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Pabouas mporpamma ydeOHON auciumuHbl «Pu3uka» pazpaboTaHa Ha OCHOBE TpeOOBaHMIA
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpelHero olmiero ooOpazoBaHUs,
YTBEPXKICHHOTO TpuKa3oM MuHucTepcTBa o00Opa3oBaHuss W Hayku Poccuiickoit  ®Denepanuu
ot 17.05.2012 roma Ne 413, Ha ocHOBe MOJIOKEHUH (eneparbHO OCHOBHOW 0011€00pa3oBaTeIbHON
IPOrpaMMbl CPEAHEr0 OOILIero 00pa3oBaHMs, YTBEPKIEHHOW MpHKazoM MUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickoit ®eneparuu ot 18.05.2023 roma Ne 371, m ¢ yderom TpeboBanuii dDenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa IO CHEIHMAIBHOCTH CPEJHEro HpoQecCHOHATHHOTO
obpazoBanus 22.02.08 MeTtayumyprudeckoe Mpou3BOACTBO (IO BUAAM IMPOU3BOACTBA), YTBEPKICHHOTO
npukazoM MuHnucrepersa npocBenienus Poccuiickoit @enepanun  Ne 718 ot 25.09.2023.

OJOBPEHO

[IpenmeTHOM KOMUCCUEH Metognueckon komuccrern MoK
«MaremMaTH4eCKuX U €CTECTBEHHOHAYYHBIX

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

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

Paspabomuyux:
npenodasamenv omoenenus Ne 1 « ObueobpazosamenbHOU NOO20OMOBKU Y E.C. Kopvimnuxosa
Mnozonpogunvroeo koanedsca ®IHOY BO « MI'TY um. I''U. Hocosa»
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1 OBIIASA XAPAKTEPUCTHKA PABOYENl TIPOTPAMMBI  YYEBHOWM
TACIATLITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHON MUCHUTUIMHBI «DU3HUKa» SBISETCS YaCThIO MPOTPAMMBI MTOJATOTOBKH
CIEIUAJIUCTOB CPeAHEro 3BeHa Mo crenuanbHocTd 22.02.08 MeTtamrypruueckoe MpOu3BOACTBO (10
BHJIaM TPOU3BOACTBA). Pabovast mporpamMmma cocTaBiieHa st 09HOU GopMbl 00yUEHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIEIHAJMCTOB CPeHEro 3BeHa

VYuebnas gucnumiimHa — «Du3WKa» OTHOCUTCS K 00IIe00pa3oBaTEIbHOMY LMKy MPOrPaMMbI
MOJITOTOBKH CIICIIUATMCTOB CPEIHEr0 3B€HA U OTHOCUTCS K npeametHoi oomactu GI'OC cpemnero obmiero
obOpazoBanus «EcTecTBEeHHBIC HAYKNY.

YpoBeHb OCBOCHHS Yy4eOHOW mucuuiuimHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero ooOiero
00pa3oBaHMs yrITyOJICHHBIN.

OcBoeHure JUCIUTIIMHBI HAlPABIECHO HA JIOCTUKEHUE CIICTYIONTUX IICJICH:

e (dopMUpOBaHHME HHTEpeca U CTPEeMJICHHs] OOYYAIOIIMUXCS K HAy4HOMY HU3YYEHHUIO MPHUPOJIBI,

pPa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie MO3HaHus U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (opmupoBaHuE HAyYHOTO MUPOBO33PEHHUS KaK Pe3yJibTaTa W3y4eHUs OCHOB CTPOEHUS MaTepUu
1 QyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUN OOBSACHATH SBICHUS C HCIIOJIB30BAHUEM (PU3UYECKUX 3HAHUN U
HAyYHBIX JIOKa3aTEIbCTB;

e (OpMUPOBAHHE TPEICTABICHUNA O PONHM (DM3WKHU JUISI Pa3BUTHS JPYTUX ECTCCTBCHHBIX HAYK,
TEXHUKH M TEXHOJIOTHIA,

PaGouass mporpamma yueOHOW AUCHMIUIUHBI «Du3uKa» MMeeT MEXAUCHUIIMHAPHYIO CBS3b C
obmeobpaszoBarenbHbiMA yaeOHbIMU auciuiuimHamMu OYII1.03 Martematuka, OVIL.07 Xumusa, OVYIIL.08
buonorus, OYIL.11 'eorpadus.

Vuebnas mucuurummHa — «@Du3nuKa» SBISIETCS MPEANISCTBYIOUIUM JUISI M3YUYCHUS CIIETYHOIINX
qucuuiiuH u moayneit: CI'.3 be3zomacHocts xusHepestenbHoctd, OIL03 Temnorexnuka, OILO7
OcHOBBI 2J1eKTpoTeXHUKH U MekTponukn, OI1.02 MarepuanoBenenue.
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2 INIAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOU JUCHUTIIUHbBI
OcBoenue coniepxanust yueOHol nuctuniansbl «Pusnkay odecreynBaeT JOCTHKEHHE 00yJaroIUMUCS CIEAYIOIUX Pe3yJIbTaTOB:

O61mme u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaThbl 00y4eHHS

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

npodeccuoHaNbHOM JesTeNbHOCTH
MPUMEHUTEIIFHO K  Pa3juYHbIM
KOHTEKCTaM

PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHON BHYTPEHHEH MO3HMIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAlWH, MO3UTHBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPaJUIHNOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIecTBa, pacHIMPEHHE >XU3HEHHOTO
OTIBITa U OIBITA AEATEIHHOCTH B NPOIECCE Peau3alii OCHOBHBIX
HalpaBJICHUH BOCIUTATECIBHON IEATEILHOCTH, B TOM YHCIEC B
JacTH:

