei "
SKBUIOTEHIMAIbHBIX TOBEPXHOCTEH.

ITpOBOAHMKHN B 3IIEKTPOCTaTUYECKOM IIOJIE.
VYcnoBue paBHOBecusi 3apsiioB. JMAIEKTPUKH B
NMEKTPOCTATUYECKOM  moje.  JuanexTpuueckas
IIPOHMIIAEMOCTh BELECTBA.

Konnencarop. DJEeKTPOEMKOCTb
KOHJIEHCATOPA. DNEeKTPOEMKOCTh TUIOCKOTO
KOHJIEHCATOPA. [MapannensHoe COEIMHEHHE
KoHjieHcaTopoB. [locnenoBarenbHOe COETUHEHUE
KOHJICHCATOPOB. DHeprust 3apsHKEHHOTO

KOHACHCATOpAa. I[BI/I)KCHI/IC SapHX(CHHOﬁ qaCcTUulbl B
OAHOPOJHOM JJICKTPHUICCKOM II0JIC.




IIpodeccruonaibHO-OpHEeHTHPOBAHHOE 2/0 OK 01, | TTP61, ITPG2, ITP63, ITP64,
cojlep:KaHue OK 02, | ITP65, I1P66, IIP6S, ITPGY, I1Pyl,
DJIEKTPOCTATUYECKUE  SABJICHUA, HUX Yy4eT U OK 03, | TIPy2, IIpy3, IIpy4, I1PyS, I1Pyl0,
NpUMEHEHHEe B OBITY © TEXHUKE. MeTombl OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
MpeIOTBPALICHUS AJIEKTPOCTATUYECKUX OK 07 | MP13, MP17, MP18, MP19, MP20,
BO3TOpaHUM. [IpuHuMnIManeHOE OTJINYHE IIK 1.5 | JIPS, JIP6, JIP32, MP21, MP23,
MPOBOJHUKOB W JIMAJEKTpUKOB. I[IpumeHnenue B I[IK 2.1 | MP44, MP38, MP39, MP46, JIP14,
TEXHUKE. ANEKTPUUECKUE CBOICTBA I[IK 2.2 | JIP13, JIP12, JIP28, JIP31
TOKOIIPOBOISIINX M U3OJISIITIOHHBIX MaTEPHUAJIOB.
B TOM umciie mpaKTHYeCKHX U Ja00PATOPHBIX 4/0
3aHATHIA
[TpakTuueckoe 3amsitme Ne 9. PemieHue 3amad 1o 4/0 OK 01, | ITPy5, IIpy9, ITP62,ITPG6,
TEME «INEKTPOCTATHKA. DJIEKTPOEMKOCTh OK 02, | IIP67, MP1, MP3, MP15, MP12,
KOHJEHCATOPOB» OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
Tema 4.2 IlocTossHublil | [lugakTHYecKHe eJUHULBI, COAEPKAHUE 27/12
JIEKTPUYECKH I TOK.
Cuma Ttoka. IlocTrosgHHBIE  TOK.  YCIOBHSA 6/0 OK 01, | ITPo1, ITP62, ITP63, ITP64,
CYIIECTBOBAHUS TMOCTOSIHHOTO  JJIEKTPUUYECKOTO OK 02, | ITP65, 11P66, T1P6S, T1PGY, I1Pyl,
toka. Mctounuknu toka. Hanpsoxenne U u O/1C €. OK 03, | ITPy2, IIpy3, IIpy4, IIPyS, IIPyl10,
3akoH Oma Juisi y4yacTKa IHemu. DJEKTPUYECKOE OK 06, | ITPyl11, TTPy13, JIP25, MP4, MP6,
CONMPOTHUBIIEHUE. 3aBUCUMOCTh  CONPOTUBIIEHUS OK 07 | MP13, MP17, MP18, MP19, MP20,

OAHOPOJHOTO MPOBOJHMKA OT €ro [JJIWHBI U
IJIOIIAAM  TOMEPEYHOro  CEYEeHHUs. Y JeIbHOE
compoTtuBiieHue BeuecTBa. [locrnenoBarensHoe,
napajieJbHOE, CMEUIaHHOE COEIMHEHHE
IIPOBOAHHKOB. Pacuer Pa3BECTBJIICHHBIX
anekTpuyeckux 1eneit. IlpaBunma Kupxroda.
Pabora »snextpuyeckoro Ttoka. 3akoH JIxoys-
Jlenna.  MOIIHOCTD  BJIEKTPUYECKOTO  TOKAa.

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




TemnyoBast MOLTHOCTB, BbIAEsEMasl Ha PE3UCTOPE.
OJIC u BHyTpeHHEE COMNPOTUBICHHUE HCTOYHHUKA
Toka. 3akoH Owma i TONMHOW (3aMKHYTOH)
3JIEKTPUYECKOM Lenu. MOIHOCTh UICTOYHUKA TOKA.
Kopotkoe 3ambikanue. Kowaencarop B 1enu
MTOCTOSIHHOTO TOKA.

IIpodeccuonabHO-OPHEHTHPOBAHHOE 3/0 OK 01, | ITP61, ITIP62, ITP63, I1P64, IIP6S,
cojlep:KaHue OK 02, | [TP66, IIPGS, ITPGY, ITPyl, I1Py2,
DJIeKTpUYECKHE [EMA B METAUIyPrHUECKUX IIeXax. OK 03, | IIpy3, [IlIpy4, IIPy5, [IIPyl0,
PaGota U MOIIHOCTH 3JI€KTpoABHrareneii. Pasnuanbie OK 06, | ITPyl1, ITPy13, JIP25, MP4, MP6,
nerictBus Toka. CrocoObl NMPEAOTBpPALIEHUS OT OK 07 | MP13, MP17, MP18, MP19, MP20,
KOPOTKOTO 3aMbIKaHHs. Buabl npenoxpaHuTenen. IIK 1.5 | JIP5, JIP6, JIP32, MP21, MP23,
Pacxonm w® y4er DBHEPropecypcoB  TEIUIOBOH I1IK 2.1 | MP44, MP38, MP39, MP46, JIP14,
SHEPTUH. I[IK 2.2 | JIP13, JIP12, JIP28, JIP31
B TOoM umciie MpaKTHYeCKHX U Ja00PATOPHBIX 18/12
3aHATHIA
[Mpaktuueckoe 3anstre NelQ. Pemenue 3amau 2/0 OK 01, | ITPy5, IIpy9, I1P62,I1P66, T1PG7,
«3akonbl Oma. ComnpotuneHue. CMelIaHHOe OK 02, | MP1, MP3, MP15, MP12, MP13,
COEMHEHHE TTPOBOJHUKOBY OK 03, | MP17, MP19, MP 20, MP45,

OK 09 | MP42, MP 43, MP8, MP10
[Tpaktuueckoe 3ausitue Nell. Pemenne 3amau 1o 2/0 OK 01, | TTPyS5, IIpy9, 11P62,1TP66, T1PG7,
TeMe «PaboTa, MOIIHOCTP M CONPOTUBICHHE OK 02, | MP1, MP3, MP15, MP12, MP13,
3JIEKTPUYECKOTO TOKA» OK 03, | MP17, MP19, MP 20, MP45,

OK 09 | MP42, MP 43, MP8, MP10
Jlaboparopuoe 3anstHe Ne 14. M3yueHue pabOThI 2/0 OK 01, | ITP62, I1PG6, ITP68, ITPy3, Ilpy7,
MynbTUMeTpa. Onpenenenune /[C 1 BHyTpEHHETO OK 02, | ITPy8, IIPyl0, IIPyl12, TIIP610,
CONIPOTUBJICHHUS HCTOYHHUKA AIEKTPUYECKON OK 05, | IIpy2, ITPy12, T1P610, MP3, MP5,
SHEPTHH OK 07, | MP15, MP28, MP31, MP32, MP33,

OK 04

MP34, MP37, MP54, MP55, MP




OK 09,

56, MP 43, JIP34, JIP32,

IIpodeccuonajibHO-OpHEeHTHPOBAHHOE 12/12
cojieps;KaHue
Jlaboparopuoe 3ansatue Ne 12. OmnpenencHue 4/4 OK 01, | ITP62, ITP66, TTP68, T1Py3, Ilpy7,
YAEIBHOIO CONPOTUBIICHUS MPOBOIHUKA OK 02, | ITPy8, I1Py10, ITPy12, T1IP610,
OK 05, | IIpy2, ITPy12, [TP610, MP3, MP5,
OK 07, | MP15, MP28, MP31, MP32, MP33,
OK 04 | MP34, MP37, MP54, MP55, MP
OK 09, | 56, MP 43, JIP34, JIP32,
JIaGopatopHoe 3aHATHE Ne 13. 2/2 IIK 1.5 | [1P62, I1PG6, ITPGS, IIPy3, Ilpy7,
DKcrepuMeHTalIbHas MpoBepKa 3aKOHOB IIK 2.1 | [TPy8, IIPyl10, IIPyl12, TIP610,
MapajuieIbHOTO U MOCIEA0BATEIIbHOTO COCTMHEHUS I1IK 2.2 | IIpy2, IIPy12, T1P610, MP3, MPS5,
MPOBOJTHUKOB MP15, MP28, MP31, MP32, MP33,
MP34, MP37, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Jlaboparopuoe 3amsitme Nel5.  Ompenencuwue 212 [1P62, T1P66, T1PGS, I1Py3, Ilpy7,
TEeMIIEpPaTypHOTo K03 duiimeHTa Meau [1Py8, I1Pyl0, IIPyl2, TIIP610,
[Ipy2, I1Py12, T11P610, MP3, MPS5,
MP15, MP28, MP31, MP32, MP33,
MP34, MP37, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Jlaboparopuoe 3amstme Nel6. Ompenencuue 2/2 I1P62, I1P66, IIP68, IIPy3, Ilpy7
COIPOTUBIIEHUS PE3UCTOPA METOJOM MapKUPOBKHU ITPy8, IIPy10, IIPyl12,  IIP610
[Tpy2, TIPy12, 1IP610, MP3, MP5
MP15, MP28, MP31, MP32, MP33
MP34, MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
JlabopaTtopuoe 3anstue Nel7. Onpenenenne KIIJ] 212 [1P62, ITP66, ITP68, T1Pyl, ITPy13,

HarpeBaTelleu

I1Py3, I1PyS5, Ilpy7, ITPy8, ITPy10,
[1Py12, I1PG10, Ilpy2, ITPy12,
I1P610, MP3, MP5, MP15, MP23,




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

Tema 4.3
DJleKTPpUYECKHUI TOK B
Pa3IHYHBIX cpeaax

JAupakTuyecKkne eIMHHUIbI, COIePKAHNE 11/0

DJNIeKTpUYecKasi TMPOBOJAMMOCTD Pa3IUYHBIX 5/0 OK 01, | ITPo1, ITP62, ITP63, I1P64,
BEILIECTB. JJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX OK 02, | ITP65, ITP66, TIP6S, ITPGY, ITPyl,
METAJJIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB OK 03, | TIPy2, IIpy3, IIpy4, I1PyS, I1Py10,
oT Temriepatypbl. CBEepXIPOBOIUMOCTb. OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,

OneKkTpuueckuii Tok B BakyyMme. CBoiicTBa OK 07 | MP13, MP17, MP18, MP19, MP20,
3JIEKTPOHHBIX ITY4KOB. [TonynpoBoiHUKWU. JIPS, JIP6, JIP32, MP21, MP23,
CoOcTBeHHass M TNpUMECHas  MPOBOJUMOCTH MP44, MP38, MP39, MP46, JIP14,
nonynpoBogHukoB.  CBoicTBa  p-N-mepexona. JIP13, JIP12, JIP28, JIP31
[TonynnpoBOIHUKOBBIE MPUOOPBI. DIEKTPUUECKUA
TOK B DJJICKTPOJIUTAX.  DJIEKTPOJIUTHYSCKAS
auccouuanus. Dnektpoaus. 3akoHsl dapanes ans
AJCKTPOJIN3a. DJEKTPUYECKHMH TOK B  Ta3ax.
CaMocTosTeIbHBIA U HECAMOCTOSATEIbHBINA pa3psil.
Paznuunble THOBI CaMOCTOSITENIBHOTO —paspsja.
Monnus. IInazma. TexHudeckue yCTpOHCTBA H
MPaKTUYECKOE  MPUMEHEHHUE:  Trazopa3psiHble
JIAMITHI, AJIEKTPOHHO-Ty4YeBast TpyOKa,
MOJIYITPOBOIHUKOBBIE pUOOPBHI: MO,
TPaH3UCTOP, (POTOAMOJ, CBETOAMO], TalbBaHUKA,
padbuHUpOBaHWE MW, BHIMJIABKA AITIOMHUHUS,
AJIEKTPOHHAST MUKPOCKOTIHSI.
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE 2/0 OK 01, | ITP62, ITPG6, ITP6S, I1Py1, ITPyl13,
coJeprKaHue OK 02, | ITPy3, IIPyS, Ilpy7, I1Py8, I1Pyl0,

OK 05, | ITPy12, TIIP610, IIpy2, IIPyl2,

DJeKTPONM3 B METAUIYPrUH.  DJICKTPOJIH3EPHI. OK 06, | ITP610, MP3, MP5, MP15, MP23,
[Tony4yeHue 4UCTHIX METAJUIOB U3 MPUMECEH. OK 07, | JIP26, , MP28, MP31, MP32,




OK 04 | MP33, MP34, MP37, MP44, MP47,
OK 09 | MP48, MP54, MP55, MP 56,
IIK 1.5 | MP43, JIP34, JIP32,
K 2.1
IIK 2.2
B ToM umciie MpakTHYeCKHX M Ja00PaTOPHBIX 4/0
3aHATUHI
Jlaboparopuoe 3amsitme Nel8. Ompenencuue 2/0 OK 01, | ITP62, ITP66, TTP68, T1Py3,
AJIEKTPOXMMHYECKOTO  SKBHBAJE€HTa MEAW B OK 02, | IIpy7, [IIPy8, IIPyl0, IIPyl2,
MPOILIECCE IEKTPOIH3a CyIb(aTa MEIu. OK 05, | ITP610, IIpy2, IIPyl12, TIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34, JIP32
Jlaboparopuoe 3amsatue Nel9.  3aBucumMocCTh 2/0 OK 01, | ITP62, T1PG6, I1PGS8, ITPy3, Ilpy7,
CONPOTUBIIEHUS OT  TemImepaTypsl  00pa3ioB OK 02, (ITPy8, IIPy10, IIPyl2, IIPG10,
MEeTaJlIa U MMOJYIPOBOJHUKA OK 05, |TIpy2, I1Pyl2, I1P610, MP3, MP5,
OK 07, |[MP15, MP28, MP31, MP32, MP33,
OK 04 |[MP34, MP37, MP54, MP55, MP 56,
OK 09, |MP 43, JIP34, JIP32,
Tema 4.4 MarauTHoe JAuaakTudyeckue eTUHULBI, COAEPKAHUE 7/0




noJjie BzaumopeiicTBue MOCTOSHHBIX MAarHWTOB U 3/0 OK 01, | ITPo1, ITP62, ITP63, ITP64,

MIPOBOJIHUKOB ¢ TOKOM. MaruutHoe mnojie. Bektop OK 02, | ITP65, I1P66, IIP6S, I1PGY, ITPyl,

MAarHUTHOM WHAYyKUMU. [IpuHIMI cynepno3uiuu OK 03, |ITPy2, TIpy3, IIpy4, I1PyS, IIPyl0,

MArHUTHBIX MOJed. JIMHUM MarHUTHON MHIYKLIHH. OK 06, |ITPyl11, ITPy13, JIP25, MP4, MP6,

MaruutHoe 1oJie MPOBOJHUKA C TOKOM OK 07 |MP13, MP17, MP18, MP19, MP20,

(mpsiMOoro MPOBOAHUKA, KATYIIKA W KPYrOBOT'O JIP5, JIP6, JIP32, MP21, MP23,

Butka). OmbiT Opcrena. Cuma  Awmmepa, ee MP44, MP38, MP39, MP46, JIP14,

HarpaBiienue u wmoaynb. Cuna Jlopenma, ee JIP13, JIP12, JIP28, JIP31

HarpaBJieHHEe W MOAYNb. J[BYDKEHHE 3apsKECHHOU

YAaCTUIIBI B OJJHOPOJTHOM MarHWUTHOM moje. PaGora

cunbl JlopeHna. MarHMTHOE TMOJi€ B BEIIECTBE.

deppoMarHeTKU, rnapa- 1 IMaMarHeTUKH.