TPYAOBOI'O BOCIIUTAHUS:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
OesmenbHOCIU, YMeHUe CO8epulams OCO3HAHMbILL 8b100p 6YOyuell
npogheccuu u peanu3o8ul6ams cOOCMEEHHbIE JICUSHEHHbLE NIAHDbL;

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHUS YYEOHOW JUCIUILIIHEL
OTPaXKaIOT:

8.1. OBnanenue YHUBEPCAIbHBIMU
M03HAaBaTEJIbHBIMU JIECTBUAMMU:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

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

MP2. ycmanagiueams CyujecmeeHmbvlll NPU3HAK Ul OCHOBAHUS
07151 CpagHeHus, Kiaccuguxayuu u 0b6o0oujenus,;

MP3. onpedensms yeau OesmenrbHOCMU, 3a0A8AMb NAPAMEMPLL U
Kpumepuu ux 00CMUNCeHUs1,

y4eOHBIMU

MP4.  eviagiams  3aKOHOMEpHOCMU U HPOMUBOpEYUsl 8
PaccmMampusaemoix A6J1eHUAX,
MP5. sHOCumb KOppekmugvl 8 OesmelbHOCMb, OYEHUBAMD
coomgemcmeue  pe3yibmamos — yeisiM,  OYeHUu8ams  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. paszeusamv KpeamueHoe MblUleHUe NpPU  peuleHuu

HCUSHEHHBIX NPODIEM;

0) 6a30BBIC UCCIICIOBATEIILCKHE ACHCTBUS:

MP7. @rademv  HasbiIKamMu  Y4eOHO-UCCIe008AMENLCKOU U
NPOEeKMHOL 0esiMeNbHOCMU, HABLIKAMU PA3Peuenust Npooiem;

KapTHHE MHUpPa, O CUCTEMOOOpa3ytoiei poiu GU3NKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHHUKHM U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHE (U3UUECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUA MHKpPOMHpa, MaKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B IPAKTHYECKOU
NESTEIbHOCTH YeJlIOBEKa M JalbHEWIEM Hay4dHO-
TEXHUYECKOM  DPa3BUTHH, poin buszukun B
dbopmupoBaHUM  Kpyroopa H  (QyHKIHOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUISl PEIICHHs MPaKTUYECKHX
3a/1ay4;

[IPG2. cdopMuUpPOBaHHOCTh YMEHUU paclO3HABATh
¢u3nueckue sBieHus (Ipouecchl) U OOBACHATh UX HA
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOpEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJeHHE Tell, IBUKEHUE 10 OKPYXKHOCTH,
WHEpLHMs, B3aUMOJIEHCTBUE Tel, KojebareabHoe
JBUKEHUE, pe30oHaHc, BOJIHOBOE JIBUKECHMUE;
mud¢ys3us, OpOyHOBCKOE  JBUXKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHE oObema Tell
npu HarpeBaHUU (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIUs, IUIABICHUE,
KpUCTaJIU3alus, KUIEHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJICKYJI ¢ aOCOJIOTHOW TeMIEpaTypou, MOBBIIICHUE
JABJICHMUs raza IpU €ro HarpeBaHUM B 3aKPbITOM
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MPI2. 8bIAGNIAMb NPULUHHO-CIe0CBEHHbIE cea3u u
AKmMyanu3uposams 3a0ayy, 6vl08U2amv 2UNOme3sy ee peuieHus,
HAaxoo0umsv apeymeHmol ons O0oKasamenbcmsd c80UX
ymeepocoeHutl, 3a0a8ams napamempul U Kpumepuu peuenus,
MPI3. ananusuposamv noxyuenHvle 8 Xole peuleHus 3a0ayu
pe3yrbmamsl, KpUmMu4ecku OYeHUusamsv Ux OO0CHOBEPHOCHYb,
NPOSHO3UPOBAMNb UMEHEHUE 8 HOBbIX YCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUS 6 NO3HABAMENbHYIO U
NPAKMUYECKYIO 00IACMU HCUZHEOESMENbHOCU,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MPI19. eviosucams Hogble uoeu,
nOOX00bl U peuenus,

MP20. cmasumv  npobremvl U
AbMEPHAMUBHBLE PEUUEHUL,

npedﬂazamb opucuHalbHble

3adauu,  Oonyckaroujue

cocyzie, CBA3b MEXK]y IapaMeTpaMu COCTOSHUS Ta3a B
n30IIpoLeccax; AIEKTpU3alUs Tell, B3aUMOJEHUCTBHE
3aps0B, HarpeBaHuWe TMPOBOJHHMKA C  TOKOM,
B3aUMOJICHICTBME  MAarHuTOB,  3JEKTPOMArHUTHAs
UHAYKIHS, IeWCTBUE MAarHUTHOTO TOJISl HA TPOBOJIHUK
C TOKOM M JBWXKYIIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTepdepeHysa, aUdpakus U TOJISpHU3aIUs CBETa,

JWCTIepCUsi  CBeTa;  (POTOIIEKTPUUECKUN  dPPeKT,
CBETOBOE JABJICHHWE, BO3HHMKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aroMa  BOAOPOJA,  €CTECTBEHHass U

UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;

[IPGS. ymeHue yuuTHIBaTH TIpaHULBl TPUMEHEHUs
U3yYCHHbIX (U3MYECKUX MoJeNell: MarepuanbHas
TOUYKa, WHEpIHAJIbHAs CHUCTEMa OTCueTa, WJealbHbIN
ra3; MOJEIHM CTPOEHUs Ia3oB, KUIAKOCTEH M TBEPIBIX
T€J, TOYEYHBIM DIEKTPUYECKMM 3apsp, sSAepHas
MO/IENb aTOMa, HYKJIOHHAsl MOJIeSIb aTOMHOTO si/ipa Ipu
peleHny (GU3NYECKUX 3a/1a4;

[TPy3. cdhopMupoBaHHOCTH  YMEHHS  pa3auyvarh
YCJIOBUS MPUMEHMMOCTH Mojeed (U3NYECKUX Tell U
MPOIIECCOB  (SIBJICHUI):  WHEpIMAIbHAs  CHCTEMa
OTCYETa, MaTepHalbHas TOYKA, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOO/IHOE TajfieHue, abCOMIOTHO yIpyras
neopmarusi, aOCONIOTHO YHOpyroe M abCONIIOTHO
HEYyNpyroe CTOJKHOBEHUS, MOJeNel rasa, >KUJIKOCTH U
TBEPAOT0 (KPUCTAIUIMYECKOT0) TeJa, UISAIBHOIO rasa,
TOUEYHBIN 3apsijl, OJHOPOJHOE AJIEKTPUYECKOE II0JIE,

OJHOPOJHOE  MAarHUTHOE II0JI€, TapMOHUYECKHUE
KoJeOaHMs, MaTeMaTH4YECKUH MAasSTHUK, HJealbHBIA
NPYXKUHHBIA  MAasTHUK, TapMOHHUYECKUE  BOJHBI,

WJealbHBIN KoJIeOATENbHBIM KOHTYpP, TOHKas JIMH3A,
MOJIEJIE aTOMa, aTOMHOTO $IIpa U KBAHTOBOW MOJEJIN
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CBeTa;

[IPy4. chopMHpPOBAaHHOCTH  YMEHHUS  OOBACHSITH
OCOOCHHOCTH TPOTEKaHUs (PUINYECKUX  SBICHUIL:
MEXaHUYeCKOe JBM)KEHUE, TEIIOBOE IBUKEHHUE YaCTHI
BEIIECTBAa, TEIUIOBOE paBHOBECHUE, OpPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHUE U
KOHJCHCAllUsA, IUIaBJIEHHE W  KpUCTAJIM3aIus,
HaIIPaBJIEHHOCTh TEIUIONEpPEAauu, JIEKTpU3aLUU Tell,
SKBHUIOTEHIIMATIBHOCTH  MOBEPXHOCTU  3apsSKEHHOTO
IPOBO/IHMKA, AIIEKTPOMArHUTHON WHIYKIIAH,
CaMOUHYKIIHH, 3aBHCHUMOCTH COIMPOTUBIICHUS
HOJIyTIPOBOJHUKOB "p-" 1 "n-TUMOB" OT TeMIeparypsl,
pe3oHaHca, HHTepPEpeHLUH BOJH, AUQPPAKINH,
JMCTIEPCHUY, TIOJHOTO  BHYTPEHHErO  OTpaKeHUs,
dhoTodddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHaym3a W paboTel Jasepa, "ambda-" u "Oera-"
pacmajsl sjiep, raMmMa-u3iydyeHue saep;

[1Py9. chopMupoBaHHOCTh YMEHHUS pelllaTh pacyeTHbIE
33a4yd  C SABHO 33JaHHON H HEIBHO 3aJaHHOU
¢u3nyeckoil MOAENbIO: Ha OCHOBAaHMM  aHAIN3a
YCJIOBHSI BRIOMPATh (PU3UUECKUE MOJIEITH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJlaud, MPUMEHATh (POPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIAaThl (U3NYECKUX TEOPHM
OpU  HUCMHOJb30BAaHUM  MaT€MaTUYeCKMX  METOJIOB
peleHus 3a1a4, MPOBOJWTH PacdeThl HA OCHOBAaHUHU
UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U
KOPPEKTHPOBATh  METOJBl  PEHmICHHs C  Y4ETOM
MOJyYEHHBIX PE3YyJbTAaTOB; pellaTh KaueCTBEHHBIE
3amauu, TpeOyronme MpUMEHEHHs 3HaHUH M3 Pa3HbBIX
pa3fenoB IIKOJIBHOTO Kypca (U3MKH, a Takke
WHTETpAallMd  3HAaHUH W3 JPYTUX  TPEIMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA: BBICTpaUBaTh
JIOTUYECKYIO IIETIOYKY PACCYKICHUH C OMOpod Ha
M3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nyeckue
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SIBJICHUA,