IIpodeccnonanbHO-OPUEHTUPOBAHHOE 2/0 OK 01, | ITP61, ITPG2, ITP63, ITP64,

coJep:KaHue OK 02, | ITP65, TTP66, IIP6S, I1PGY, ITPyl

VYcrpolictBa  aBTOMAaTWKHM,  OCHOBaHHbIE  Ha OK 03, | ITPy2, IIpy3, IIpy4, 1IPy5, IIPy10

CHJIOBOM JCHCTBUHM MAarHUTHOTO ITOJIS OK 06, | ITPyl11, I1Py13, JIP25, MP4, MP6
OK 07 | MP13, MP17, MP18, MP19, MP20
I[IK 1.5 | JIPS, JIP6, JIP32, MP21, MP23
I[IK 2.1 | MP44, MP38, MP39, MP46, JIP14
K 2.2 | JIP13, JIP12, JIP28, JIP31

B ToM 4nciie NpaKTHYECKUX U J1a00paTOPHBIX 2/0

3aHATUI

[IpakTuueckoe 3anstue Nel2. Pemenue 3amad mo 2/0 OK 01, | ITPy5, IIpy9, IIPG2,ITP66, IIPG7

Teme «MarHuTHOE MOJIE U €ro XapaKTEPUCTUKU) OK 02, | MP1, MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP8, MP10

Tema 4.5 JupaKkTuyeckue eIMHULBI, COAePKAHUE 710

DJIeKTPOMArHUTHAS




HHAYKIUS SIBieHMEe BIEKTPOMArHUTHONM HMHAYKIUU. [loTok 2/0 OK 01, | ITPo1, ITP62, I1PG3, I1P04, IIPOGS,
BeKTOpa MarHUTHOM uHaykuuu. DJC UHAYKIHUH. OK 02, | ITP66, IIPGS, ITPGY, I1Pyl, I1Py2,
3aKOH DJJICKTPOMarHuTHOW WHAYKIUK Dapajes. OK 03, | IIpy3, [Ilpy4, IIPy5, IIPylO,
Buxpesoe snekrpuueckoe noisie. Toku dyko. 3/C OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
WHAYKIIMKA B  TPOBOJAHUKE, JABWXKYIIEMCS B OK 07 | MP13, MP17, MP18, MP19, MP20,
OJHOPOJHOM MarHuTHOM mnoisie. IIpaBuno Jlenua. JIP5, JIP6, JIP32, MP21, MP23,
NunyktuBHOCTh. KaTyllika MHAYKTUBHOCTH B LIETH MP44, MP38, MP39, MP46, JIP14,
MOCTOSIHHOTO TOKa. SIBnenue camounaykuuu. J/C JIP13, JIP12, JIP28, JIP31
CAaMOMHAYKITUU. ODHEPrus  MarHUTHOTO  TOJIA
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE TOJI€.

IIpodeccnonabHO-OPHEHTHPOBAHHOE 1/0 OK 01, | ITP61, ITP62, I1PG3, I1P6G4, IIPOGS,
coJep:KaHue OK 02, | ITP66, IIPGS, ITPGY, I1Pyl, I1Py2,
IIpuMeHeHHE DIIEKTPOMATHUTHOW WHAYKLHH B OK 03, | IIpy3, IIpy4, IIPyS5, IIPylO,
YCTpPOMCTBAX U arperarax. OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
OK 07 | MP13, MP17, MP18, MP19, MP20,
I[IK 1.5 | JIPS, JIP6, JIP32, MP21, MP23,
I[IK 2.1 | MP44, MP38, MP39, MP46, JIP14,
1K 2.2 | JIP13, JIP12, JIP28, JIP31
B TOM 4mcie mpakTH4YecKHX M J1a00paTOPHBIX 4/0
3aHATUI
[Tpaktrueckoe 3ausitue Nel3. Pemenne 3amad 1o 4/0 OK 01, | TTPy5, IIpy9, I[1P62,I1PG6, IIPG7
TeMe «DJIEKTPOMAarHWTHas MHAYKIHSA. 3aKOH OK 02, | MP1, MP3, MP15, MP12, MP13
AJIEKTPOMArHUTHON MHAYKIIMU. CaMOUHTYKITHS OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP8, MP10
Pa3nen 5 Kosiebanusi 1 BOJTHBI 33/0
Tema 5.1 Mexanuveckue ‘ JInpakTuyecKkue eIMHUIbI, COJIEPKAHUE 7/0




K0JIe0aHUsA M BOJHBI

KonebarensHas cHUcCTEMA. CBoOoHbIE
KOJIEOaHUS.
["apmoHHUeckue KoJIeOaHNUsL.

Kunemarnyeckoe W JUMHAMUYECKOE OINMCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpaHEHUs
MEXaHUUYECKON SHepruu). BrIBoJ ITMHAMHUYECKOIO
OMMCAaHUS TapMOHHUYECKUX KojJeOaHuH U3 HUX
SHEPIreTHYECKOr0 U KHHEMATUYECKOTO OIIUCAHUS.

Ammmatyna u  dasa kosebanuii. CBsi3b
aAMIUTATYIBI KOJICOAHWI WCXOIHOW BEIMYUHBI C
aMIUIUTylaMd ~ KoJie0aHUil ee  CKOpOCTH |
YCKOPEHHUSI.

Ileppon m wdyacrora kojneOanuit. Ilepuon
MaJIbIX CBOOOJHBIX KOJICOAHWH MaTeMaTH4ecKOro
MasTHuKa. llepuon  cBOOOIHBIX  KoJeOaHMIA
MPY>KUHHOTO MAsITHUKA.

[TonsiTie ©0  3aTyxaloUMX  KOJIEOAHUSIX.
BeiHyX1eHHBIE Kosie0aHusl. Pesonanc.
Pe3onancHas kpuBasi. BiusHue 3aryxaHus Ha BUJ
PE30HAaHCHOW KpUBOW. ABTOKOJIEOAHUSI.

MexaHnudyeckue  BOJIHBI,  YCJIOBHS  HUX
pacnpoctpaHeHus. llomepeunble M NPOAOIBHBIE
BOJIHBL. Ilepuon, CKOpOCTH paclnpoCTpaHEHUs U
JuinHa BOJHBL. (CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaXeHUe, TMpeloMIIeHne, UuHTepdepeHus u
nudpakiys.

3Byk. CkopocTh 3Byka. ['pomkocTh 3BYyKa.
Bricora Tona. TemOp 3ByKa.

[IlymoBoO€ 3arpsisHEHHE OKPYKAIOIIEH CPEIbI.

1/0

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

[1P61, TIP62, I1P63, I1P64, T1P6S,
[1P66, I1P68, I1PGY, ITPyl, IIPy2,
IIpy3, Ilpy4, [IIPyS, IIPyl0,
[TPyl1, ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

B ToM umcie mpakTHYecKHX M Ja00pPaTOPHBIX
3aHATHH

6/0




[Ipaktrueckoe 3anstue Neld., Mexanuueckue 2/0 OK 01, | TTPy5, IIpy9, I1P62,I1PG6, IIPG7
KOJICOaHUs U UX XapaKTEPUCTUKU OK 02, | MP1, MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP8, MP10
JlabopaTtopuoe 3anstue Ne 20. IIpoBepka 3aK0HOB 2/0 OK 01, | [TP62, TIP66, IIP68, IIPy3, Ilpy7
KOJICOaHHMI MaTEMAaTHYECCKOI0 MasgTHHUKA OK 02, | ITPy8, IIPyl10, IIPyl2, I1P610
OK 05, | Ilpy2, I1Pyl12, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
Jlaboparopuoe 3anstue Ne 21. M3ydeHue 3aK0HOB 2/0 OK 01, | ITP62, I1P66, IIPGS, IIPy3, Ilpy7
MPY>KUHHOT'O MasiTHUKA OK 02, | ITPy8, IIPyl10, IIPyl2, 11P610
OK 05, | IIpy2, ITPyl2, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
Tema 5.2 JMpakTHYecKne eIMHUIbI, COIePKAHNe 16/0
DJIeKTPOMArHUTHbIE KonebaTenbHbIin KOHTYP. CB0OOIHEIE 4/0 OK 01, | ITPo1, ITPG2, ITPG3, 11P04,
K0JIe0aHUSs ¥ BOJTHBI ANEKTPOMArHUTHBIE KONEOaHWs B  HICATHHOM OK 02, | ITP65, I1P66, IIP6S, ITPGY, I1Pyl,
KojeOarenbHOM KoHType. Popmyna Tomcona. OK 03, | ITPy2, IIpy3, Ilpy4, IIPyS, TIPy10,
CBsi3p  aMIUIMTYABl 3apAla KOHJEHcaTopa ¢ OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
aMIUTUTYJI0O  CHUJIBI  TOKa B  KOJeOaTeIIbHOM OK 07 | MP13, MP17, MP18, MP19, MP20,

KOHTYPE.

3aKOH COXPAaHEHHS DHEPIUU B HJICATBHOM
Kosie0aTenbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHbIE KOJIeOaHusl.
BbIHYX1€HHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusI.

IlepemeHHBIN TOK. MOIIHOCTE EPEMEHHOTO
TOKa. AMIUIMTYAHOE M JEHUCTBYIOLIEE 3HAYCHHE
CWJIBI TOKAa W HANpsDKEHUS MPHU pa3inyHoil dopme

JIP5, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHU.

CuHycouanbHbIi IIEPEMEHHBIN TOK.
Pesucrop, KOHJIEHCATOp u KaTyIIKa
UHAYKTUBHOCTM B LENH  CHHYCOUJAJIBHOIO
IepeMeHHoro Toka. Pe3oHanc TokoB. Pe3onanc
HaIIpsKECHUN.

WneanpHbiil Tpanchopmarop. [IpousBoactso,
nepeaaya v NoTpeOIeHne SJIEKTPUIECKON SHEPTHH.

DKOJIOTUYECKUE PUCKH TIPU IPOU3BOACTBE
AJIEKTPO3HEPIUH. Kynerypa  ucnonb3oBaHUs
3JEKTPO3HEPIrUM B TOBCEJAHEBHOM  JKH3HHU.
DONEeKTPOMarHUTHHIE BOJIHBL. YCJIOBUS H3JIy4EHUS
3JIEKTPOMArHUTHBIX BOJH. B3amMHasg opueHTauus

BekTopoB E, B, V B snekrpoMaruutHOM BosHE.

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHUe, [IPEJIOMIICHUE, HoJIsIpU3anus,
uHTephepeHIHs U AU(paKIIHs.

IIxana 3JIEKTPOMAarHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B TCXHUKEC
u ObiTy. [IpUHIUIIBI PagUOCBI3U U TEIEBUACHHUS.
Paguonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpY>KarollleH CpeJibl.

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE
coiep:kaHue

Tuner snexrpocrannmii. KIIJ[ anexTpocraHnmid.
TexHonOrnM OXpaHbl OKPYXKAIOLIEH cpenbl Ipu
C)KMUTaHUHU OPTaHUYECKOro TOIIMBA.

2/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07
IIK 1.5
IK 2.1
[IK 2.2

I1P61, TIP62, I1P63, I1PG4, T1PO6S,
I1P66, I1P68, ITPGY, I1Pyl, I1Py2,
IIpy3, [Ilpy4, IIPy5, IIPyl0,
[TPy11, ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




B TOoM umciie MpakTHYECKUX H Ja00PaTOPHBIX 10/0

3aHATHIl

[Tpaktrueckoe 3anstue NelS. Pemenue 3amad Ha 4/0 OK 01, | ITPy5, Ilpy9, I1P62,ITPG6, TIPG7,

BUJIbI COIPOTUBJICHUN B LEISIX NIEPEMEHHOTO TOKA. OK 02, | MP1, MP3, MP15, MP12, MP13,

Pacuer nienu Tpancdopmaropa. OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10

[Ipaktrueckoe 3ansitue Nel6. Pemienwe 3amad 1o 4/0 OK 01, | ITPy5, Ilpy9, I1P62,ITPG6, TIPG7,

TeMe «DJIEKTPOMAarHUTHbIE KOJIEOAHHS W BOJIHBI. OK 02, | MP1, MP3, MP15, MP12, MP13,

®opmyna Tomcona» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10

IIpodeccuonabHO-OPHEHTHPOBAHHOE 2/0

coJiep:KaHue

JlaGopaTopHoe 3amstTue Ne 22. VYcTpoHCTBO 2/0 OK 01, | ITP62, ITP66, ITP68, I1Pyl, I1Py13,

TpaHchopmaTopa, reHepaTopa OK 02, | ITPy3, IIPyS, Ilpy7, IIPy8, 1IPyl10,
OK 05, | ITPy12, TIIP610, Ilpy2, IIPyl2,
OK 07, | TIP610, MP3, MP5, MP15, MP23,
OK 04 | JIP26, , MP28, MP31, MP32,
OK 09, | MP33, MP34, MP37, MP44, MP47,
I[IK 1.5 | MP48, MP54, MP55, MP 56, MP
[IK 2.1 | 43, JIP34, JIP32,
K 2.2

Tema 5.3 JAupaKkTudyecKkue eIMHULBI, COACPKAHUE 10/0
Onriia [IpsamosinHENTHOE pacHpOCTPAHEHUE CBETA B 4/0 OK 01, | TTP61, ITPG2, ITP63, ITP64,

onHoponHout cpene. Jlyd cBera. Toueunslii OK 02, | ITP65, I1PG6, IIP68, ITPG9, ITPyl,

UCTOYHUK cBeTa. OTpaxeHue cBeTa. 3aKOHBI OK 03, |TTPy2, Ilpy3, Ilpy4, I1PyS5, 11Py10,

oTpakeHus cBera. [locTpoeHue wu300pakeHUl B OK 06, |ITPyl11, ITPy13, JIP25, MP4, MP6,

miockoM  3epkane.  Cdepuyeckue — 3epkana. OK 07 |[MP13, MP17, MP18, MP19, MP20,

IIpenomiieHne cBeta. 3aKOHBI IPEIOMIIEHUS CBETA.
AOGCOTIOTHBIH IIOKa3aTelNb MIPEIIOMIIEHUSI.
OTHOCHTENBbHBI  TIOKa3aTeldb  MPEJIOMIICHUS.

JIP5, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,

JIP13, JIP12, JIP28, JIP31




[ToCcTOSIHCTBO 4aCTOTHI CBETA U COOTHOILLIEHUE JITMH
BOJIH IIPU IEPEXO0/IE€ MOHOXPOMATUYECKOIO CBETA
yepe3 TpaHully pas3zelia IByX ONTUYECKUX CPEel.

Xon isyder B mpusMme. Jlucnepcus cBera.
Cnoxublii coctaB Oemoro cmera. LlBer. IlomHoe
BHYTpeHHee  orpaxkeHue. IlpenenbHblli  yrou
ITOJIHOTO BHYTPEHHET0 OTPAKECHMUS.

CoOuparomue ¥ paccerBAIOUINE  JIMH3BIL.

Tonkas nuH3a. @DOKYCHOE  pACCTOSHHUE U
ONTHYECKasi CWJIa TOHKOW JIMH3BI. 3aBUCHUMOCTH
(OKYyCHOTO paccTOsSHUS TOHKOW ceprueckoi
JUH3Bl OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
nokaszatenss npenomsieHus.  Dopmyna  TOHKOM
JINH3bI. Y BEIIMYECHUE, JABAEMOE JTMH30M. X0 Jy4a,
MPOILIEIUIETrO JIMH3Y MO MPOU3BOJBHBIM YIJIOM K
ee IIaBHOM onTtudecko ocu. IlocTpoenne
M300paXeHU TOYKM U OTpe3ka MpsMOi B
COOMpPAMIINX ¥ PACCCHBAIOIIMX JIMH3aX W HX
cucremax. Onrtuyeckue mpuOOpsl. Pazpemaroinas
crnocobHocTh. I'Ma3 kak onThueckas CHUCTEMA.
[Ipenenbr MPUMEHUMOCTHU reOMETPUUYECKON
OTTHKH.
BonnoBas  omtuka. UuTepdepenius  cBeTa.
KorepenTHbsie MCTOYHUKHU. Y CIOBHS HAOIIOACHUS
MaKCUMYyMOB u MHUHHMYMOB B
nHTEep(HEePEHITMOHHOMN KapTHUHE oT JIBYX
KOTE€PEHTHBIX HMCTOYHHKOB. [Tpumepst
KJIACCUYECKHUX UHTEP(HEPEHITMOHHBIX CXEM.

Hudpakmus CBETA. Hudpakmonnast
pemietka.  YcioBHe — HaONIONEHUS  TJIABHBIX
MaKCUMYMOB TIPH TaJCHUH MOHOXPOMAaTHYECKOTO




cBeTa Ha nudpakuroHHyto pemierky. [lonspuzanus
CBeTa.