OK 02 Hcnosnp3oBare | JIMYHOCTHEIC  pesymbTaTel  OCBOGHWsA —ydeOHoW jmcrmmmmisl | [IPG9. copMUpOBaHHOCTH COOCTBEHHOM MO3MIIMU T10
COBDEMEHHBIC CPELCTBA IOWCKa, | OTPAKAIOT  TOTOBHOCTL M CHOCOGHOCTH  OOyqaIOmnXed | o ryomeHnio K busngeckoi uHbOpMaInH,
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3ULIMEH o o
aHanu3a u HAHTEPIIPETALUN . N IOJIy4aeéMOM W3  Pa3HbIX HCTOYHUKOB, YMEHUU
JIMIHOCTH, CHUCTCMOU INCHHOCTHBIX OPUCHTAIlUM, TO3UTUBHBIX
nHpopManuu 1 HHOOPMAITMOHHBIC BHYTPEHHUX YOCHK/ICHWH, COOTBETCTBYIOWMX TpaauimonHemM | MCTIONB30BATh M(poBbIE TEXHOJIOTHH IS TIOMCKa,
TEXHOJOTUHU  JUIA  BBINOJHCHHUSA | LIEHHOCTAM POCCHHCKOro OOLIEeCTBa, pacIIUpeHue Xu3HeHHoro | CTPYKTYPHUPOBAHMS, MHTECPIIPETAIIMN U MPECACTABICHUA
3aaa4 HpO(l)CCCHOHaHBHOfI OIIbITA U OIbITa ACATCIBHOCTU B IMPOLECCC peain3dalilud OCHOBHBIX yLIC6HOI‘/'I u HaquO'HOHYHHpHOﬁ PIH(bOpMaHI/II/I;
NEATEILHOCTH HANpaB/ICHUM  BOCHHUTATCIBHOM ACATCIRHOCTH, B TOM HHCIC B | naspyTie YMEHUN KPUTHYCCKOTO aHAIM3a MOJy4aeMOit
qacTu:
uHdopmanuu;
[IEHHOCTH HAYYHOTO TTO3HAHWS: IIPG6
JIP32. ciopmuposannocms Muposozpenus, . BIQJAEHHE OCHOBHBIMH METOJAMU HAYyYHOTO
coomeememeyiowezo  cogpementomy yposuio  pazeumus | NO3HAHUA, HCIONL3YEMBIMU - B bu3MKe: TPOBOIUTH
Hayku u  obuecmeennoli npakmuku, ocHoéannozo na | IPSMBIC M KOCBCHHBIC H3MEPCHHS  (DH3MYCCKUX
ouanoee Kyibmyp, Cnocoocmeylouje2o 0CO3HaHulo céoe2o | BEIIMYHH, BBIOMpPas ONTHMAJbHBIA CIIOCO0 M3MEPEHHUS
Mecma 8 NOJUKYIbIYPHOM Mupe; u HACTIONB3YSI W3BECTHBIC METOIBI OLICHKHU
JIP34. ocosnanue yewnocmu HAy4HOU OesmenbHOCMuU, | TIOTPEIIHOCTeH U3MEpPEeHUl, MPOBOAUTH UCCIEIOBAaHUE
COMOBHOCMb ocywecmeime NpOEeKmuyio U | 3aBUCHMOCTEHN du3naecKux BEINYMH c
UCCre006amenvCKylo  0esimenbHoCmb  UHOUSUOYANbHO U 6 | yemoIb30BAHUEM MPAMBIX M3MEPEHUH, OOBICHATH
b
cpynne, . MOJIyYEHHBIE PE3YJILTAThl, HCIOIB3Ys (DU3HUECCKHE
MeTaHpeZ{MeTHLIC pe3yabTaTbl OCBOCHUSA y‘{€6HOI/I JUCHHUITIINHBI
oTpaNaIOT: TEOpUM, 3aKOHBl M TOHATHUA, U [JE€JIaThb BBIBOJBI;
8.1. OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU cobmonaTh  mpaBhia  OE30NMACHOrO  TpyAa TP
1103HABATEIbHBIMU JEiCTBUAMU: NPOBEJCHUH HCCIEIOBaHUH B paMKax Yy4eOHOro
B) pabora ¢ uadopmMarmeii: JKCIIEpUMEHTA u y4e0HO-MCCIIeI0BATEIBCKOM
MP21. erademv Hagvikamu  nonyuenus  uHgopmayuu u3 | J€ATSIbHOCTU c HMCITIOJIB30BAaHUEM L[I/I(l)pOBBIX
UCMOYHUKOB pA3HbIX MUNO0E8, CAMOCMOAMENbHO OCYUWecmseisimsb I/I3MepI/ITeHI)HI)IX yCTpOﬁCTB u Ha6opaTopH0r0
NOUCK, aHaius, cucmemamuzayuro u uHmepnpemayuro 060py,ZLOBaHI/I$I; C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBHeHI/Iﬁ 0
UHGOpMaYUU PAZTULHBIX U008 U YOPM NPeOCABNIeHUs,
MP23.  oyenueamv Odocmoseprocms, MP24. ucnonvzosame MeTOH?X IIOJIy9CHUSA  HAy4YHBIX  aCTPOHOMHYECKHUX
cpeocmea uHpOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX mexnonozull ¢ | SHAHMM]
peuwtenHuy KOZHUMUBHBIX, KOMMYHUKAMUBHBIX U OPSAHU3AYUOHHBIX HPyl 1. oBmageHme Pa3INYHBIMUA crocodamMu pa60TI>I C
3a0au ¢ cobaodenuem mpebOBAHUL IPSOHOMUKY, MEXHUKU uHpopMmarnueii ¢usnueckoro coJlepKaHuUs c
6e3onacuocmu, cUu2cuensvl, pecypcoc6ep~e:)fceuuﬂ, npaeoevlx U HCIOABb30BAHUEM COBpeMeHHBIX I/IH(l)OpMaHI/IOHHBIX
IaMmu4ecCKux Hopm, Hopm uH¢0pM€ll4u0HHOM 6e30nac%t0cmu; o o
TEXHOJIOTUM, PA3BUTHE YMEHUN KPUTHYECKOTO aHAJIN3a
Y OIIEHKH JTOCTOBEPHOCTH TMOJIydaeMor WH(popMaInm;
OK 03 [InanupoBaTh U | JImdHOCTHEIC  pe3ysbTaTel OCBOCHHsA —yueOHOH amcuummuusl | [IPG7. chopMHUPOBAaHHOCTH YMEHUS peIlaTh PACUCTHBIC
peaan30BHIBATH COOCTBEHHOE | OTPKAIOT  TOTOBHOCTH M CNOCOOHOCTH  OOYHAIOWWIXCS | 3anauy ¢ gBHO 3aJaHHOM (buU3NIEeCKOil MOJIENbIO,
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po¢eCCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE, IPEINPUHUMATEILCKYIO

JEATEIBHOCTD B
npogeccuOHaTBLHON cepe,
UCIIOJIb30BATh 3HAHUS o
IIpaBOBOM " ¢buHaHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX

JKN3HCHHBIX CUTYyallUAgX

PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3ULIUEH
JWYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITa M OIBITA AEATEIHHOCTH B NPOIECCE Pealn3alui OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHOW IEATEIHPHOCTH, B TOM YHCIE B
YaCTH:

JIYXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

JIPI2. cpopmuposannocme HPABCMBEHHO20 CO3HAHUA,
IMUYECKO20 NOBEOCHUSL,
JIP13. cnocobHocmv oyenHugamyv cumyayuro U NPUHUMAMb

OCO3HaHMble — peuieHus,  OPUEHMUPYACL  Ha
Hpascmeenuvle HOpMbl U YEHHOCIU,

JIP14. ocosnanue nuyHo20 6K1AOA 8 NOCHpOEHUue YCMOUudugo2o
b6yodywezo;

TPYZOBOT'O BOCIIUTAHUA:

JIP26. 2omosHocmb u  CnHOCOOHOCMb K 006pazosanuio  u
Camoodpazo8anuIo Ha NPOMANCEHUU 6Cell HCUSHIUL,
MeranpeaMeTHble pe3yibTaThl OCBOCHUSI Y4EOHOW IUCHMILIMHBI
OTpaxaroT:

8.1. OBnanenue YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:
MPI11. cmasumv u Gopmyruposams cobcmeeHHvle 3a0a4u 6
006paz08amenbHOl 0esTMeNbHOCIU U JCUSHEHHBIX CUTYAYUAX,

MOpAlbHO-

y4eOHBIMU

8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYJISITUBHBIMU
JICUCTBUSMMU:

a) caMOOpraHU3aIHs:

MP38.  camocmosamenvHo  oCywecmensimb — NO3HABAMENLHYIO
oesimeibHOCmb, BbIAGIAMD npobemul, cmasumo u
Gopmynuposams  cobcmeeHnble 3a0ayu 8 00pPA308aMENbHOU

0esimenbHOCU U JHCUSHEHHBIX CUMYAYUSIX,

MP39. camocmosmenbHO cOCmagiams NiaH peuieHus npoodemsl ¢
VUemoM UMEWUXCS Pecypcos, COOCMBEHHBIX BO3MONICHOCMEN U
npeonoumenui,

MP44. cnocobcmsosams hopmuposanuio u nposeieHU0 WUpoKol
apyouyuy 8 pAasHelX O0OAACMAX 3HAHUU, NOCMOSHHO NOBLIUAMD
€801l 00pazo8amenvHulll U KYIbmypPHbIll YPOBEHb,

0) cCaMOKOHTPOJIE:

MP46. erademv HAGbIKAMU NO3HABAMENbHOU peqreKcuu Kak

UCTIONB3Ys (U3MYecKre 3aKOHbl M MPHUHLMIIBI, Ha
OCHOBE  AaHajJIM3a YCJIOBMsS  3aJaud  BbIOMpaTh
(Gu3nueckyr0o  MoJenb,  BBIACTATH  (PU3NYECKUE
BeIMYUHBI W (HOpMynbl, HEOOXOAMMBIE IS ee
peuieHusi, MOpPOBOAUTh  pacdyeTsl M OLEHUBATh
peambHOCTh  MOJIYYEHHOTO 3HAueHHs  (U3NYECKOH
BEJIMYUHBI, pemath KAueCTBEHHbBIE 3a/1auy,
BBICTpauBasi JOIMYECKH HENPOTUBOPEUUBYIO IIEMOUYKY
pacCyXKJIE€HUW C ONOpOM Ha HU3YYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SBIICHHS,

[1PG4. BnameHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHHS] MEXaHUYECKOM

OHCPIrvuH, 3aKOH COXpPAaHCHHUA HMIIYJIbCa, MPHUHIWIT
Cynepro3snuun CHII, IIPHUHIMUIT PAaBHOIIPABHOCTHU
HWHCPUHAJIBbHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETUYECKYIO TEOPUIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, NEpPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUsl AIEKTPUYECKOro 3apsiaa, 3akoH KyroHa,
3akoH Oma 11 ydacTka 1enw, 3akoH Oma i OoJIHON
AJIEKTPUYECKOM 1enu, 3aKkoH Jkoyns - JIeHna, 3akoH
JJIEKTPOMAarHUTHOM MHIYKIUHM, 3aKOH COXPaHEHUs
SHEPruM, 3aKOH MNPSMOJIIMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMJICHUS
CBETa; 3aKOH COXPAHEHUS YHEPIHH, 3aKOH COXpPAaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHUs IEKTPUUYECKOTO 3aps/a,
3aKOH COXpaHEHMsI MacCOBOIO YHCIA, TIOCTYJaThl
bopa, 3akoH paaMOaKTHBHOIO paclnaja); YBEPEHHOE
WCIIOJIb30BAHHME 3aKOHOB M 3aKOHOMEpPHOCTEH mpu
aHann3e PU3NYECKUX SBJICHUN U MPOIECCOB;

[IPy2. copMuUpPOBaHHOCTb CHUCTEMBI 3HAaHUH O
(¢u3NYeCKUX 3aKOHOMEpPHOCTSX, 3aKOHAaX, TEOpUsX,
JEUCTBYIOIMX HAa YPOBHSAX MUKPOMHUPA, MAaKpOMHpaA U
Meramupa, MpeICTaBICHHH O BCeOOIIeM XapakTepe

623




OCO3HAHUA COBEPUIAEMBIX OCUICMEUL U MbICIUMENTbHBIX NPOYECCO8,
Ux pe3ynbmamos u OCHO8AHUL,

MP47. ucnonvszosame npuemsl pegprexcuu Ol OYeHKU CUmyayuu,
8b100pa 6epHOO peuleHus;

MP4S8. ymemv oyenHusamv pucku u c60E8PeMeHHO NPUHUMAMD
pewenus no UX CHUINCEHUIO;

(Gu3NYeCKUX 3aKOHOB; MPEACTaBICHUH O CTPYKType
MOCTPOEHHsT (U3NYECKOH TEOpHH, 4YTO TIO3BOJUT
OCO3HaThb pOJIb  (PYHJAMEHTAJIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IIPEJICTABICHUSIX O
OpUpoZe, MOHATh TI'PAaHUIBI NPUMEHUMOCTH TEOpHil,
BO3MOXXHOCTM WX IPHUMEHEHUs M  OINHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJIEHUH U IIPOLIECCOB;