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE 2/0 OK 01, | ITP61, IIP62, I1P63, I1P64, IIP6S,
cojlep:KaHue OK 02, | ITP66, IIPGS, ITPGY, I1Pyl, I1Py2,
Hcnonb3oBaHue  3JIEKTPOMAarHUTHBIX  BOJIH B OK 03, | IIpy3, [Ilpy4, IIPyS5, IIPylO,
peHTreHorpaguu u PEHTIE€HOCTPYKTYPHOM OK 06, | ITPyll, ITPy13, JIP25, MP4, MP6,
aHanu3e I M3Y4YEHUsS CTPOECHHUS METaJlIOB. OK 07 | MP13, MP17, MP18, MP19, MP20,
NudpakpacHbie BOJHBI B TEXHHKE. IIK 1.5 | JIPS, JIP6, JIP32, MP21, MP23,
I[IK 2.1 | MP44, MP38, MP39, MP46, JIP14,
1K 2.2 | JIP13, JIP12, JIP28, JIP31
B TOM umciie MpakTHYeCKHX U Ja00PATOPHBIX 4/0
3aHATHIA
[Tpaktrueckoe 3anstue Nel7. Pemenue 3amad 1mo 4/0 OK 01, | ITPy5, IIpy9, IIPG2,ITP66, IIP67
TeMe «3aKOHbI OTPAXKEHUS U MPEJIOMJICHHS CBETA. OK 02, | MP1, MP3, MP15, MP12, MP13
®opmyJiia TOHKOH JIMH3bD. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP8, MP10
Pa3nes 6. OcHOBBI CIeUAJIbLHOH TEOPUH OTHOCHTEIbHOCTH. 1/0
I'paHunBl  TPUMEHUMOCTH  KJIACCHYECKOMN 1/0 OK 01, | ITPyl, ITPy2, Ilpy3, IIpy4, IIPy5
Tema 6.1 OfHOBbI MEXaHUKH. [lOCTymaTel CHEHHATBHOW TEOpHH OK 02, | ITPyl0, TIIPyll, TIPyl3, JIP25
CHenuaJIbLHOM TEOPUHU OTHOCHTEIBHOCTH. [IpOCTpaHCTBEHHO-BPEMEHHOM OK 03, | MP4, MP6, MP13, MP17, MPI18
OTHOCHTEC/IHLHOCTH. unrepsan. Ilpeobpasosanus Jlopenmna. YciaoBue OK 06, | MP19, MP20, JIP5, JIP6, JIP32
NIPUYUHHOCTH. OTHOCUTENBHOCTh OK 07 | MP21, MP23, MP44, MP38, MP39

OTHOBPEMEHHOCTH.  3aMEIJICHUE BpPEMEHU U
COKpallleHWe JJIMHBL. OHEpPrus M  HUMIYJIbC
penaruBucTcKOoM  vacTuubl. CBA3b  Macchl C
SHEpPruer U UMITYJILCOM PEISATUBUCTCKON YaCTHUIIBI.
OHeprus NoKosl.

MP46, JIP14, JIP13, JIP12, JIP28
JIP31




Paznen 7 KBantoBasi pusuka

15/0

Tema 7.1
Kopnyckyasipuo-
BOJIHOBOM 1yaJIu3M.

I[I/I}IaKTI/I‘leCKI/Ie €IUHUIbI, COACPKAHUEC

4/0

PaBHOBecHOE TeIIOBOE U3IyYyeHUE (MU3JIydYEHUE
abCONIIOTHO YepHOro Tena). 3aKOH CMELICHUS
Buna. T'mnore3a Ilmanka o kBaHTax. OTOHBIL.
OHeprusi u wuMmnyiasc (GoroHa. Dotodrddekr.
Oneitel A.I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBHenne OuHmrTeliHa a8 portoaddexra.
"Kpacnass rpanuma" dorodrddexra. laBienue
cBeta (B UAcTHOCTM, [aBJCHHME CBETa Ha
aOCOJIOTHO  TIOTJIOMIAIOIIYID W aOCOJIOTHO
oTpaxawiyro noBepxHocTh). OmbiTel  ILH.
JleOeneBa. BoiiHOBEIE CBOMCTBA YacTHIl. BOIHEI 1€
bpoiing. Jnuna BonHbl ae bpoiiss u pasmepsl
o0JacTH JIOKAIHM3AIMKM JBMDKYIICHCS YaCTHIIBL
Kopnyckynspruo-ponHoBoi nyanusm. Judpakuus
3JIEKTPOHOB ~ Ha  KpHUCTaJLJIax. Cnenuduka
u3MepeHuii B Mukpomupe.  COOTHOIIECHHS
HeomnpezaeneHHoctel ['elizenOepra.

1/0

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

I1P61, TTPG2, ITP63, I1P64,

I1P65, 11P66, TIPGS, I1PGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, 11PyS, I1Py10,
ITPy11, IIPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

IMpodeccnoHanbHO-OPUEHTUPOBAHHOE
cojepsKaHue

JlazepHbie TEXHOJIOTHH B METaJIypryu.
AOGCOTIOTHO YEpHBIE TeJa UX MPUMEHEHHE.

1/0

I[IK' 1.5
IIK 2.1
[IK 2.2

B TOM umciie MpaKTHYEeCKHX U Ja00PATOPHBIX
3aHATUH

2/0

ITpaktnyeckoe 3anstue Nel8. Pemenue 3amad mo

2/0

OK 01,

TIPy5, Hpy9, [IPG2,IIPG6, IIPG7




TemMe  «3akoHbl  ¢otodddekra.  YpaBHEHHE
DUHIITEHHAY.

OK 02,
OK 03,

MP1, MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45, MP42

OK 09 | MP 43, MP8, MP10
Tema 7.2 JAupakTudecKkue eIMHUILbI, COJEPKAHUE 5/0
Crtpoenue aToma
OIBITHI 110 UCCIICIOBAHUIO CTPOCHUS aToOMa. 1/0 OK 01, | ITPo1, ITP62, ITP63, I1P64,
[InanerapHas  momens  aroma  Pesepdopna. OK 02, | ITP65, I1P66, TIP6S, ITPGY, I1Pyl,
[Tocrynatet bopa. W3nydenue u morjomieHue OK 03, | T1Py2, Ilpy3, IIpy4, I1PyS, I1Pyl0,
(OTOHOB TIpH TEPEeXoJie aToMa C OJHOTO YPOBHS OK 06, | ITPyl11, ITPy13, JIP25, MP4, MP6,
SHepruu Ha Jpyrod. Buael cnektpoB. Cnektp OK 07 | MP13, MP17, MP18, MP19, MP20,
YpOBHEH 3HEprun aroma Bojopoaa. CloHTaHHOE U JIP5, JIP6, JIP32, MP21, MP23,
BBIHYKJICHHOE U3JIlyueHHe cBeTa. Jlazep. MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
B TOoM umciie mMpakTHYeCKUX H JIa00OPaTOPHBIX 4/0
3aHATHIl
[Tpaktuueckoe 3anstre Ne 19. «Iloctynarer bopa. 4/0 OK 01, | ITPyS5, IIpy9, I1P62,ITPG6, IIPG7,
DHepreTU4ecKue ypoBHMY. OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10
Tema 7.3 6/0 OK 01, | TTP61, ITPG2, ITP63, ITP64,
ATOMHOE S1IPO JAuaaKkTuvyecKkne eIMHUIbI, COIePKAHHNE OK 02, | ITP65, ITP66, TIIP6S, I1PGY, I1Pyl




Hyknonnass mopenp sigpa [eiizenOepra -
WBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
M3oronbl.  PammoaktwBHOCTH.  Anb(da-pacmaj.
ONEeKTPOHHBIM W  TMO3UTPOHHBIN  OeTa-pacnaj.
lNamma-uznyuenue. 3akoH PaAOAKTUBHOIO
pacnaga. PaanoakTUBHBIE H30TONBI B MPHUPOJE.
CBolicTBa MOHU3HUPYIOIIETO HU3JIy4YeHUs. Biusnue
PaIMOAKTUBHOCTH  HA  KUBBIE  OPTaHU3MBI.
EcrectBennbiii  pon wm3nmyuenus. Jlozumetpus.
DHeprusi CBA3U HYKJIOHOB B sijipe. SIepHbIEC CUJIBI.
HledekT maccel sapa. SAnepuslie peakuuu. Jlenenue
u cuHTe3 snep. SnepHble peakTopsl. IIpobiembr

YIIPaBIIIEMOTO TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTUYECKHE  aCMEKThl Pa3BUTUS  AJEPHOUN
SHEPreTUKU. Metozbt perucTpanuu u

HCCJICIOBAHUS PJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOJCUCTBUA. bapuoHsl,
Me30Hbl W JenTtoHel. llpencraBneHue o
CranpaptHoil Mozenu. KBapk-TItOOHHAs MOJEINb
aaponoB. ®usuka 3a mpeaenamu CraHIapTHOU
Mozenu. TemHas Marepuss U TEMHas JHEPIUs.
EnuncTBO (hnznueckoil KapTUHBI MUpa.

1/0

OK 03,
OK 06,
OK 07
IIK 1.5
IIK 2.1
IIK 2.2

TIPy2, Ilpy3, IIpy4, IIPy5, [IPy10
TIPyl1, TIPy13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19, MP20
JIPS, JIP6, JIP32, MP21, MP23
MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31

IIpodeccuoHanbHO-OpEeHTHPOBAHHOE 1/0
cojiep:kaHue

Hcnonp3oBaHue  3JIEKTPOMAarHUTHBIX ~ BOJH B
MeTauTypru. COeKTpOMETpbI U3JIy4eHHH.

B ToM 4mcie MpaKTHYECKUX M Ja0OPATOPHBIX 4/0

3aHATHH




[Tpaktrueckoe 3anstue Ne 20 «3amuch SACPHBIX 4/0 OK 01, | ITPy5, Ilpy9, I1P62,ITPG6, TIPG7,
peakuuii. CTpoeHHE aTOMOB W aTOMHBIX SJIEp. OK 02, | MP1, MP3, MP15, MP12, MP13,
3aKOH paJIMOAKTUBHOIO pacnaia. OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

Pa3zgen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKH. 200

Tema 8.1 JmemenTsl JAunakTudyeckne eIMHUIbI, COIEPKAHNE 2/0

ACTPOHOMHUM U

aCTPO(H3NKH. Otanbl pa3BuTHs acTpoHomuu. llpukiagHoe u 2/0 OK 01, | ITP63, ITPy6, ITPy8,MP 10,
MHUPOBO33PEHUECKOE  3HAYEHHE  ACTPOHOMMHH. OK 02,
[TpruMeHNMOCTh 3aKOHOB (DM3UKU Ui OOBSICHEHUS OK 03,
MPUPOJIBI  KOCMHYECKHUX  OOBEKTOB.  METOIbI OK 06,
aCTpOHOMHUYECKUX HccienoBaHuil. CoBpeMEHHbIE OK 07

ONTHYECKHUE TEJIECKOIIBI, PaMOTEIICCKOIIBI,
BHeaTMoc(epHass acTtpoHoMmus. Bum 3Be3gHOTrO
HebOa. Co3Be3nmus, sSpKHE 3BE3/bl, IUTAHETBI, HX
BuauMoe asrmkenue. Conneunas cucrema. CosHIie.
ConHeuyHast aKTHBHOCTh. VICTOYHHMK  SHEPruu
ConHna ©  3Be3d. 3Be3abl, HMX OCHOBHBIE
XapakTepucTuku. [lmarpamma  "crmekTpaiabHBIN

KjJacC -  CBETUMOCTHL". 3Be3anl  IJIaBHOM
MOCIEIOBAaTEILHOCTH. 3aBUCUMOCTH ''Macca -
CBETUMOCTE" I 3BE3] rJIaBHOU
MOCJIE/IOBAaTEIbHOCTH.  BHyTpeHHee  cTpoeHue
3BE3]I. CoBpeMeHHbIe MIPEICTABICHUS 0

MPOUCXOXKACHUM M 3Boiounu CoJIHLA U 3BE3.
Otanbl KU3HU 3Be3[. Mieunbrii [lyte - Hamma
lanaktuka. Ilonoxenue u nBuxkenue ConHia B
T'anaktuke. Tumel ramakTuk. PaguorajakTHKH H
KBazapbl. YepHble JbIpbl B SApax TalakTHK.
Bcenennas. Pacmmpenne BcenenHol.  3akoH




Xab6uma. Pa3zoeranne ranaktuk. Teopust bomibiioro

B3pbIBa. PenmukroBoe wm3nydeHue. MaciTaOHas
CTPYKTypa Bcenennoi. MeraranakTuka.
Hepemennsie mpo6yieMbl aCTPOHOMUM.
IIpome:kyTouHasi aTTecTanusi 18
Bcero: 240/38
3.3 [lepeyeHb J1a00PATOPHBIX U MPAKTHYECKHUX PaboOT
Crennanu3upoBaHHoe 000pyZOBaHUE, TEXHUYECKHE
Tembl tabopaTopHbix W (WiH) mpakTHdeckux | Kpatkoe comepkanue/ ommcanue  (1Ieb
N—— paboTh) CpEACTBA, MPOrpaMMHOE obecrieueHue (mpu
HEOOXOIMMOCTH)
Pa3znen 2 MEXAHUKA
JlabopaTtopHble 3aHATHSA
JlabopaTtopHoe 3anstre Nel "  JKCIEPUMEHTAIHLHO OTIPENICTUTh | BECBl C  pa3HOBecaMH; JIMHEHKa MaciiTabHas;
«Ompenenenue TMJIOTHOCTH Tejla Pa3lIWYHON | MIJIOTHOCTH XKUAKOCTU U TBEPJOTO TENa,; IITAHTEHIIUPKYJIb, MEH3YpKa; BELIECTBO, IUIOTHOCTh
bopMBbI» " ONpEeNeIUTh LEeHy JIEJICHUS | KOTOPOTO HYXHO OIPEACIIUTh
U3MEPUTENIbHBIX ~ MPUOOPOB,  HU3MEPUTH

TCOMETPHUICCKUEC PasMEPhI TCII, ONPCACINTD
HX MaAcCy, pacCuuTaTb O6’beM, pe3yibTar
CpaBHUTL C TAONIMYHBEIMM 3HAYECHUSIMHA U
YCTAHOBHUTH IMOTPCHIHOCTD SKCIICPUMCHTA

JlaGopaTtopHoe 3ansitre No2
Omnpenenenne  ko3dduumenra

yIpPYroro Temna

KECTKOCTHU

* U3yuuth 3aBHUCHUMOCTh CHJIBI
yIPYrocTH OT JIMHEHHOH nedopmanuu; Ha
npuMepe nepopmanuu pacTsLKeHus
AKCIEPUMEHTAIBHO HOJATBEPAUTH
CIpaBeIMBOCTh 3akoHa ['yka; ompenenuth
pacyéTHBIM M TpapHUUecKuM Ccroco0amu

KodpuImeHT  ynpyroctd  (KECTKOCTH)
NpPYKUHBI (pE3UHBI);
"  ONpenenuTh L[EHY JIeJIeHUS

[ratuB ¢ mMydToil U nepx arensiMu, AUHAMOMETP C
UCCIIelyeMOl NpYKUHOM M 3aKpbITOM mIkanoi (uwim
HCCIIEYEeMbIN JIOCKYT PpEe3WHBI), JMHEHKa, Yaria OT
BECOB, Ha0Op TPy30B ¢ M3BeCTHBIMU Maccamu (o 100
u 50 rpaMmoB)




U3MEPUTENBHBIX ~ TPUOOPOB,  H3MEPHUTH
VAJUHEHUE YIPYTOTro Tella MPH Pa3iIndHbIX
nedopmarusax, paccuuTatbh KodduimeHt
JKECTKOCTH,

"  pe3yibTaT CPaBHUTH C TAOIUYHBIMU
3HAYEHUSIMU U YCTAaHOBHUTH TIOTPEUTHOCTH
IKCTIICPUMEHTA

HpaRanecmle 3aHATHSA

ITpakTunueckoe 3anstue Nel
Pemienne 3agau mo KuHEMaTuKe. YpaBHEHUS
JBUKCHHUSI.