[IPy5. copMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJIACCHUYECKOH MEXaHMKH, MOJICKYJISPHOM
GU3MKH W TEPMOJMHAMUKH, DIEKTPOAWHAMHKH,
KBaHTOBOM (M3MKM JUId aHaluM3a M OOBACHEHUs
SIBJIGHUH MHUKpPOMHpa, MaKpoMHpa M Meramupa,

pasnuyaTh yCIOBUS (rpaHuILBI, 00JacTh)
NPUMEHUMOCTH  (U3NYCCKUX 3aKOHOB, TIOHUMATh
BCCOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB

(3aKOH COXpaHEHMs] MEXAHWYECKOM HHEpPruM, 3aKOH
COXPAaHEHHUs UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHUS,
MEpBBI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHHUS DHEPIHH)
Y OTPaHMUYEHHOCTH HUCIIOJI30BAHMS YACTHBIX 3aKOHOB;
AHAIM3UPOBATh (U3NYECKUE TIPOIECCHI, HCIONb3Ys
OCHOBHBIE IIOJIOKEHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(opMysIbl KHHEMAaTUKU PaBHOYCKOPEHHOTO JBMIKEHHUS,

npeobpazoBanuss  lamunmes  igs CKOpOCTH U
nepeMenieHusi, Tpu 3akoHa HploTOHA, NOPUHIUI
OTHOCHUTENBHOCTH [ 'anmuiesi, 3akKOH  BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPaHEHUS HMIYJIbca U
MEXaHWYECKOW DJHEPruu, CBs3b pabOTHl CHJIBI C
W3MEHEHWEM  MEXAHMYECKOW  JHEpruu,  YCIOBHS
paBHOBECHsI  TBEpPIOr0  Tela; CBSI3b  JABJICHUS

HJICAIBHOIO Ta3a CO CPEAHEN KMHETUYECKOW dHEprueu
TEIJIOBOT'O JIBM)KEHMSI U KOHLIEHTpauen ero MoJeKyl,
CBSI3b  TEMIIEpaTypbl  BEIIECTBA CO  CpEIHEH
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KUHETUYECKOW dHEpruel ero 4acTHIl, CBSI3b JIaBJICHUS
UJCAIBHOTO Ta3a ¢ KOHUEHTpalued MOJIEKYl U €ro
TeMmrepaTypoi, ypaBHeHue MeHnueneeBa-Kianeiipona,
MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHHS
SHEPruu B TEIUIOBBIX IPOLIECCaX; 3aKOH COXpPaHEHUs

JNEKTPUYECKOTO 3apsza, 3aKOH Kyiona,
NOTCHIUAIbHOCTb 3JIEKTPOCTATHYECKOTO oI,
NPUHLHUII  CYNEPHO3ULUU  DJIEKTPUYECKUX  IIOJIEH,

3akoHa Kynona; 3akonbl Oma U1 yyacTKa LeTH U s
3aMKHYTOM DJJIEKTPHUYECKOW Ienu, 3akoH Jlxoyis-
Jlenua, 3aK0H 2JIEKTPOMarHUTHOM MHAYKLNU, IPaBUIIO
Jlenna, IIOCTYJIAThI CHEeLIMATIbHOU Teopuun
OTHOCHUTEIIBHOCTH OHHIITENHA, yYpaBHEHHUE
OnHmreitna s ¢porodddexra, mepBeIi U BTOPOU
nocryynarel  bopa, DOpUHIMII  HEONpEeneIeHHOCTU
['eitzenOepra, 3akoH COXpaHEHHUS 3apsiga, MacCOBOTO
Yyyclla ¥ DHEPTHMHM B SJEPHBIX PEAKUUAX, 3aKOH
PaaMOAaKTUBHOIO pacIaja;

[IPy6. copmMupoBaHHOCTH yMEHHUH MPUMEHATH
OCHOBOIOJIArarolMe  aCTPOHOMUYECKHE  IOHATHS,
TEOPUHM W 3aKOHBl Ui aHaldu3a U OOBACHEHUs
(u3NYECKUX MPOLECCOB MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEKTaJIaKTUYECKOH CpeJe;
JIBIDKEHUSI HEOECHBIX TeJd, OHBOJIOLMM 3Be3]l H
Bcenennoii;

[IPy7. cdopMHpPOBaHHOCTh YMEHMH HCCIEI0BATh U
aHAJIM3UPOBATh pa3HOOOpa3Hble (hH3HUECKUE SBICHUS
U CBOMCTBa OOBEKTOB, NMPOBOAUTH CAMOCTOSITEIbHBIE
HCCIIEIOBaHUSI B  pealbHBbIX U JabOpaTOPHBIX
YCIOBUSX, YNTaTh M AHAJIU3UPOBATH XapAKTEPUCTUKU
MpuOOPOB M YCTPOMCTB, OOBACHATH MNPHUHIMIBI HUX
paboThI;

OK

04

D dekTuBHO

MeTaHpeﬂMeTHLIC pe3yJbTaTbl OCBOCHUS yqe6H0171 JAUCHUITIIINHBI

[TP610. oBnageHne yMEHUSIMH pabOTaTh B TPYIIE C
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BSaHMOHeﬁCTBOBaTB u pa6OTaTB B
KOJIJICKTHUBC 1 KOMaHAC

OTpaxaroT:

8.2. OpnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) cOBMeCTHAas ICIATEIBHOCTD:

MP31. nonumams u UCnonb308amv NpeuMywecmed KOMaHOHoOU U
UHOUBUOYAILHOU pabombl,

MP32. gvibupams memamuxy u Memoovl COBMeCMHbIX 0eUCmaUll ¢
yuemom oOWUX UHMEPeco8 U B03MONCHOCEL KaHX0020 HleHd
KOJLIeKMU8d,