®  Hay4uThCsA pasnuyarb BH/IBI
MEXaHUYECKOTO [BHKECHHUS B 3aBUCUMOCTH
oT (GOpMBI  TPAaGKTOPUM U  CKOPOCTH
IIEPEMELICHUS.  TeJa, pacCUUThIBaTh €ro
rapameTpsl, Hay4UThCS n300paxarb
rpadpudecku pa3nyHbIe BUJIBI
MEXaHWYECKUX  JBW)KCHUH,  3alUCBIBaTh
YPaBHEHHs  JBI)KEHHUS, pa3iauyaTb  €ro
OTHOCHUTEJIBHOCTb; Hay4HUTbCS
dbopMynMpoBaTh  CIENyIOIIUME  MOHSTHS:
MEXaHUYECKOE JIBHOKCHHE, CKOPOCTh U
YCKOPEHHE, CUCTEMA OTCYETa, MEXaHUYECKUI
IIPUHIUIT OTHOCUTEIIBHOCTH;

" Qociue MU3y4EHHS  TEOPETHYECKOTO
MaTepHuaga pacCMOTPeTh 00pasell peleHHs
TUINOBBIX  3aJad,  BBINOJHUTL  3aJaHUsA
IIPAKTHYECKON YaCTH

WHIUBHIIyAIbHOE  3aJlaHWE, KOHCIIEKT  JICKIIUH,

CIIPpaBOYHBIC MAaTCPUAJIbL

[Ipaktuueckoe 3ansatue No2 Pemienue 3a1au Ha
TapaMeTpbl BPAIATEIbHOTO JBUKCHUS

®  HAY4YUTHCA peuarb 3aJa4dn Ha

MapaMeTpbl BPAIIATEIIbHOTO JBHKECHUS

HHAUBUIYAJIBHOC 3agaHuc, KOHCIICKT HeKHHﬁ,

CIIPAaBOYHBIC MAaTCPUAJIbI

[Ipaktrueckoe 3anarue Ne3 Pemienue 3anau no
temMe «Bunel cun B mexanuke. Cuna TpeHUs
MIOKOSI, CKOJIbXKEHUSI, KAYEHU s, BPALLICHUSD)

" pacKpbITb  COJEp)KaHHE  3aKOHOB
HreroToHa ¥ 0COOCHHOCTH CHJI Pa3IMYHOMN
IPUPOJBI; 3aKpENUTh YMEHUS U HaBBIKU
penieHus 3aaad Ha BTOpod 3akoH HproTOHA,

TeTpaab UL TNpakTHYeCKuX  paboT,  pydka,
METOJIMYECKHE PEKOMEHJAIMU [0  BBHIIOJHEHHUIO
paboThl, CIPaBOYHBINA MaTepHa, JMHEeHKa, KapaHaall




KOTI'Jla Ha TeJO JEHCTBYIOT HECKOJIBKO CHJT;

" [0CJIE U3YYCHHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpaszell pelieHus
TUMOBBIX  3a/1a4,  BBINOJHUTh  3aJaHUs
MIPAKTUYECKON 4acTu

[Ipaktuueckoe  3anAtue  Ne4  3akoHBI " 3aKpenuTh yMEHUS M  HAaBBIKM | TETPaAb  JUISI  TNPaKTHUYECKUX  pabor,  pydka,
COXPaHEHMsI B MEXaHUKE U UX [IPUMEHEHHUE. pelieHust 3a7ad  Ha 3aKOHbl COXPAHEHUs | METOAMYECKHE PEKOMEHJAlMU IO  BBIIOJHEHUIO

PHEPrUU U UMITYJIbCA TENA; paboThl, CIPaBOYHBINA MaTepHal, JHMHEHKa, KapaHaall

" [0ciI€ M3YyYEHHS TEOPETHUYECKOTro

MaTepHalia paccMOTpPeTh O00pa3ell peIIeHUs

TUIOBBIX  3a/a4,  BBIIOJHUTH  3aJaHUsA

[IPAKTUYECKON YaCTH
[TpakTrnyeckoe 3anstue N5 " 3aKpenuTh yMEHUS M HaBBIKM | TeTpaab  JUIsl  INpPaKTHYECKuX  paboT,  pyuka,
Pemenne 3amau Ha Qopmynel paboOTHl cuil. | pemieHHs 3aaad  Ha  (QopMynsl  paboTHI, | METOIMYECKHE PEKOMEHJAUMU TI0  BBIOJIHEHUIO
Pabora u MouHOCT. DHEprus, ee BUAbl. 3aKOH | MOIHOCTH, 3aKOHBI COXPaHEHMS paloThl, CIPaBOYHBIN MaTepua, JHMHeKa, KapaHalll
COXpaHEHHUsI SHEPTUU " [IOCJI€ M3YYEHUS TEOPETUYECKOTrO

Marepuaja pacCMOTpeTh oOpasell peleHHs

TUIOBBIX  3aJa4,  BBIIOJHUTH  3a/laHus

ITPAKTUYECKON 4acTH
Paznen 3 Mouaekyasipias ¢u3nka H
TEePMOAMHAMHMKA
JlabopaTtopHble 3aHATHSA
JlaGopatopHoe 3anstue Ne 3 “IIpoBepka "  HU3y4YUTH B3aUMOCBsI3b | Cunb(oH (TIOMMHUEBBIH T€PMETUYHBIN LUIMHADP C
ra3oBbIX 3aKOHOB. N3ydenne | MaKpoOCKOMUYECKUX apaMeTpoB ra3a | roppupOBaHHBIMM CTE€HKAMHM, IIKAJIOH YCIOBHBIX
U30TEPMHUYECKOr0, N300apHOTO0 U M30XOPHOTO | 3aJaHHOM MAacChl; OMBITHBIM MYTEM YOEIUTCS | €MHML, TOPUIHEM C BEPTUKAJIbHBIM  BHHTOM),

nppieccoB.”

B CIIPaBEUIMBOCTH 3akoHa bonsa-Mapuorra;

" ompenenauTb 00bEM M JIaBJICHUE Taza
IIpU  IIOCTOSIHHOM  Temmeparype  IpH
Pa3IMYHOM MOJIOKEHUH CTEKJISTHHON TpyOke
B COCYZE

BO3JIyXOBOJIHBIN COCAMHUTENBHBINA IIJIAHT, MAHOMETD,
O0apoMeTp, HUCHBITYeMbId Tra3 3aJaHHOW MacChl —
BO3JIyX.

JlaGopatopHoe 3anstue Ne 4 Ompenenenue

"  OOpCaCiIuTh IOBCPXHOCTHOC

[IpUIL I YHUCTOMN BOJAbI, HMIPpHULl JA MBIJIBHOI'O




TEMIEPaTyphl
ONTUYECKOTO MUPOMETPA.

Harpe€TblIXx TCI C IIOMOUIBIO

HATSHKEHHE BOJABI M MBUIBHOTO pacTBopa
METO/IOM OTpPbIBA Karellb

"  M3MEPUTh MACCy OJIHOM KaIulH, JUIUHY
TPaHUIIBI IOBEPXHOCTHOIO CJIOSI, paCCUUTATh
KOA((GUIMEHT MOBEPXHOCTHOTO HATSKEHUS
pacTBOpOB;

" pe3ylnbTaT CPaBHUTH C TaOJIUYHBIMU
3HAQUYEHUSIMH W YCTaHOBUTH IOTPEIIHOCTh
HKCIIEPUMEHTA

pactBopa (oO0beMom 5—10 muT), cTakaHYUK C YHUCTOM
BOJOM, CTaKaH4YUK C  MBUIBHBIM  pPacTBOpOM,
[ITAaHTCHIIUPKYJIb WIH MUKPOMETp, OCTPO OTTOYCHHBIH
KapaHJarl.

Jlabopatopnoe 3anstue Ne 5 Ornpezenenue
k03 duIMeHTa MOBEPXHOCTHOH IUIOTHOCTH
KUAKOCTU METOJOM OTPhIBA KAllCJIb

" pe3yibTaT CPaBHUTH C TAOJUYHBIMU
3HAQYEHUSIMU U YCTAaHOBUThH IOIPEIIHOCTh
JKCIIEPUMEHTA

IITMPUIL JUISE YACTOW BOJBI, IIMPHI] JJIsS MBUIBHOTO
pactBopa (oO6beMoMm 5—10 muT), CTaKaHYUK C YHUCTOMN
BOJIOH, CTaKaHYMK C  MBUIBHBIM  PAacTBOPOM,
MITAaHTCHIIUPKYJIb WIH MUKPOMETP, OCTPO OTTOYCHHBIN
KapaHJarl.

Jlaboparopuoe 3anstue Ne6 OrmpeneneHue

BJIA’)KHOCTHU
JaBJICHUA

BO3lyXa H

aTMochepHOoro

U3MEPUTh  OTHOCUTENIBHYIO  BIIQXXHOCTH
BO3/yXa B JabopaTopuu (HU3UKH C TOMOIIBIO
MICUXPOMETPA, U3MEpHUB TeMIEepaTypy
BJIQKHOTO ¥ CYXOT'0 TEPMOMETpa

rurpometp ncuxpomerpuuecknit BUT — C, crakan c
KUITTYEHOW BOJIOM

JlaGopatopHoe 3ansatue Ne7 OmpeneneHue
yIEeIbHOH TEIIOEMKOCTH BEIECTBA

"  ONBITHBIM nmyTeM OTIpeeNTUTh
BEJIUYUHY YAECIbHON TEIIOEMKOCTH
BEIIECTBA M BBIICHUTH (DPU3UUYECKUN CMBICI
ypaBHEHUS TEIJIOBOTO OalaHca;

"  ONpeleiuTh LEeHy JeJIeHUS
M3MEPUTENIbHBIX TPUOOPOB, U3MEPUTH Maccy
KaJlOpuMeTpa, BOJBI, Tela, HarpeB Telo,
NPOM3BECTH  TEIJIOOOMEH ¢ BOJOM,
paccuuTaTh TEIJI0EMKOCTh TeJa,

"  pe3yJbTaT CPAaBHHUTH C TaOJIHMYHBIMU
3HAYEHUSIMU U YCTAaHOBHUTH TOTPEUTHOCTH
HKCIIEPHMEHTA

BECbl  ONTHYECKHE  HAa  IITATHBE;
HCCIIETyEMOE BEIIECTBO; KaJlOPUMETD;
ANEKTPOIUIUTKA; COCYA C BOJIOM

pa3HOBEC;
TEPMOMETD;

JlaGopatopHoe 3aHsTHe Ne§

Ornpenenenue

" HaAY4YUTBCA CO3JaBaTh KPHCTAJLIBI,

MOBAPCHHAsA COJIb, JUCTUJUIMPOBAHHAA BOJd, BOPOHKA,




MOJyJIsl YIPYTOCTH PE3UHBI

MPOHAOII01aTh POCT KpUCTalIa, H300pa3UTh
ero JTarnbl rpaduIecKu;

"  ONpeleluTb  MOAYIb  YOPYTOCTH
PE3UHBI TIPU PACTKEHUH;
" [pPOM3BECTH pACTSDKEHUE IIHYpa,

U3MEpUB pa3zMep AedopMaIuy;

"  pe3yibTaT CPaBHUTHh C TAOIUYHBIMU
SHAYCHUAMHU HW YCTAHOBUTH HNOI'PCHIHOCTH
IKCTIICPUMEHTA

JIEpEeBSIHHAS IITIAXKKa, MapJis, CTaKaHbl, HUTKa (JIecKa),
pe3uHOBBIN mHYp AnHON 25—30 cMm u ceueHueMm 4—
10 mm2 ,HabGop rpy3oB mo 0,1 kr, mrartuB, JUHEHKA,
ITAaHTCHIIUPKYJIb WX MUKPOMETP

Jlabopatopnoe 3anstue Ne 9 Ompenenenue
ko3pduimeHTa  JTMHEHHOTO  paCIIUPECHUs
TBCPABIX TCID»

e  pE3yNbTAT CPABHHUTH C TAOJTUIHBIMU
3HAYEHUSAMHU U YCTAaHOBUTH
MOrPEIIHOCTh IKCIEPUMEHTA

npubop ans omnpeneneHus koddduumenra TMHEHHOTO
pacupeHusi, B COCTaB KOTOPOTO BXOJST CTEPKHEBBIC
00pasnpl  (CTAIbHOW, AJIIOMUHUEBBIN, CTEKJISHHBIM,
OpOH30BBIN), IITAHTCHIIUPKYJIb.

Jlaboparoproe 3anstue Ne 10 Omnpenenenue
yIEIbHOU TEIJIOEMKOCTH Pa3IUYHBIX
METaJIJIOB

e PE3yibTaT CPABHUTH C TaOJIMYHBIMU
SHAYCHUAMHU U YCTAHOBUTDH
MMOTPCITHOCTD SKCIICPUMCHTA

KAJIOPUMETP WM [IBA COCYJa, KOTOpPbIE MOXHO
BCTaBUTh OJWH B JIPYroi, U3MEPUTEIbHBIH LIUIUHAP
(MeH3ypKa), TEepMOMETp, CTakaH C BOJOW, BECHI C
pa3HOBeCaMM, IWIIMHIP METAJUIMYECKUH C HUTBHIO,
COCY/JI C TOPSYEH BOJIOM.

JlaGopatoproe 3anstue Ne 11 Omnpenenenue
Kodp¢uimeHTa  ynpyroctu U MOZYIS
yIOPYrocTH TMpH  JePOpMalUU  PaCTKEHUS
TBEPJIOTO Tella

® PC3yJbTaT CPABHUTH C TaOIMYHBIMU
SHAYCHUAMHU U YCTAHOBUTH
MOrp€IIHOCTb SKCIICPUMECHTA

BUpTYyaJIbHast nabopaTopHas pabota 1.09
Omnpenenenrne KO3PPUIMEHTAa YIPYrocTH M MOIYJIS
yIpyrocTu npu nedopmanuu pacTsKeHus

http://mediadidaktika.ru/mod/page/view.php?id=13

HpaKTuquKue 3aHATHSA

[IpakTnueckoe 3ansaTue Neb6
Pemenne 3amau mo Teme «OcHoBel MKT.
YpaBHEHME COCTOSHUS UAEATBLHOTO ra3za»

" 33aKpenuTb yMEHUS U  HaBBIKU
BBIYHCIICHHS TMApaMETPOB COCTOSHUS Tasa,
UCIIONIb3Ysl Ta30BbI€ 3aKOHBI M YpaBHEHHE
MenneneeBa — KnaiinepoHa;

" TI0CJ]IC HN3YUCHUA  TCOPCTUUYCCKOI'O

TeTpaab Ul TNpakTHYecKux  paboT,  pydka,
METOJIMYECKHE PEKOMEHJAIMU [0  BBHIIOJHEHHUIO
paloThl, CIPaBOYHBINA MaTepHall, TUHEWKa, KapaHaall




Marepuaja pacCMOTPETh 00pa3ell pelIeHHS
TUITOBBIX 3aaa4, BBITIOJIHUTH 3alaHusA
NPaKTUYECKON YacTh

IIpakTrueckoe 3anstue Ne7
JlaBiieHME KUJIKOCTEH M TBEPJIbIX TeEl. 3aKOH
ITackais.

" HAy4dUTbCS BBIYKCIATH JABJICHUE B
KUAKOCTAX W TBEPABIX TelaX, MEPEBOIUTH
€AVHULBI U3MEPEHUS B Pa3JIUYHbIC CUCTEMBI;

" [IOCJIE M3YYEHHUS TEOPETUYECKOrO
MaTepuajlia pacCMOTpeTh 00pasel] peleHus
TUINOBBIX  3aJa4, BBIIOJHUTH  3a/JaHHUA
IIPAKTHYECKON YaCTH

TeTpaab UL TNpaKTHUYECKuX  pabor,  pydka,
METOIUYECKHUE PEKOMEHIALMU IO  BBIIOJHEHHUIO
paboThl, CIPaBOYHBINA MaTepHall, TUHEWKA, KapaHaall

ITpakTueckoe 3ansaTue Ne§ " 3aKpenuTh YMEHHUS W  HaBBIKM | TETpaAb  JUIg  MpPaKTUYeCKuX  paboT,  pyuka,
Pemenne 3amau  mno  teme  «OCHOBBI | pelIEHUS 3aJad Ha [E€pBOE HAYajo | METOAMYECKUE PEKOMEHJAMU IO  BBIIOJHEHUIO
tepmoauHamuku.  Ilpumenenue — mepBoro | TepmoauHamuku W KIIJ[  TemmoBoro | paGoThl, CIIpaBOYHBIN MaTepual, TUHEIHKa, KapaHJall
Hayaja TEPMOJMHAMHUKHA K M30MpoOIlleccaM. | JBHUIaTels;
KIIJ[ TrermoBoro aBuraresns» " [OC/IE U3YYEHUS TEOPETUYECKOIO
MaTepuasa pacCMOTPETh 00pasell pelieHus
TUINOBBIX 3a/lay, BBINOJIHUTh 3aJaHUs
IIPAKTUYECKON YaCTH
Pa3nes 4. DieKTpoaAMHAMEKA
JlabopaTtopHble 3aHATHSA
JlaGoparoproe 3anstHe Ne 12 Omnpenenenue "  OIpEleNeHHE YIEIBHOTO | HCTOYHHUK TOKa, amIepMerp, BOJIBTMETD,
YII€IBHOTO COMPOTHUBIICHUS TPOBOJHHUKA COTPOTUBIICHUS MIPOBOJHMKA | COEUHUTENIbHbIE MPOBOJA, KIIOY, IITAaHT€HIUPKYIIb,
DKCIEPUMEHTAIbHBIM ITyTEM; JUHEHNKa, KYyCOK NPOBOJA, YACIBHOE CONPOTHBIICHHE
"  ONpEeleIHTh LEHY JIEJIEHUS. | KOTOPOTO OIpeeseTCs
U3MEPUTENbHBIX ~ NPUOOPOB,  M3MEPUTH
TUTUHY MIPOBOJIHHKA, cobpath
NIEKTPUYECKYIO II€Nb 10 CXEME, CHATh

MOKa3aHus MpUOOpOB, paccCUUTaTh yJeIbHOE
COINPOTHBIICHUE TIPOBOJIHUKA;

" pe3ynbTaT CpPaBHUTh C TaOJIUYHBIMU
3HAYEHUSIMU U YCTAaHOBHUTH IIOIPELIHOCTH




HKCTIEPUMEHTA

JlabopaTopHoe 3aHsTHE No 13
DKcliepuMEHTallbHAasl ~ TPOBEpKAa  3aKOHOB
napasiebHOTO u MOCTIeI0BATEIHHOTO

COCINMHCHUA ITPOBOAHNKOB

" H3YUYUTH IMOCJICA0BATCIBHOC u
napaajaCJIbHOC COCAMHCHUA ITPOBOJHUKOB,

" ONpEeNeIUTh LEeHy JIeTICHUS
H3MEPUTENbHBIX npuOopoB, coOparb
AIEKTPUUECKYIO Lenb 1o cxeme
MOCNEAOBATEIbHOIO W MapajlielbHOTO
COCIMHEHUS, W3MEPUTh CHIy TOKa U

HAIpsOKCHHUE Ha BCEX YYaCTKaxX, IIPOBCPUTH
COOTHOHICHUC IMapaMETPOB Ha COOTBCTCTBHC
3aKOHaM COCINHCHUA

HUCTOYHHUK JJIEKTPUYECKON HSHEPruu C MOCTOSIHHBIM
HarpsbkeHueM (He Bbimie 25B); BOJIbTMETpP IIKOJIbHBIN;
aMIiepMeTp IIKOJbHBINA, HA0Op JEMOHCTPAIMOHHBIX
PE3UCTOPOB C Pa3HBIMHU COMPOTUBICHUSIMH, KIIOY,
COCIMHUTEINIbHBIC TPOBO/IA

JlabopaTtopnoe 3amsitue Nel4  UsyueHue
pabotel MyneTUMeTpa. Ompenenenne DJC u
BHYTPEHHETO  CONMPOTHUBIIECHUS  HCTOYHHMKA
AIEKTPUYECKOUN SHEPTUU

HAy4YUTHCSI  TOJIb30BATHCS
JUTSL pa3HBIX PEKUMOB paOOTHI

MYJIBTUMETPOM

MyJBTUMETpP, Ha0Op PE3UCTOPOB, AUOABI, TPUOMIBI,
HUCTOYHMK TOKA, PEOCTaT, COCAMHUTEIIbHBIEC IPOBOAA,
KIIIOY.

Jlabopatopunoe 3anarue Nel5 Omnpenenenue
TEMIIEPaTypHOTO KOAPPHUIIMEHTA MEIH

"  PACKpPBITH BIIMSHUE TEMIIEpaTypbl Ha
JJIEKTPUYECKOE COIPOTHUBIICHUE METAIIOB;
OTBITHBIM TYTEM ONpenenuTh Koddduiuent
TEPMUYECKOTO COPOTHUBIICHHS MeIH, COOpaB
ANEKTPUYECKYIO L[EITb u U3MEpPUB
JJIIEKTPUYECKUE MapaMeTphl MPU Pa3IUYHBIX
TEeMIIepaTypax MIPOBOIHUKA;

" JIOCTPOUTH IO JSKCIEPUMEHTAIBHBIM
JTAHHBIM rpaduk 3aBUCUMOCTH
COIPOTUBIICHUs OT TEMIIEPATYPBI

pudop JUISt ONpEe/ENCHUs]  TEMIIEpaTypHOIro
KO3(QQULMEHTa CONPOTUBIEHUS MEIH, TEPMOMETP
texHuueckud or 0 go 100°C ¢ nenoit nenenust 1°C
OMMETp, BHEIIHUN COCYJ KaJoOpuMeTpa C BOJAOH,
AIIEKTPOIUINTKA, KIIIOY, COEIUHUTENIbHbIE IIPOBOJA,
HITaTUB ¢ My(TOI 1 J1anKoii.

Jlabopatopnoe 3anarue Nel6 Omnpenenenue
COTIPOTUBIICHUS pesucTopa METOJIOM
MapKUPOBKU

" OIpPEIEIHTH HOMHUHAJIBHOE
CONPOTHUBIIEHUE  PE3UCTOPOB  METOAOM
MapKHpPOBKH;

"  ONpENEeNUTh JAOIYCTUMOE 3HAYCHUE
CUJIBl TOKA JJs JAHHBIX PE3UCTOPOB IpH
U3BECTHOM HOMMHAJIE MOITHOCTH

Ha0Op PEe3UCTOPOB Pa3HBIX CONPOTHBICHHH, TabIHIa
3HAKOB MapKHUPOBKH.




Jlabopatopnoe 3anarue Nel7 OmpeneneHue

" HaAY4YUTBHCA NPAKTHYCCKH OIIPCIACIATH

2 SJIICKTPUYCCKUX HArpeBareciisad, COCyd M KHUIIAYCHUSA

KII/I narpeBarenei TETUIOBYIO OTHavy 3JIEKTPUYECKOTO | BOJIbI, BOJA, TEPMOMETP, CeKyHaomep (dachl),
HarpeBaresst J1I000ro TUIIa; CIIPaBOYHHK 1O (pusHKe
" [POU3BECTH HArpeB IKUJIKOCTH U
ONPEIEIUTh TEIJIOBBIE napameTpbl
po1iecca;
»  onpenenuth 3HPEKTUBHOCTL pabOTHI
HarpeBaresiel CpaBHEHUEM IOJYYEHHON U
NepeJaHHON TEeIIOThI
JlaGopatopnoe 3anstHe Nel8 Omnpenenenue "  OIpElNEIUTH ANEKTPOXUMUYECKUM | BECBI U Pa3HOBECHI; aMIepMeTp;  4achl,
JNEKTPOXUMHUYECKOTO SKBHBAJIEHTA MEIW B | OKBUBAJIEHT MEIUW  OSKCIEPUMEHTAIBHBIM | DJIEKTPOIUIUTKA; aKKyMyJsTOpHasi OaTtapes; peocTar,
MpolIecce AIEKTPOIIn3a Cyiab(dara MeIu. IyTEM; KJIIOY; MEIHBIC JJIEKTPOAbl (2 IIT).) CO BCTaBKOW;

" [PUTOTOBUTH PACTBOP 3JIEKTPOJINTA,
MPONYCTUTh YEPE3 HETO AIEKTPUUECKHM TOK;

"  HaUTH 3JIEKTPOXUMHUYECKHUI
DKBUBAJIEHT MEIM 4Yepe3 Maccy Ocajka Ha
ANEKTPOJIEN  MapaMeTpbl  AIEKTPUUECKOM
LETIH;

" pe3ynbTaT CpPaBHUTH C TaOTUYHBIMU
3HAYEHUSAMU M YCTAHOBUTH IMOTrPEIIHOCTh
DKCIIEPUMEHTA

COCJIMHUTENIBHBIC MPOBO/IA; JICKTPOIUTHYUECKAs BaHHA
C pacTBOPOM MEIHOTO KyIopoca

Jlaboparoproe 3amsatue Nel9 3aBucumocthb
COMPOTUBIIEHUSI OT TeMIepaTypsl 00pa3ioB
MeTaJljIa | MOJIYIIPOBOTHAKA

"  H3MCPATH COITPOTUBJICHUC
IIPpOBOAHHUKA OMMETPOM;

" YCTaHOBHUTH 3aBHUCUMOCTD
COIIPOTUBJICHUC METalia n

MIOJIYIPOBOJIHUKA OT TEMIIEPATYPhI

MYJBTUMETP, NPUOOPHI AT HU3YyYEHHS] 3aBUCHUMOCTHU
CONPOTUBIIEHUS MeTaula M IOJYINPOBOJHHUKA OT
TEMIIEpaTypbl, TEPMOMETp, IIIEKTPUYECKas IUINTKA,
IITaTUB C MPUHAAIEKHOCTAMH, K0J10a ¢ BO/OIA.

IIpakTHYeckHe 3aHATHA

[Tpaktrdeckoe 3ansitue Ne 9
Pemenne 3amay mo Teme «DIEKTpOCTATHKA.
DIIEKTPOEMKOCTh KOHJICHCATOPOBY

"  W3Y4YUTh DJIEKTPUYECKOE TOJIe, 3HATh
ero npupony, ero JIEUCTBUE Ha
ANEKTPUYECKUE 3apsbl u JpyTue
AJIEKTPUYECKHUE T10JIS;

HHIUBHUAYAJIBHOEC 3aJJaHucC, KOHCIICKT

CIIPpAaBOYHBIC MAaTCPUAJIbL

JICKIIHH,




" [IOCJI€ M3YYEHUS TEOPETUYECKOrO
MaTepuajlia pacCMOTpeTh 00pasel] peleHus
TUINOBBIX  3aJa4, BBIIOJHUTH  3aJaHus
IIPAaKTHYECKON YaCTH

[IpakTuueckoe 3anarue NelQ

Peuienue 3a/1a4 «3aKOHBI Owma.
Conporusienue. CMelIaHHOE COEIUHEHUE
MIPOBOTHUKOB)

" 33KpENUTb YMEHUS U HaBBIKU
BBIYMCIICHUSI CHJIBI TOKA, HaIpPsDKCHUS,
CONPOTHUBIICHUS 10 OIPEIEICHUI0 U IO
3akoHy OMma I y4yacTKa LENH, a TaKkKe ¢
YY4E€TOM 3aKOHOB pPa3jIM4YHOIO COCIUHEHUS
IIPOBOJIHUKOB;

" [IOCI€ M3YYEHHUS TEOPETHUYECKOIO
MaTepHuaia paccMOTpeTb 00pasel] peleHHs
TUIOBBIX  3a/ay, BBIIOJHUTH  3aJaHus
IIPAKTHYECKON YaCTH

TeTpaab 1O  MPaKTUYECKHMX  paboT,  pyuka,
METOAMYECKHE PEKOMEHJALMH IO  BBIMOJHEHUIO
paboThl, CLPaBOYHBIN MaTepuall, JIMHEWKa, KapaHaalll.

[Ipaktuueckoe 3anarue Nell
Pemenne 3amau no treme «Pabora, MOIHOCTE U
COIPOTUBIICHUE IIEKTPHUUECKOTO TOKA»

"  HayYUTHCS
UCTIONB3Ysl  (POPMYIIBI
MOIIIHOCTH;

" J0Cie M3Y4YEHHUS TEOPETUYECKOIro
MaTepHuaia pacCMOTPeTh 00Opasell peleHHs
TUTIOBBIX  3ajJ]ad, BBIIOJHHUTH  3aJlaHHS
PAaKTUYECKON YacTH

pelaTh
paboThl

3aJa4H,
TOKAa H

TEeTpaab AN  MPaKTUYECKHMX  paboT,  pyuka,
METOAMYECKHE PEKOMEHJAIMH [0  BBIMOJHEHUIO
paboThl, CIPaBOYHBIN MaTepual, JIMHEWKa, KapaHaall

[Ipaktrueckoe 3ansitue Nel2
Pemenne 3amau no treme «MarHuTHoe Mojie U
€ro XapaKkTEePUCTUKI

" 3aKpeNuTb YMEHUS U  HaBBIKU
BBIUMCJICHHUSI BEJIMYMH C HCIOJB30BAHUEM
3akoHa Ammepa, Gpopmyn uisl onpeaeneHus
MarHMTHOT'O IIOTOKA, cuiibl JlopeHia;

" [IOCJI€ M3YYEHUS TEOPETUYECKOTrO
MarepHuaia paccMOTpeTh OOpasel peleHHs
TUTMOBBIX  3a/1a4, BBIIOJHUTH  3a/aHus
PAaKTUYECKOH YacTh

TeTpaab s  MpaKkTHYEeCKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBIIOJIHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHEHKa, KapaHall

[IpakTnueckoe 3anstue Nel3
Pemenne 3amad no teme «IEKTpOMarHUTHas

" M3YYMTH SBJIICHUC SHGKTPOMaFHHTHOfI
HWHAYKIWH, IpaBUJIO HeHua, SBJICHUC

TEeTpa/lb U1
METOIUYECKUE

MPAKTUYCCKUX
PECKOMCHAAINN

pabor,
o

pyuKa,
BBIITOJIHCHUIO




WHTYKITHUS. 3aKkoH AJICKTPOMArHUTHOW | CAMOMHAYKIIMH ¥ HAYYUTHCS PEIIaTh 3a7aun; | pabOThI, CIPAaBOYHBIA MaTepral, JHHEHWKa, KapaH/ all
uHAyKIUd. CaMOUHTYKLIHSI» " [0CJIE U3YYCHHUS TEOPETUYECKOIO
Marepuaia paccMOTPETh 00pasel] pPelIeHHs
TUITOBBIX 3aaa4, BBIITOJIHUTDH 3adaHUA
MPaKTUYECKOU YacCTH
Pa3nen 5. Kosiebanusi 1 BOJIHBI
JlabopaTropHble 3aHATHSA
Jlabopatopuoe 3anmstue No 20 IIposepka "  YCTaHOBUTH MaTE€MaTUYECKYIO | AJIEKTPOHHBIA CEKYHJIOMEpP, HM3MEpUTENIbHasl JICHTa,

3aKOHOB Kosie0aHun MaTEeMaTU4eCKOro | 3aBUCHUMOCTh IEpPHOJAa HUTSHOIO MAsTHHUKA | IIApUK C OTBEPCTUEM, HUTh, IITATUB C My(Toil H
MasiTHUKA OT JUIMHBI HUTHU MasiTHUKA; KOJIBIIOM
"  U3MEpUTH BpeMs 3aJJaHHOTO
KOJIMYECTBA KOJICOaHW, MEHSIS JJTUHY HUTH,
paccuMTaTh W CPaBHUTh  IapaMeTpsl
KOJICOAHWH TPU pa3HOW JJTMHE MasTHUKA
JlaGopatopHoe 3anstue Ne 21 M3zyuenue "  JKCIIEPUMEHTAJILHO YCTQHOBUTH | IITATUB ¢ My(QTOH U JIALIKOM, HAOOp MpPYXUH pa3HOU
3aKOHOB IIPYKMHHOI'O MasiTHUKA 3aBHCUMOCTh nepuosa KOJICOAHUH | )KECTKOCTH, Ha0OP I'Py30B Pa3HOM MACChl, CEKYHAOMED
IOPY)XKUHHOTO ~ MasTHHUKAa OT  JKECTKOCTH
IPYXHUHBI U Macchl rpys3a:
"  HU3MEpPUTH BpeMs 3aJJaHHOTO
KOJM4YecTBa  KoinebaHuil, M3MEpUTh U

pacCUnuTaThb MapaMETPbl KOJIeOaHMM

JlaboparoprHoe 3ansatue Ne 22 VYcTpoiicTBO

" WU3y4UTh YCTPOMCTBO W MPUHIUII

TpanchopmaTop JabOpaTOPHBIN, JamIa HaKaJIUBaHUS,

TpaHchopMmaTopa 1 reHepaTopa paboThl TpaHc(hopMaTOpa U reHepaTopa; KIIIOY 3aMbIKaHUSA TOKa, KOMILUIEKT IIPOBOJOB
"  n300pa3uTh TpaHc(opmaTop, | COEAMHUTETbHBIX

TEHEpaToOp, YyKa3aTb COCTAaBHBIE 4YacTH,

OTBCTUTH HA KOHTPOJIbHBIC BOITPOCHI
IIpakTHYeckHe 3aHATHA
[IpakTnueckoe 3anarue Nel4 " 3aKpenuTh yMEHUS U  HaBBIKM | TETpaAb Ul TNpaKTHUYECKuX  paboT,  pydka,
Mexannuaeckue KoJaeOaHust n HUX | BBIYHUCIICHHUA I1apaMETpOB K01€0aTeIbHOro METOANYECKHUEC PEKOMEHAAIN 110 BBIITOJIHEHHU O
XapaKTEPUCTUKH JBIDKEHUS, XapaKTePUCTUK MEXaHUYeCKUX | paboThl, CIPaBOYHBIN MaTepuall, TMHeHKa, KapaH/arll.

BOJIH;




" [IOCJI€ M3YYEHUS TEOPETUYECKOrO
MaTepuajlia pacCMOTPETh 00pasell peleHus
TUINOBBIX  3a/Jay, BBIIOJHUTH  3aJaHus
IIPAKTHYECKON YaCTH

[IpakTuueckoe 3austue Nel5
Pemienne 3amau Ha BUABI COMPOTUBIICHUN B

"  U3Yy4UTH CBOOOHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHHs B KOHTYpE,

TeTpaab s
METOIUYECKUE

MPaKTUYECKUX  pabdor,
pPEeKOMEHIallul  TIO

pyuKa,
BBITTIOJIHCHU IO

LemsiX  IepeMeHHOro  Toka.  DopMyibl | BUIbl CONPOTUBIECHUS B LIENH MEPEMEHHOro | paboThl, CIPAaBOYHBINA MaTepHuall, JUHEHKa, KapaHaall
TpaHcdopmaropa. Pacuer LEeNH | TOKA, UX OTIMYHUS K OCOOCHHOCTH;
TpaHcopmaropa. " [IOCJI€ M3YYEHHUS TEOPETUYECKOIO

MaTepuajlia pacCMOTPETb 00pasell peleHus

TUIOBBIX  3a/ay, BBIIOJHUTH  3aJaHus

IIPAKTUYECKON 4acTH
[TpakTueckoe 3ansatue Nel6 "  U3Yy4UTH CBOOOJHBIC | TE€Tpaab  JUI1  INpPAaKTHUYECKHX  paboT,  pydka,
Pemenune 3ama4 nmo teme «DIEKTPOMATHUTHBIC | SJEKTPOMAarHUTHBIE KOJICOAHUS B KOHTYpE, | METOIMYECKHE PEKOMEHJAWU TI0  BBIIOJIHEHHUIO

KOoJIEOAHMSI U BOJIHEI. CDOpMy'J'Ia Tomcona»

pacrpoCTpaHeHHE BOJIH, BHUIBI BOJH UX
OTJIHYHS;

" [OCie M3YyYCHHS TEOPETHYECKOTO
MaTepuaga paccMOTPeTh OOpa3el] pelieHus
TUTIOBBIX  3aJla4, BBINOJHHUTH  3aJIaHUSI

IIPAKTHYECKON YaCTH

paboThl, CIPAaBOYHBIN MaTepual, JIMHEWKa, KapaHaall

[Tpaktueckoe  3aHaTtne  Nel7  «3akoHbl
OTpakeHMsI U mpesomiieHus: cBeta. Dopmyia

- HpaKTI/I‘leCKI/I IMPUMCHATb  3aKOHBI
OTpaXCHUA W TPCIOMIICHHUA CBCTAa IIPU

TeTpaap IS
METOINYECKUE

MPAKTUYECKUX
PEKOMEHTallK1

paoor,
o

pyuKa,
BBIITOJTHCHU IO

TOHKOH JIMH3BI. pEeLICHUH pacyeTHBIX M  KadeCTBEHHBIX | paboThI, CIPABOYHBIN MaTepual, JUHENHKa, KapaHaall
3aja4(B  ONTHYECKHX yCTpOMCTBax u
npubopax)
Pa3znesn / KBantoBas ¢pusuka
[TpakTnueckoe 3ansaTue Neld * u3yuuTh 3akoHbl CroneToBa Ui | TETpaab Ul NpPaKTHYECKUX  paboT,  pydka,
Pemenne 3amau  mo  Teme  «3akoHbl | Gorodddexra. Hayuntbes pemaTe 3amaud | METOAMYECKHE PEKOMEHAAMHM 1O  BBITOJHEHUIO

dororddekra. YpaBHeHHEe DUHIITEIHA»

Ha ypaBHEHHUE DNHIITENHA;
" [IOCJIE€ M3YYEHUS TEOPETUYECKOrO
MaTepHuaja paccMOTPeTh 00pasel pereHHs

paloThl, CIPaBOYHBINA MaTepHall, TUHEWKa, KapaHaall




THUITOBBIX 3aaa4, BBITIOJITHUTD 3aJaHuA

IIPAKTHYECKON YaCTH

[Tpaktnueckoe 3anstue Ne 19. «Ilocrymarsl
Bopa. DHeprernueckue ypoBHU».

= Paccmotpers moctynatrsl bopa mnpu
mepexoige  aromMa B BO30YXKACHHOE
COCTOSTHUE, SHEPIreTHUECKHE YPOBHHU.

" [IOCJI€ M3YYEHHUS TEOPETUYECKOrO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUMOBBIX  337]a4, BBINIOJIHUTH  3aJaHUs
MIPAKTUYECKON 4acTu

TeTpaab s  MPaKTUYECKHMX  paboT,  pyuka,
METOAMYECKHE PEKOMEHJAMH IO  BBIMOJHEHUIO
paboThl, CLPaBOYHbBIN MaTepual, JUHeKa, KapaHall

[Ipaktuueckoe 3anstue Ne 20 «3amuch
anepHbIX peakuuil. CTpoeHHe aroMoB U
aTOMHBIX  fi7iep. 3aKOH  paJMOaKTUBHOIO
pacriaga»

" 33aKpeNUTh yMEHUS U  HaBBIKU
BBIYMCIICHUS] SHEPTUU CBSA3U f1pa, a TAKXKeE
MPaBUJILHOTO HANMCAHUS AIEPHON peaKInu
C HCIOJB30BAaHUEM 3aKOHOB COXpaHEHUs
MaccoBoro u 3apsaoBoro uucen (3CM3Y) u
BBIYMCIICHUSI ~ SHEPreTUYECKOro  BbIXOJA
SIEPHOU peaKkUnu;

" [OCJIE U3YYEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUMOBBIX  337a4, BBIIOJHUTH  3aJaHUs
IIPAKTHYECKON YaCTH

TeTpaab Ul TpaKTHUYeCKuX  paboT,  pyuka,
METOJMYECKUE PEKOMEHJALMU IO  BBIIOJHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHENKa, KapaHalll




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

VueOHast ayauTOpus Ui MPOBCICHHS JICKIIMOHHBIX,
7a00paTOPHBIX W TMPAKTHUCCKUX  3aHATHH,  JIs
IPYIIOBBIX U HHIMBHIYAJIbHBIX KOHCYJIbTAIMIA; IS
TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON aTTECTAIlWH:
pabodyee MecTo mpernojaBarelnsi, paboyue MecTa
oOyuaronmxcs, jgocka. Kommbroorep: AMD Atlon
(tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00
Gb/HDD/232 Gb /keyb/ wmonutopl9”, mupoekrop
EPSON EH-TW650, skpan Hactennbiii Lumien Eco
Picture -1 mr.;

[Mporpammuoe  obecneuenune: MS  Windows 7,
munensus Ne47818300, 6eccpouno; MS Office 2007,
munensus 42373644, Geccpouno; Adobe Reader 9
cB0OOIHO pactpoctpansemoe 10 Geccpouno; 7 Zip
cB00OHO pacnpoctpansemoe I10 6eccpouHo.

Jlaboparopust ®uzuku

[Tomemienue a1 npoBeAeHUs] JaOOPaTOpPHBIX padoT;
JUI TPYNIIOBBIX M WHAMBUIYAIbHBIX KOHCYJIBTALIHIA;
JUISL  TEKyLIEro  KOHTPOJS W MPOMEXKYTOUHOH
aTTecTanuu: pabouee MecTo IpenojaBareis, padboune
Mecta oOyuwaromuxcsi, jgocka. Hoyroyk, ASER
UN3481 15»; mpoektop Aser X1273 DLP -1 mr.;
9KkpaH mnepeHocHON HamonpHBE APOLLO-T SMT-
1103 -1 mt.;

AmriepmeTp 1abopaTOpHBIM — 25 1T, ;

bapomerp — | mrt.;

Bonbsr™erp — 10 mt.;

Marsutst U-o6pa3Hble u II0JIOCOBBIE
JIEMOHCTPAIIMOHHBIN — 4 TIT.;

MynpTumerp — 9 wr.;

[Tpubop TUISt JEMOHCTpaLUH 3aBHCHUMOCTH
COIIPOTHUBIIEHUS METalljIa OT TeMreparypsl — 1 1mT.;
[TpuGop 11st M3MepeHHsl AJUHBI CBETOBOUM BOJHBI C
Ha0OpOM TU(PPAKIMOHHBIX PEHIETOK — 2 IIT.;

[Ipu3ma noBepodHast MarHuTHas — | mwr.;

rarus naGoparopusiii JI-01 — 5 mt.;
DJIEKTpOMETPHI — 2 MIT.;

[TporpammMHuoe oOecrieueHue:

MS Windows 7, nmuniensus Ne47818300, 6eccpouHo;
MS Office 2007 nunensus 42373644;

Adobe Reader 9 cBobomno pacnpoctpansemoe [10

6eccpouHo;

7 Zip cBo60oHO pacnpocTpansemoe [10 GeccpouHno;
ITomemenne ans  BocnurtaTesbHOHM | OCHaIIEHO KOMIIBIOTEPHOM TEXHUKOMN C
paboThI BO3MOXHOCTBIO TOJKJIIOYEHUS K ceThu HHTepHeT u

obecreueHuEeM JIOCTYyTIa B AJIIEKTPOHHYIO
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uHpoOpManMOHHO -  00pa3oBaTENBHYID  Cpedy
opraHusaiui:  pabouee  MECTO  MpernojaBaTes,
paboune Mecrta oOydwaromuxcs, Jocka, Kommbprorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
Mouutopl9”, mpoekrop EPSON EH-TW650, skpan
HacteHHbIli Lumien Eco Picture - 1 mr.;
IIporpamMmMHOe obecrieueHue:

MS Windows 7, mumensus Ne47818300, 6eccpouHo;
MS Office 2007, nmuuensus 42373644, 6eccpoyHo;
Adobe Reader 9 cBo6oano pacmpoctpansemoe I10

OeccpovHo;
7 Zip cBoboaHO pacnpoctpansemoe 10 6eccpouno;
KommnbrorepHslii kinace [Tomemienue  aas  caMOCTOSITENIBHOM — paloTHI,

OCHAII[CHO KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
MNOJKJIIOUEeHUs] K cetu VHTepHeT m oOecrnieueHHEM
JOCTyma B OJJEKTPOHHYIO  HWH(POPMAIOHHO -
o0pa3oBaTeNbHYI0 Cpely OpraHu3aluu: padodee
MECTO TIperosiaBaresns, paboune Mecta 00yJaronMxcs,
nocka, Kommerorep: mpoueccop 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,
npoektop EPSON EB -965 - 1 mt.; skpan Ha TpeHOTe
- 1 .

[TepcoHanbHBIE KOMITBIOTEPHI:

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

[TporpammMHoe oOecrieueHme:

MS Windows 7, nunien3ust Ne47818300, 6eccpodHo;
MS Office 2007, nuniensus 42373644, 6eccpodHo;
Adobe Reader 9 cBoGoaHo pacnpoctpansiemoe 10
06eccpovHo;

7 Zip cBoboHO pacnpoctpansemoe 10 GeccpouHo;

4.2 YyeOHO-MeTOANYECKOEe H HH(OPMALHOHHOE 00ecniedeHHe Peaiu3alui POrpaMMbl

OcHOBHbIE HCTOYHHKH:
1 Msxumes I'. SI. ®uszuka : 10-i knacce : 6a30BbId U yriyOnE€HHBINA ypoBHM : yueOHUK / I'. SI. Msxuies,
H. H. Corckuii. - 10-e u3n., crep. - Mocksa : [Ipocemenune, 2023. - 432 c. : ui. - (Kimaccuueckuii kypc).
- ISBN 978-5-09-103619-0. - Tekct : HEmocpeACTBEHHBII

1. 2 Msakumes I'. SI. ®wusuka : 11-i knacc : 6a30BbId U yriyOJI€HHBIA YpOBHHM : yaeOHuK / I'. 5.
Msxkumes, b.b. byxosues. - 1l-e u3n., crep. - MockBa : IlpocBemenue, 2023. - 432c. : wi. -
(Kmaccnueckuit kypc). - [Hom. Mwun. npocBemenus P®. - ISBN 978-5-09-103620-6. - Tekcr
. HEMOCPEACTBEHHBIN

JlonoTHUTeIbHbIE UCTOUYHUKH:

1. Hemumuenko, B. Y. ®usuka : yueonuk / B.U. Jlemuauenko, 1.B. Iemumauerko. — 6-e u3.,
nepepad. u gpon. — Mocksa : MHOPA-M, 2022. — 581 c. + Jlon. maTepuaibl [DIEKTPOHHBIN pecypc].
— (Bseicmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anmektpoHHbIi. - URL:
https://znanium.com/catalog/product/1858485 (mara obpamenus: 29.05.2024). — Pexxum noctyma: mo
TIOJIITHCKE.

2.  Kysnenos, C. . ®usuka. OCHOBBI 3JEKTPOJUHAMHUKHU. DIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHEI : yueOHoe mocooue / C. . Ky3nenos. — 4-e uz., ucrp. u gorn. — Mocksa : By3oBckuii yueOHUK
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: UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : osmekrponnsii. - URL:
https://znanium.com/catalog/product/1850635 (mata oOpamenusi: 29.05.2024). — Pexxum noctyma: 1o
TIOJIITUCKE.

3. Tapacos, O. M. ®usuka : yuedHoe nocooume / O. M. TapacoB. — Mockpa : ®DOPYM :
NHOPA-M, 2019. — 432 c¢. — (IIpodeccnonansrnoe oopazosanue). - ISBN 978-5-91134-777-2. - Tekcr
: anektpoHHBI. - URL: https://znanium.ru/catalog/product/1012153 (mara o6pamenus: 29.05.2024). —
Pexxum octyma: 1o noamnucke.

4.  Poouonos, B.H. ®usmka: yueOHOEe TMOCOOME I CPEAHEr0 MPOPECCHOHATBHOTO
obpazoBanus / B. H. PoqnonoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. —
265 c. — (IIpoeccuonanbnoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekcr : 35eKTpOHHBIH //
OopasoBarenbHas miardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (mata obparieHus:
29.05.2024)

5.  Ilunckwmii, A. A. ®usuka : yueOonuk / A.A. Ilunckuii, I'.}O. ['pakoBckumii ; moa oOmi. pex.
0. Muxka, H.C. IlypsieBoii. — 4-e u3g., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccuonanpHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3MeKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (nara o6pamenus: 29.05.2024). — Pexxum gocTyma: mo
MOJIITHCKE

IIporpammuoe o0ecnieuenune u UnrepHer-pecypceni:
Windows 7 K-79-21 ot «22» Hosi0pst 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBob6oaHO pacnpoctpansemoe (https://www.calculate-linux.org/ru/), cpok aeiictBus: GeccpodHo,
MS Office Nel135 ot 17.09.2007, cpok aeictBusi: 6eccpouno; 7 Zip cBoboHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcesl:
1. TocynapctBenHas oOpaszoBarenbHas miargopma «Poccuiickas >MeKTpOHHAs MIKOIay | OQUIIHATbHBIN

cait. — URL : https://resh.edu.ru/ (nara oopamenns 29.01.2024). — TekcT : 2IEKTPOHHBIH.

2. OtkpwiThiii komutemk. @usuka : cair. - URL : http://www.physics.ru (nara oopamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

3. dusuka s Beex. 3amaun no ¢usmke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (marta
oOpatenus 29.01.2024). — Tekcr : 2I€KTPOHHBIH.

4. KBaHT: HayYHO-TIOMYJISIPHBINA (PU3UKO-MaTeMaTHUeCKuid )KypHan : caiit. — URL : http://kvant.mccme.ru
(mata obpamenus 29.01.2024). — Tekcr : 3I€KTPOHHBIN.

5. Monexynsapras ¢usuka : 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. ®uzuka.py: CalT Ul ydamuxcs U npenogasateneid ¢pusuku : cait. - URL : http://www.fizika.ru (zata
oOpamtenus 29.01.2024). — Tekcr : 2I€KTPOHHBIH.

8. SAnmepnas ¢wusuka B UurepHere : cait. - URL : http://nuclphys.sinp.msu.ru(aata oOpareHus
29.01.2024). — TekcT : 2JIEKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCHUTLJIAHBI

KoHTponb M oOlLieHKa pe3yabTaTOB OCBOEHUS IUCHUILIMHBI OCYIIECTBIISIETCS MPENoJlaBaTelieM B
MpOLIECCE TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTalUH.

5.1 Texkymmii KOHTPOJIb

KoHTponmpyemsl KoHnTtponmpyemslie HanmenoBanue
Ne € pa3zesbl pesynbTaTsl (OK u 1K, OLIEHOYHOTO Kpurepuu
(Tembl) yueOHOM I1P, JIP, MP) Cpe/ICcTBa OIICHKH
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JUCHUILINHEI

Pazgen 1.
du3zuka u
METOAbI
HAY4YHOT'0
MO3HAHUSA

OK 01

P61,
JIP 25

IIpyl, Ilpyl3,

Tecm

Oyenka Mecmuposanist
NpoBOOUMCst N0 UMO2OBOMY
NpOYeHmy  pe3)ibmamueHOCHIU
(MPaBUIbHBIX OMEEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO

Paznen 2
MexaHuKka
Tema 2.1
Kunemarnka

OK 01,
OK 02,

P61,
T1P64,
[1Pyl,
Hpy4,
JIP25,
JIP32,
MPA46,
JIP12

OK 03, OK 06,

I1P62,
I1P6S,
[1Py2,
I1PysS,
MP4,
MP21,
JIP14,

I1P63,
I1P6Y,
Ipy3,

IPyl1,

MP6,
MP23,
JIP13,

Jluxmarmol

Lpaxkmuueckoe
3ansmue

(npaxkmuueckoe
3a0aHuUe)

Jlabopamopras
paboma

Oyenra «OmmuuHOY: NPAGUTLHO
BbINOTIHEHbL  6Ce  3A0aHU 8
coomsenmcmesuu c
MpeoosaHusIMU, NpAsUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CBOEBPEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedoCcmagiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
NpedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUooK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINOHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHL,
HECB0E8PEMEHHO  NPe0OCMABIEH
omuem 0 86INONHEHUU PAOONbL.
Oyenka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoUL.  pabombul,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabombvl He npedoCmagTieH

Tema 2.2
JAunamuka

OK 02,

P61,
[1P64,
[1Pyl,
Lpy4,

OK 01,
OK 03, OK 06

T1P62,
I1P65, TIPGY,
IPy2, TIpy3,
TPy5, IPyll,

I1P63,

Juxmarmot

Tpaxmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHue)

OyeHra «OMIUHHO». NPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHU 8
coomeemcmeau c
MPedoBAHUAML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETTbHbIE
3a0anus, CB0EBPEMEHHO
npedoCcmagiieH omuem 0
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JIP25,
JIP32,

MP4,
MP21,

MP6,
MP23,

MP46, JIP14, JIP13,

JIP12

BbINOTHEHUU PADOMbI.

Oyenka «xopouioy. NpasuwibHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOUL uacmu,
OONONHUMETTbHbIE 3a0aHUA
BbINOTHEHbL He 8 NOTHOM 00beMe,
npedoCcmaegiieH omuem 0
BbINOTIHEHUY  pabombl, OO 8
anmae HeC80e8PeMeHHO20
npedoCmagnenusi omyema Wi ¢
HAyuem HEeCYUeCBEHHbIX
OUUOOK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&1emeopUMETILHOY:
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONOTHUMETIbHBIE
3a0anus He BbINOTHEHDI,
HECB0E8PEMEHHO  NPEOOCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORNEMBOPUMETLHON.
BbINONIHEHO MeHee 50%
JIAOOPAMOPHOUL  pabomvl, — He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NPedoCmaasieH

Tema 2.3
3aKkoHBI
COXpaHeHHs B
MeXaHHKe

OK 01,

OK 02, OK 03, OK 06,
OK 07

[1P61, TIIP62, IIPOG3,
I1P64, II1P65, IIPGS,
I1P6Y, IIPyl, IIPy2,
[Ipy3, [Ilpy4, IIPyS,
[1Pyl1, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,

MP46, JIP14, JIP13,

JIP12

Juxmarmot

Tpaxkmuueckoe
3ansmue

(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

OuyeHra «OnUYHOY: NPABUTILHO
BbINOTIHEHbL  6Ce  3A0aHUsL 8

coomeemcmeui c
MpedoBaHUAML, NPABUTILHO
6bINONIHEHbL  OONOTHUMEITbHbIE
3a0aHus, CBOCEPEMEHHO

npedocmaeiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyenra «xopouwioy: npaguIbHO
BbINOTHEHbL  6Ce  300aHUsL 8
OCHOBHOU yacmu,
OONONHUMETIbHbIE 3a0aHUs
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedoCcmaegiieH omuem 0
BbINOTIHEHUY  pabombl, OO 8
cydae HEeCB0e6DEMEHHO20
npedoCmagiieHuss omyema Wik ¢
Hamquem HECYUjeCmBEHHbIX
OUUOOK 8 BbINOTTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&1emEopPUMETLHOY:
8bINoNHeNbl He éce, Ho bonee 50%
3a0aHutl JIAOOPamopHoL
pabomul, OONOJIHUMETILHBIE
3a0aHUA He BbINOTHEHDI,
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HECBOEBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOOBIEMBOPUMETTLHON:
BbINOTIHEHO MeHee 50%
JIAOOPamopHoll. - paboml,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHus;, Omuem O 6bINOTHEHUU
pabomvl He NPedoCmaaieH

Tema 2.4
Craruka u
THPOCTATHKA

I1P63,
I1P69,
Ipy3,
[TPyl11,
MP6,
MP23,
JIP13,

OK 01,
OK 02, OK 03, OK 06,
OK 07
I1P61, IIP62,
[1P64, TIIPGS,
[1Pyl, IIPy2,
[Ipy4, IIPysS,
JIP25, MP4,
JIP32, MP21,
MP46, JIP14,
JIP12

Tecm

Oyenka Mecmuposanist
NpoBOOUMCst N0 UMO2OBOMY
NpoOYeHmy  pe3)ibmamueHOCHIU
(MPaBUIbHBIX OMEEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3zpen 3
MouJiexkyasipaas
¢puszuka u
TEPMOAUHAMUK
a
Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOoii
TeoOpUuM

OK 01,
OK 02, OK 03, OK 06

I1P61,
[1P64,
I1P65, I1P66, IIPG9,
[TPyl, IIPy2, Ilpy3,
[Ipy4, IIPyS, IIPyll,
[1Py13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

I1P62, IIP63,

Tecm
KormponvHas paboma
Tpakmuueckoe
3aHsamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Juxmanmot

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  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, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHDI,
HECB0E8PEMEHHO  NPe0OCMABIEH
omuem 0 8bINONHEHUU PAOONbL.
Ouernka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
. TenyoBble
MAIIIMHBI.

OK 01,

OK 02, OK 03, OK 06
I1PG1, I1PG2, I1PG3,
11P64,

I1P65, I1P66, IIPGY,
I1Pyl, IIPy2, IlIpy3,
IIpy4, IIPyS, IIPyll,
I1Py13, JIP25, MP4,

Juxmarmot
Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHue)

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

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

0 = 7% - 3 -
VOORNEMEOPUMETLHO
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MP6,
MP18,
JIP32,
MP46,
JIP12

MP13, MP17,
MP19, MP20,
MP21, MP23,
JIP14, JIP13,

MenHee 70% - 2 -
HEYOORNEMBOPUMETLHO

Oyerra «OnuIuHHOY: NPAGUTLHO
BbINONHEHLL  6C€  3A0aHUSL 6
coomeemcmeuu c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTIHUMETbHBIC
300aHus, CBOCBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
6bINOTIHEHLL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Padombl, OO 6
cyuae HECB0e8PEMEHHO20
npedoCmasiieHst omyema wik ¢
HaHUeM HECYUECBEHHBIX
OUUOOK 8 BbINOTIHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONONHUMENIbHbIE
3a0anUsL He BbINOJIHEHD,
HECBOCBPEMEHHO  NPeOOCMARTICH
omuem 0 8bINOHEHUU PADONbL.

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

Tema 3.3
ArperartHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexoabl

OK 02,

OK 01,
OK 03, OK 06

TIP61, TTP62, TIP63,

11P64,
I1P6S,
[1Pyl,
Hpy4,
[1Py13,
MP6,
MP18,
JIP32,
MP46,
JIP12

[1P66,  TIPG9
ITPy2, Ilpy3
[MPy5, TIPyll
JIP25, MP4
MP13, MP17
MP19, MP20
MP21, MP23
JIP14, JIP13

Tpaxkmuueckoe
3arsamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Juxmarmot

Oyerra «OmudHOY: NPAGUTLHO
BbINOMHEHLL  6C€  300aHUSL 8
coomeemcmeuu c
MpeboBaHUsIML, NpasWIbHO
BbINONHEHLL  OONOTIHUMETLHBIC
300aHUs, CBOCBPEMEHHO
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 BbINOTIHEHLULL
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.  pabomvl,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NpedOCMARNEH.

Paznen 4
DJIeKTPOANHAM
HKa
Tema 4.1
DJIeKTPOCTATUKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TIIPG2, IIP63,
[1P64,

I1P65, I1P66, IIPOGS,
I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,

[T1Py10, ITPyl11, ITPy13,
JIP25, MP4, MPe6,
MP13, MPI17, MPIS,

MP19, MP20, JIPS,
JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP28,
JIP31

Tecm

Lpaxkmuueckoe
3ansmue

(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
Npeoocmasienust 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 PADONTbL.
Ouernka
«HEYOOBIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPamopHoll  paboml,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus;, Omuem O 6bINOTHEHUU
pabomvl He npedocmaaieH

10 Tema 4.2 OK 01, Lpaxkmuueckoe Oyerra «OnuIuHHOY: NPABUTLHO
ITocTOSIHHBII OK 02, OK 03, OK 06, 3aHaAmue BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
yiekTpuueckun | OK 07 (npaxmumeckoe COOMBEmMcmauUiL c

il TOK. 3a0anue) MpedoeaHUAM, NPABUILHO
I1P61, TIP62, IIP63, BbINOTHEHbL  OONOTHUMETHbIE
11P64, Jlabopamoprnas 3a0aHus, CBOEBPEMEHHO
I1P65, IIP66,  IIP6S, paboma npedoCcmagiieH omuem 0
IIP69, TMPyl, IIPy2, GbINOMHEHULU PAOONTDL.

Ilpy3, Tpy4, TIPys, Juxmarimor OyeHra  «xopowoy: NpaswibHo
[TPy10, [Pyl1, GbINOTHEHbL  6C  3a0aHUsL 6
[MPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MPI13, MPI7, OONOTHUMETIbHbIE 3a0aHus
MPI8, MPI19, MP20, BbINOTHEHbL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaeiieH omuem 0
MP21, MP23, MP44, 8bINONIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HeCBOCEPEMENHO0
JIP14, JIP13, JIP12, NpeooCmasieusi OM4ema Wik ¢
JIP28, JIP31 Hamuquem HeCYUjecmeeHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&TIemeopUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.
Tema 4.3 OK 01, Tecm Oyenka Mecmuposanis

11 | Daexrpuuecknii | OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY

TOK B OK 07 Jlabopamopnas npoyeHmy  pe3yibmamueHOCHIU

Pa3IHYHBIX paboma (MpasuIbHLIX OMEemos)

cpeaax IIP61, TIP62, IIP63, 90+ 100%-5 - ommuano
[1P64, 80+ 89%- 4 - xopowo
I1P65, I1P66, IIPGS,

0 + 7% - 3 -
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I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
I1Py10, ITPy11,
[1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,
JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

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.

12

Tema 4.4
MarbuuTtHoe
noJie

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

OK 07

P61, TIIP62, TIP63,
T1P64,
P65, TIPG6, TIPGS,

I1P6Y9, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
I1Py10, I1Pyl1,
I1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MP19, MP20,

Tecm

Tpaxkmuueckoe
3arHsamue
(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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JIP5, JIP6,  JIP32, BbINOTHEHUY  pabombl, OO 6
MP21, MP23, MP44, cyMae HEeC60e6PEMEHHO20
MP38, MP39, MP46, PpEOOCIAGEHUR ONTema Wil ©
JIP14, JIP13, JIP12, HOTLETHEM — HECYUECTIGEHHbIX
OUUOOK 8 8bINOTHEHULL
JIPz8, JIP31 JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETLHOY:
BbINOTHEHDL 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.
13 Tema 4.5 OK 01, Tecm Oyenka «OMauUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 8
DAEKTPOMATHHT | OK ()7 Tpaxnmumeckoe coomeemcmeu c
Hast HHIYyKIUs sansmue mpebosarusm, NPABUIBHO
I1P65, TIPG6,  IIPGS, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETHbIE
I1P69, TMPyl, IIPy2, sa0anue) 3a0anus, CBOEBPEMEHHO
Hpy3, Ilpy4, IIPys5, npedocmagien  omuem 0
IPy10, IPyll, GOINOMHEHULU PAOONTbL.
[IPy13, = JIP25, MP4, Oyerka  «xopowoy. NpasuivHo
MP6, MPI13, MPI7, BbINOTHEHbL  6Ce  300aHUsL 8
MP18, MP19, MP20, OCHOGHOLI wacmu,
JIPS, — JIP6,  JIP32, OONOTHUMETbHbIE 3a0aHus
MP21, MP23,  MP44, BbINOTHEHbL HE 8 NOTHOM 00beMe,
MP38, MP39, MP46, npedocmaeien  omuem o
JIP14, JIP13, JIP12, 8bINOTIHEHUY  pabombl, OO 8
JIP28, JIP31 cyuae HECB0eEDEMEHHO20
NpeooCcmasienus: Omuema Wil ¢
Hamuquem HECYUeCMBEHHbIX
ouuboK 8 8bINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.

Ouyerra  «y00RIemeopUMeETIbHOY.
BbINONHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIaOOPamopHot
pabomi, OONONHUMETIbHbIE
3a0anusL He BbINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABTIEH
omuem 0 8bINONHEHUU PADONTbL.
Oyenka
«HEYOORNEMBOPUMETILHON.
BbINOTIHEHO Menee 50%
JIAOOPAMOpHOUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHBIC
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3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCmAg/IeH.

14

Pa3zpen 5
Kojeboanus u
BOJIHBI
Tema 5.1
MexaHuuyecKue
Ko0JIeOaHus 1
BOJIHBI

MP8,MP9,MP10,MP21,

MP17, MP13

JIP 26,J1P 14,JIP 23,
JIP 13
I1P61;
[1Py2;

MP17, MP13

JIP 26,JIP 14,JIP 23,
JIP 13
I1P61;
[1Py2;

[1P62; TIPG3;
[1PGY;I1Py1;
[1Py3; I1PyS; 11Py12;

MP8 MP9,MP10,MP21,

[1P62; TIIPG3;
[1PGY;I1Py1;
[1Py3; [1Py5; [1IPy12;

Tecm
KormponvHas paboma

Tpakmuueckoe
3amHsamue
(npaxkmuueckoe
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
HbIe KoJIeOaHus
M BOJIHBI

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

P61,
T1P64,

I1P62, TIIP63,

Lpaxkmuueckoe
3amsmue
(npaxmumeckoe
3a0aHue)

Tecm

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

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio
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I1PG5, I1P66, IIPGS,
P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
[1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MP19, MP20,
JIPS,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

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 Wik ¢
Hamquem HeCyUjecmeeHHbIX
ouubox 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemBoOpUMETIbHOY:
8bINOHEHbL 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.

16

Tema 5.3
Onruka

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

[1P61, T1IP62, IIPOG3,
11P64,

I1P65, I1P66, IIPGS,
I1P69, IIPyl, IIPy2,
[Ipy3, [Ilpy4, IIPyS,
I1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,

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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JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
17 Pa3pgea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHOBBI OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
cnenuaabHoii | OK 07 NpoYeHmy  pe3)JibmamueHOCHIU
TeopuM (npasubrbix omeenios)
ornocutenshoc | UPyl, TIPy2, Tlpy3, 90~ 100% -5 - ommro
TH. Ilpy4, TIPys, IIPyl0, 80+89% - 4 - xopowo
IMPyl11, ITPy13, JIP25, 70 -~  79% - 3 -
MP4, MP6, MP13, yooaTemeopumensio
Tema 6.1 MP17, MP18, MP19, MeHee 70% - 2 -
OcHoBbl MP20, JIP5,  JIP6, HEYOORNEMBOPUMETLHO
cnemuaasuoin | JIP32, MP21, MP23,
TeOpHHU MP44, MP38, MP39,
otHocuteasHoc | MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 Pa3znen 7 OK 01, Lpaxmuueckoe OuyeHrKa «OMUIUMHOY: NPABUTLHO
KBantoBas OK 02, OK 03, OK 06, 3aHamue BbINOTIHEHbL  6CC  3A0AHUSL 8
pusnka OK 07 (npaxmumeckoe COOMBemcmeuil c
3a0aHue) MpeoosaHusIMU, NPABUILHO
Tema 7.1 11P61, TIIP62, IIPG3, BbINOTHEHLL  OONOTHUMETLHBIE
Kopmyckysipn | [1P64, sa0amus, CBOCEPEMEHHO
0-BOJIHOBOI1 I1P65, T1P66, TIPGS, npedocmaeien omuem o
AyAJIU3M. [1P6Y9, IIPyl, IIPy2, QuinoHeHLIU PABOMbI.
Hpy3, Ilpy4, IIPys5, Oyenka  «xopouioy. NpasuibHO
ITPy10, [Pyl1, BbINOTHEHbL  6C€  300aHUsL 6
IMPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MP13, MPI17, OONOTHUMETTbHBLE 300aHUS
MP18, MP19, MP20, BbINOTIHEHBL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaegiieH omuem 0
MP21, MP23, MP44, 8bINOTIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HeCBOCEPEMENHO0
JIP14, JIP13, JIP12, NpeooCmasieus: OM4ema Wik ¢
JIP28, JIP31 HayUem HECYUECIBEHHBIX
OuibOK 68 BbINOTHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra «y00&nIemeopUMeTIbHOY:
8bINOIHEHbL He 6ce, Ho bonee 50%

3a0aHUtl JIAOOPamopHoL
pabomul, OONONHUMETIbHBIE
3a0aHus He BbINOTHEHDL,

HEC80eBDEMEHHO  NPeOOCMARIEeH
omuem 0 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORTEMBOPUMETHHON.
BbINOTHEHO Menee 50%
JIGOOPAMOpHOLL ~ pabomvl,  He
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BbINOTHEHbL  OONOTHUMETTHbIE
3a0aHus;, Omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTIeH.

19

Tema 7.2
CtpoeHue aToma|

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

TP61,
T1P64,
T1P65, TIPG6,

[IP69, IIPyl,
Hpy3, Ilpy4,
[1Py10,
[IPyl13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, IJIP12,
JIP28, JIP31

I1P62, IIPG3,

I1PGS,
[1Py2,
I1PysS,
[1Pyl11,

Tecm

Tpaxkmuueckoe
3aHsamue
(npaxkmuueckoe
3a0aHue)

Oyenka Mecmuposanist
npoBOOUMCcsL MO UMO2060MY
NpoYeHnty  pe3)ibmamueHOCU
(MPasUIbHBIX OMEEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee /0% - 2 —
HEYOORNEMBOPUMETLHO

Oyenra «OmmuuHOY: NPAGUTLHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
coomsemcmesuu c
MpeoosaHusIMU, NpAsUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CBOEBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyenra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUmeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTIHEHDI,
HeCB80e8PEMEHHO  NPe0OCABTIEH
omuem o 8bINONHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabomvl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.

20

Tema 7.3
ATOMHOE s1IpO

OK 01,

OK 02, OK 03, OK 06
OK 07
T1P61,
T1P64,

I1P62, TIIP63,

Tecm

Oyenxa MecmuposamsL
NpoBOOUMCSL MO UNO2OBOMY
NpoYeHnty  pe3)ibmamueHOCIU

(npasuibHbIX OMeemos)
90+ 100% - 5 - ommuno
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I1P65, TIPG6, [1P68 Lpaxmuueckoe 80+ 89% - 4 - xopowio
I1P69, IIPyl, IIPy2 3anamue 70 = 79% - 3 -
[Ipy3, [TIlpy4, IIPyS5 (npaxkmuueckoe VOORNEMBOPUMETHHO
[1Py10, IIPyll, ITPyl3 3a0anue) menee  70% - 2 —
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MP17, MPIS
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23
MP44, MP38, MP39
MP46, JIP14, JIP13
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenka Mecmuposaniis
Paznen 8. OK 02, OK 03, OK 06 npOGOOUMC MO UMO20BOMY
neMeHThI OK 07 npoYyeHmy  pe3yibmamueHOCHIL
ACTPOHOMMH H (npasubkbIx 0Meenos)
acTpOQu3NKH. | [TPG3, TIPy6, IIPyS,MF 90+ 100% - 5 - ommaeso
Temas1 | 20 ST po
DJIeMEeHTBbI
ACTPOHOMHHM H yo OGUBWL(?OpLOHZle/l oHO 5
acTpodusnkm. j::;smmagop/;menb;{o h

5.2 Ilpome:kyToUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npenaMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeametry «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U
HK3aMeEH.

PesynabTaTsl 00yyeHus

OueHo4HBbIE CpPeCTBA
AJISl IPOMEKYTOYHOI aTTecTallnu

JAuddepeHunpoBaHHbIN 3a4eT

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

OK 08

1. 3anumwure
JaBJICHHE

3aIATOM.

KonTposbnas padora
MOKa3aHUsg MaHOMeTpa,
JKUJIKOCTH WJIM Ta3a B 3aMKHYTOM OOBEMe.

3anuiuTe OTBET YHUCIOM, OTAENAS ACCATUYHYIO IpOOh
MIla

2. BcraBpTe npomnyuieHHoe CI0BO:

ONpCACIIAOIICTO
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— 9TO COCTOSIHUE BEIIECTBA, INPH KOTOPO
coxpansiercs ero ¢opma u 00beM, aTOMBI COBEPILIAL]
KOJICOaHUsI OKOJIO IOJIOKCHHWH paBHOBECHS, YITAKOBK
YacTULl yNOPsI0YEHHas U o0pa3yeT KpUCTAJIIMYECKYH
pELIETKY.

3. Bajok nmpokaTHOro CTaHa JBHIXKETCS MO 3aKPYTIICHUIO
pamuycom 0,5 M co ckopoctbio 20 M/C. OnpenenuThb
€ro IEHTPOCTPEMHUTEIIEHOE YCKOPECHHUE. m/c?.

4. Omnpenenuts B HploTOHaX Bec CTaabHOM 3aroTOBKH
Maccoii 4,5 TOHHBI. Y CKOpPEHHE CBOOOTHOTO MaeHUS
npuHATH 32 10 M/, H.

5. Kakoro numamerpa HY>KHO B3SITb CTaJbHOM CTEPIKEHb,
yToObl Tpu Harpyske 25 kH pacraruBaromiee
HANpsDKEHHE paBHsLIoch 6-10° [1a?

6. Ha  pucynke MIPUBEIIEH SKCIIEPUMEHTAIILHO
MOJIYYEHHBIH IpauK 3aBUCUMOCTU TEMIIEPaTyphl OT
BpPEMEHHU TPHU HArpEeBaHUM HEKOTOPOTO BEIECTBA.
[lepBoHayaJIbHO BEMIECTBO HAXOJWUJIOCh B JKHUJIKOM

COCTOSIHUH. Omnpenenure TEMIIEPATypy
KpUCTAJIJIU3AL1H. °C.
t."CA D
100
80 B' S ’
60
40+ >
() 2 4 () 8 [‘;""
9K3aMeH
OK 01, OK 02, OK 03, OK 09, OK 06 Tecr

IIK 1.5, 11K 2.1, TIK 2.2

1. TIpu manbix nedopmanusx rpaukoM 3aBHCHUMOCTH CHIIBI
yOpYyrocTd  OT  aOCOJIOTHOIO  Yy/UIMHEHWs  Tena
SBIISIETCSA

2. YcranoBure coorBercrBue. OTBET 3alUIIATE B BHIE

[ludpa - byksa.
3aKoH dopmynupq
1. DnexTpoaBUraTenb A) DrnexTpuueckas MalluHa, B

KOTOpOi MexaHu4ecKas
SHEpPTHsi  TIpeBpaliaeTcss B
3JEKTPUYECKYI0 C TMOMOIUIBIO
SBJICHUSL  3JIEKTPOMArHUTHOM
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WHITYKITAA

reaeparop NCPEMECHHOI'O TOKA

2. Tpancdopmarop b) VYcrpoiictBo, coBepmiaromiee Mexat
JJIEKTPUYECKON SJHEPTUU.
3. UHnyKIMOHHBIN B) VYecrpoiictBo s mpeoOpa3oBaHi

3.BeiGepute mnpaBuibHBIE yTBEepKIeHHs. OTBeT naiiTe
OykBamu 0e3 Ipo0esIoB U JOMOJIHUTEIbHBIX CUMBOJIOB.
A) MouHocTs 351eKTpoiBUraTeNs u3MepsieTcs B BaTrax.

b) 3meputh Ppu3nuecKyo BEITUUNHY — 3TO 3HAYUT HANTH
HOTPEIIHOCT U3MEPEHUS.

B) Cwmazounsie Marepuanbl CHIXKAIOT TPEHHE B
MeXaHHU3MaXx.

I') Yacrora koneGaHMIi- 3TO OTHOIIEHHE BpPEMEHHU
KOJICOAHUH K KOJMYECTBY KOJICOaHUH.

4. OmpenenuTe MOIIHOCTh JJIEKTpojBUTaTeNns B Barrax,
paboraromiero mpu cuie Toka 36 A u Hanpsbkenun 220 B.
OtBer paiite ynciaoM 6e3 eMHULl U3MEPEHHUSL.

5. Ilpouecc, mpoTekaromuii B ra3e MpH TMOCTOSHHON
TEeMIepaType Ha3bIBACTCS:

A) nzo0apHbIii

b) uzoxopusiit

B) anuaGaTHbrii

I') uzorepmuueckuit

IIpakTH4yeckoe 3a1aHue
1.0npenenuth 4acoBYIO MOIIHOCTh HpokaTHOro craHa-500,
eciu Bec 3arotoBku 1000 kr, a CKOpPOCTb MpPOKAaTKU S5 Mm/cC.
OnpenenuTs Takke COBEpIIaeMyIo padoTy.
2. DneKkTpornoe3s Ha  METAUIyprU4ecKOM  3aBoOJIE,
JBUTAsICh TOJ YKJIOH, npomten 3a 20 ¢ myts 340 M 1 pa3BuI
ckopocth 19 m/c. C KakuM YCKOpEHHUEM JBUTANICA TOE3] U
Kakol Oblj1a CKOPOCTh B Hayase yKJIoHa?
3. IIpoBonoky gmuuowt 1,5 ™M mnom JelcTBUEM
pacTArMBaloLIe CuUJBl  pacTAHYIM J0 JUIMHBL 1,6 M.
Omnpenenure aOCOMIOTHOE M OTHOCHUTEIbHOE YAJUHEHHE

IIPOBOJIOKH.
4. B mmnmHIpe mOA TOpIIHEM HAXOTUTCS TBEPAOE
BeIIeCcTBO. LIMIUHAP MOMECTHIM B pacKajeHHylo nedyb. Ha
PHUCYHKE A MOKa3aH
rpadux 0

T,°C
M3MEHEHHS

v
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Temneparypsl T BemecTBa IO Mepe MOMNIOUICHUS UM
konmyectBa  TernoTel  Q.Kakme — ywactkm  rpadukxa
COOTBETCTBYIOT HAarpeBaHMIO BEIIECTBA B Tra3000pa3HOM
COCTOSIHUM U KUIICHUIO KUJKOCTH.

5. MenHblii ¥ aMIOMUHHUEBBIA NPOBOJAHUKH HMEIOT
OJIMHAKOBBIE MAcChl U CONpPOTUBIEHUA. Kakol IPOBOIHHK

JUTMHHEE U BO CKOJIbKO pa3?

Kpurepun ouenku nuddepeHunpoBaHHOrO0 3a4eTa U IK3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COEpKaHHWE Kypca OCBOEHO MOJHOCTBIO, 0e3 MpoOernos,
yMeHHsI CQOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
X BBIITOJIHCHHUS OLICHCHO BBICOKO.

- «XOopouio» - TEOPEeTUYECKOE COJEep)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 IpoOernos,
HEKOTOpbIE YMEHHUs CPOPMHUPOBAaHbI HEIOCTATOYHO, BCE IPENYCMOTPEHHBIE INPOrpaMMoON YyueOHbIe
3aJlaHus BBIMOJIHEHBI, HEKOTOPbIE BHU/IbI 33IaHUN BBITIOJIHEHBI C OIIMOKaAMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHUE Kypca OCBOEHO YacTHUYHO, HO
mpoOesbl HE HOCIT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIE YMEHHUS paboTbl C OCBOCHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOI 0OydeHUs
y4eOHBIX 33JaHUI BHITIOJTHEHO, HEKOTOPBIE U3 BHIMOTHEHHBIX 3a/IaHUH COJepKaT OIMIMOKH.

- «HeynoBneTBOpUTEIbHO» - TEOPETUUYECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHUsI He cOPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aJaHUs COJepKAT rpyOble OIIUOKHY.
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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
/11 00pa3oBaTenbHOI 00pazoBaTensHOM pe3ynbTaT HCITOJTB30BaHUS (AITOPUTM
TEXHOJIOTHH HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOIUH B
TEXHOJIOTUH (C
yKa3aHHeM aBTopa) o0pa3oBaTenabHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 TexHonorus Pa3Burne mpicauTens | Bo3MOXHOCTB Ipuém «Uucepr»
KPUTHUYECKOTO HBIX HaBBIKOB Y4allll | jpyHocTHOrO pocta | [IpueM ocyiuectsisiercs B
MBILUICHUS Xcsl, HEOOXOAMMBIX H o6yuaroLerocs, HECKOJIbKO 3TAarloB.
€ TOJIbKO B ydueOe, HO 1 JTaIll: [Ipennaraercs
. pa3BUTHUSA ero
U B OOBIYHOM JKM3HU cucrema MapKHUPOBKHU
(ymenne mpuHEMarp | AHAMBHAYATBHOCTH, 1 popory, 4TOOBI
B3BEIICHHBIE HOBBIIICHAC HO/Ipa3IeuTh
peuieHus, 3aHATHETH >ddexTuBHOCTH 3aKIIIOYCHHYIO B HEM
C uHpopmanuel, | BocnpusTus UHGPOPMAITUIO  CIICTYIOIIMM
AQHAJM3UPOBATh uH(OPMALIUY; oOpazom:
PasITUMHBIE  CTOPOHBI | 1o iimerye v «raI0uKO»
SABJIEHUI Jp.), T. €. MOMEYaeTcsl TO, 4YTO YXKe
UHTEpeca, Kak K
pa3BuUTHE M3BECTHO yYalllMCS;
CIIOCOOHOCTH K | 13YyHacMoMy - 3HAKOM «MHUHYC»
caM000pa30oBaHUIO. Matrepuaily, Tak W K| jomevaeTcs TO, 49TO
caMOMy  IPOILECCY | MPOTHBOPEUYHT nx
o0ydeHus;  ymeHue | IPEACTaBICHUIO;
KpPHUTHUECKH + 3HAKOM «ILTIOCH
O — MTOMEYaeTCs TO, YTO
SBIISIETCS UIst HUX
HMHTEPECHBIM u
HEOKUJaHHbIM;
? «BOTIPOCUTEIHHBIN

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

I »ram: d4wmrTasg  TEKcT,
y4arniuecs MOMEYarT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TTOJISAX OTJ/ICIIbHBIC
a03a1lbl U MPEITIOKEHHUSL.

111 JTal: VYuamumcs
npejjiaraercs
CHCTEMATU3UPOBATh

WH(POPMAITUIO, PACIIOIOKUB
ee B COOTBETCTBHHM CO
CBOMMH  IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 oram: [locnemoBarenpHOE
o0cyxaeHne KaXIon rpadsl
TaOJIALBL.

[Tpuem CITIOCOOCTBYET
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Pa3BUTUIO AHAJIUTUYCCKOI'O
MBIINUICHUA TPpU  HU3YYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CPEICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

puém «Kaacrep»
D10 cnocod Tpadudeckoit

OpraHu3allii  MaTepuana,
ITO3BOJISIOIIHI cllennaTh
HATJIS JHBIMH Te
MBICIUTEIILHBIC  ITPOTICCCHI,

KOTOPbIE HPOMCXOAIT IPHU
MOTPYKEHUU B TY UM UHYIO
temy. Knacrep sBusercs

OTpa)KEHUEM  HEJIIMHEHNHOU

bopmbl
ITocnenoBaTenbHOCTD

MBIIIJICHUS.

NeUCTBHI:
1. TIlocepeaune 4HCTOTO

mucTa  (KJIacCHOM  JIOCKH)
HamycaTh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBIIIETCSL «CepALeM» HJEH,
TEMBI.

2. Bokpyr  «Hakuzatb»
CJIOBa WM TPENJIOKEHHUS,
BBIp@KaloIye uueu, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit tembel.  (Mogemu

YCTPOMCTB ¥ IPUOOPOB)

IIpo6iemuoe oOyuenue
(T.A.Nnbuna)
1. po0JIeMHOe

H3JI0KEHHE;
2. YJaCTHIHO -
ITOMCKOBAas
NESITENBHOCTE;

3. CaMOCTOSITEIbHAS
HCCIIEIOBATENLCKAS
JIESITEIIbHOCTD.

[IpuBiieub CTYJIE€HTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEIIeHUI0  Pa3HOTO
pona 3agay, KOTOpbIe
HEeMOCPEe/ICTBEHHO
CBSI3aHBI c
co/iepKaHUEM

yueOHOro MaTepHaia.

CaMocTOsSTeTHHBIN
(umm ¢ TIOMOIIBIO
YUHTEIS) aHajau3
MPOOJIEMHBIX
cATyauudil, W  HX
penIeHus
MOCPEICTBOM

BBIIBMDKCHUS
MPEATIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKa3aTeNbCTBa,  a
TaKKe IIpoOBEpKa
MIPaBUJILHOCTH
perieHus.

YacTHYHO-TTIOUCKOBBII
MeTo[ 00y4YeHus :

® Co3JaHHMe MPOOJIEMHOM
CUTYaIluu npu
00BSICHEHNH HOBOTO
Matepuana  (BOIPOCHI,
3a/ay4a,
IKCIIEPUMEHTAIEHOE
3a/1aHne npu

3aKpeIUIeHnH  y4eOHOTo
MaTepuaia)

® KOJUIGKTUBHOE
00Cy)ICHHE
BO3MOXHBIX MOAXOI0B K
peleHnto  mpobIeMHON

(ypok
CUucreMaTu3salinunu %1

CUTyalluH

00001ICHIS 3HAHUH).
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MeTtoa npo0JieMHOT0
H3J10KeHUs

®  BBIJIBUTAIOTCS THUIIOTE3HI
o TeMe, OTBepras OJHU
U apryMEHTHPYS BBIOOD
JIPYTHX, BBICTpaWBaHUE
JIOTUKA  PacCyXIeHUH,
aHaMM3  TOCTaBJIEHHBIX
mpooJieM (n3yueHue
HOBOM TEMBI,
MMOCTAaHOBKA TEMBI U
nesnei ypoka)

KonTekctHOE
oOydeHune
(A.A.BepOurikuit)

OOecneuenue
JIMYHOCTHOI'O
BKJIIFOUCHUA CTyHCHTa
B y4eOHYIO
LEATEIbHOCTD

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

Keiic — meTox

(He3aBepLICHHBIN

MeTOo/)
CTy/ICHTaM oynet
Mpe/JIOKEHA JIMIIb  YacTh
WHPOPMAIIH, BCIO
OCTaNbHYI0 HH(POPMAILUIO -
CTY/ICHTBI MOTYT
MOYEPITHYTh hivZ (o) u3
JIMYHOTO OIBITa, JIU00 U3
JPYTUX HCTOYHHKOB
nHpopMaIuu - I-net,
CIIpaBOYHAS JUTEpaTypa,
JKYPHAIbI, CTECIHATUCTBI,

oOnajamoue  OIBITOM B
pEIIeHNH JaHHBIX TPoOIeM
u T.a. (Ipu TPOBEICHUU
11abopaTOPHBIX pabor,
pelieHrne KauyeCTBEHHBIX WU
pacyeTHBIX 3a/1a4)

JesoBast urpa

3TO  METOJ  TPYIIIOBOTO
00yueHus COBMECTHOM
JeSATEILHOCTH B TIpoIecce
pelieHust OOHmMX 33734 B
YCIIOBUAX MaKCHMaJIbHO
BO3MOXHOTO TMPHOIHKCHUS
K pealbHbIM TPOOIEMHBIM

CUTyalusiM (pm
3aKpeIUIEeHUH  U3YyYeHHOTO
MaTepHaia,

CUCTEeMaTH3allikl  3HAHWH,
MPAKTHYECKNE 3aHATHS).

KonTekcTHBIE 3a702a9H
(mpakTHKO-
OPUEHTHPOBAHHbIE)

3a/1ayu, BCTPEUarOTCs B TOU
3805 WHOU peanbHOU
cutyauuu. JMX  KOHTEKCT
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obecreunBaeT YCIIOBUA IJIA

MPUMEHEHUS W  Pa3BUTHA
3HAHUW  TNpU  PELICHUU
mpo0JieM, BO3HUKAKOIIUX B
peanbHOU JKU3HU
(TIpaKTHIeCcKue 3aHATHS,

71a00paTOpHBIE padOTHI, ITAI
3aKperUicCHUs 3HaHWH  Ha

ypoke).

Mo3rosoii mrypm

Usyuenue HOBOTO
MaTepuraia
3mopoBrecbeperaromias | Obecrieuenne CobmoieHne Koutpoas ocBenienust Bo
TEXHOJIOTHSI CaHUTApPHO- ONTUMAIILHOTO BpeMSI 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JYLHO-TEIIOBOTO | Jyypavpyeckas naysa
COCTOSTHUSI y9€0HOTO | peknMa B ®
MOMEIICHUS ayJUTOPHUH. MSKYABTMHHYTKA B
(ocBemenue, [To3uTHBHAS cepeine sansTHs (1-2
MPOBETPHUBAHHUE, TCUXOJIOTHYECKas MHH).
TEeMIIEpaTypHBINA atMmocepa.
peXKUM) [Tonnepxxanue
DMoIHOHAIBHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHSATHH.
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