MP33. NPUHUMAND yemu  COBMECMHOU oesamenbHoCcmu,
OpeaHU308b16aMb U KOOPOUHUPOBAMb  Oelicmeusi Nno  ee
00CTUIICEHUIO. COCMABNAMb NIAH Oellcmeull, pacnpeoeisims poau
C yYemom MHeHUU YYACMHUKO8 00CcyxHcoamsv pe3ynbmamal
cosmecmuoll pabomoi,

MP34. oyenusamv Kauecmeo c60e€20 6KIAOA U KAANCO020
VUACMHUKA KOMAHObL 6 00WUll pe3yibmam no paspabomanublm
Kpumepusam,

MP37. ocywecmanams nozumusHoe cmpamezuieckoe noseoeHue 8
DPA3IUYHBIX CUMYAYUSX, NPOABIANMb MEOPYECBO U 8000padiceHle,
ObIMb UHUYUAMUBHBIM,

8.3. OBnaseHne  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JECUCTBUSIMHU:

T) IpUHATHE Ce0s M APYTHX JIOACH:

MP54. npunumame cebs, NOHUMAS CBOU HEOOCNAMKU U
00CMOoUHCmMea,

MP55. npunumams momuewl u apymenmuvl Opyeux aodei npu
aHanuse pe3ynomamos 0essmenrbHOCu,

MP56. npusnasamv ceoe npaso u npago Opyeux arooel Ha
OuWUOKU,

BBIIIOJITHCHUEM  Pa3jM4YHBIX  COLMAJIBHBIX  POJIEH,
IUIAaHUPOBaTh ~ pabdoOTy  TIpYHIBl,  palMOHAIbHO
pacupenenarb  AEATEIbHOCTb B HECTaHAAPTHBIX

CUTyalusiaX, aICKBATHO OLCHUMBATH BKJIAJ KaKAOTO U3
YYaCTHUKOB TPYIIBI B PEUICHHE pPaccMaTpUBacMOn
poOIIEMBI;

OK 05 OcymecTBiasiTe YCTHYIO U
MUCbMEHHYI0O KOMMYHHUKAIIUIO Ha
rOCY/1IapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yuerom
0COOEHHOCTEH  COIMAIBHOTO |
KYJbTYPHOT'O KOHTEKCTa

JImgHOCTHBIE pE3yJdbTAaTHl OCBOCHUS YUEOHON AHMCIIUTUTMHBI
OTPaXalOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommXcs
PYKOBOJICTBOBAaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUINX TPAIUIHOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, pacUIMpeHHe >KH3HEHHOTO
OIBITA U OMBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIBHOM [JESATEIbHOCTH, B TOM 4YHCIE B
9JaCcTH:

3CTETUYECKOrO BOCIIUTAHUS:

JIP16. scmemuueckoe OmMHOWEHUE K MUpY, BKNIOYAS ICMEMUKY

[1Pyl12. OBJIaJICHUE OpraHu3aIMOHHBIMU u
M03HABATEIbHBIMU  YMEHHUSIMH  CaMOCTOSITEIHbHOTO
npuoOpeTeHus  HOBBIX  3HaHMH B Tpolecce
BBITIOJTHEHUS MPOEKTHBIX u yuebHo-
UCCIIeIOBAaTENIbCKUX paboT, yMeHHsMH paboTaTh B
Tpynre ¢ BHIIOJHEHUEM PAa3IMYHBIX COIHAJIbHBIX
poJeii, muaHupoBaTh pabOTy TPYMIbI, PaUOHATBHO
pacrpenenartb  JAEATENBHOCTb B HECTaHJAPTHBIX
CUTYyallUsX, aJCKBaTHO OLIEHWBATh BKIIAJ KaXJOT0 U3
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6blma, HAYYHO20 U mexHuveckoeco meopdecmeda, cnopma, mpyda u
06W€CM6€HHle OmHOWEHI/lﬁ,'

MertanpenMeTHbIe PE3yIbTaThl OCBOCHUS YYEOHOW JHCITUILINHEI
OTPaXKaIoT:

8.2. OBnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
NCUCTBUSIMU:

a) oOIeHue:

MP26. ocywecmenams KOMMYHUKAYUU 80 8CeX chepax HCUSHU,
MP28.  enrademv  pasiuyHubiMu  cnocobamu — obweHus  u
83aUMOOeUCMEUsL

MP29. apeymenmupogaHno 6ecmu Ouanoe, ymemv CMASYAMD
KOHAUKMHbIE CUMYAyUuU;

MP30. paseepHymo u 102UdHO U31A2aMb CE0I0 MOYKY 3PEHUs C
UCHONIb30BAHUEM A3bIKOBbIX CPEOCME;

YYaCTHUKOB TPYIIBI B pEUICHHE pPaccMaTpUBacMOn
poOIIEMBI;

OK 06 IIposiBnsTh rpakIaHCKO-

MaTPUOTHUECKYIO MO3ULIHIO,
JI€MOHCTPHPOBATh 0CO3HaHHOE
MIOBE/IEHUE Ha OCHOBE
TpaIULIMOHHBIX POCCUICKHX

JTyXOBHO-HPABCTBEHHBIX
LIECHHOCTEMN, B TOM YHCIIE C YUYETOM

rapMoHHu3alnunu

MCXHAIIMOHAJIbHBIX n
MCKPCIIUTUO3HBIX OTHOHICHI/II\/'I,
MMPUMCHATH CTaHAApThI

AHTUKOPPYILIMOHHOTO MTOBEICHUS

JIMyHOCTHBIC PE3yJbTaThl OCBOCHHUS yYCOHOW JUCIHILIHHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJCTBOBAaThCSl C(HOPMHUPOBAHHON BHYTPEHHEH IMO3ULIUEH
JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUCHTAIUH, MMO3UTUBHBIX
BHYTPCHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPaIUIIHOHHBIM
[EHHOCTSM POCCHICKOTO 00IIecTBa, PACIIMPEHUE >KHU3HCHHOTO
OTIBITA W OIBITA JIESTSIHFHOCTH B IPOLECCE PEATH3alNd OCHOBHBIX
HaNpaBJICHUH BOCHUTATEIILHOW NESATEIBHOCTH, B TOM YHCJIE B
4acTH:

TPaXIAaHCKOIO BOCIIUTAHUA:

JIP1. chopmuposannocmo 2paricoanckol nosuyuu 00yuaoue2ocs

KaK aKmueHo2o U  OMBEMCMEEHHO20 UJeHd  POCCULCKO20
obwecmsa;

JIP3. npuHsamue MPAOUYUOHHBIX HAYUOHANLHBIX,
obujeuenoseyeckux — 2yMAHUCMU4eckux U  OeMOKPAMUYEeCKUX
yeHHocmell,

JIP5. comogHoCcmb  Gecmu  COBMECMHYIO — OesimeNbHOCMb 6
UHmMepecax — epajdcOaHCKo2o — 0bwecmeda, — YYacmeosamsv 8

camoynpasieHuu 6  0bueodpPA308aMENILHOU
0eMmCKO-10HOWECKUX OP2aAHUZAYUSX]

opeaHuzayuu U

JIP6. yMmenue 83aUMOO0eUCMB08aMb c COYUATLHBIMU
UHCMUMYmMamMu 8  COOMEemcmeuu ¢ Ux  QYHKyuamMu u
Ha3HaveHuem,
JIP7.  eomosHocmb K 2YMAHUMAPHOU U BOJAOHMEPCKOU
oeamenvHoCmu;

MNaTpUOTUYICCKOI'0 BOCTIMTAHUA:

[TP63. BnageHne OCHOBOMOJATAIOIUMHU (PU3UUESCKIUMHU
MOHATHSMHA W  BEJIMYMHAMH, XaAPAKTEPU3YIOUIUMHU
(bu3mvecKre MpoIecchl (CBA3aHHBIMA C MEXaHUYECKUM
IBIDKCHHEM, B3aHMMOJICHCTBHEM TEJI, MEXaHUYCCKHUMH
KOJIEOAHUSIMU W BOJHAMH;, aTOMHO-MOJEKYISPHBIM
CTPOEHUEM  BEIIECTBA, TEIUIOBBIMH  IPOLECCAMMU;
JJIEKTPUYECKUM H MarHUTHBIM TOJISIMH,
BJIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KOJIEOAHHSIMH U BOJHAMH; ONTHYECKUMU SBICHUSIMHU;
KBAHTOBBIMU  SIBJICHHSIMHA, CTPOEHHEM aToMa H
aTOMHOTO  sJIpa, PaJUOAKTHUBHOCTHIO);  BIaJICHUE
OCHOBOMOJIar afOIIUMH ACTPOHOMHUYECKUMU
TNIOHSATUSIMH, MMO3BOJISIOIIUMHU XapakTepu30BaTh
MPOLECCHl, MPOUCXOIAIINE HAa 3BE37aX, B 3BE3HBIX
CHUCTEMAaX, B MEXraJlaKTHYECKOW CpEAE; [BUKEHUE
HEOECHBIX TeJI, DBOIIONMIO 3Be3/ U BeelleHHOI;

[TPyl. chhopMupOBaHHOCTH TOHUMAHUS POIH (PU3UKHU B
SKOHOMHUYECKOM, TEXHOJIOTHMYECKOM, COIMAJbHON U
ITHUYECKON cdepax AeaTeIbHOCTH 4YeNOBEeKa; PO U
MecTa (U3MKM B COBPEMEHHOW Hay4YHOW KapTHHE
MHpA;  POJM  ACTPOHOMHHM B  MPAKTUYECKOU
JEATCIIbHOCTU YEJIOBEKAa M JaJbHEWIIEM Hay4dHO-
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JIPS. cpopmuposanHocmo POcCCUutickoll 2PadicOancKoll
UOEHMUYHOCU, NAMPUOMUIMA, VEANCEHUsL K C80eMYy Hapooy,
yyecmea omeemcemeenHocmu neped Poounoil, copoocmu 3a ceoil

TEXHHYECKOM Pa3BUTHUH;
[MPy13. chopmMupoBaHHOCTb MOTHBALMU K Oymymien

. . npogecCUuOHATBHOM JeSITeITbHOCTH o

Kpatl, ceoto Poouwny, 60l A3bIK U Kyibmypy, npouinoe u

Hacmosuee MHO2OHAYUOHANLHO20 Hapoda Poccuu; CIHCLHATBHOCTSM (H3HKO-TCXHIHYCCKOrO IPOQUIIS;

JIPY. UEHHOCmMHOoe ONnHouleHue K eocy()apcmeeHHblM cumeonam,

UCOpUYECKOMY U NPUPOOHOMY  HACNeOUro,  NAMAMHUKAM,

mpaduyusm Hapooog Poccuu, docmuoicenusm Poccuu 6 nayke,

ucKyccmee, cnopme, mexHou02usx u mpyoe.
OK 07 CopeiicTBOBaTh | JIMYHOCTHBIC —pesynbTaThl  OCBOCHMs yueOHoW aucumiumisl | [TP6S.  cHOpMHPOBAHHOCTH ~ YMEHHSI — MPHUMEHSTH
COXPAHCHHIO OKPYIKAIOLEH cpebl, | OTPAKAIOT  TOTOBHOCTE M CHOCOOHOCTL  OOYHAlOMWXCA | yonyyenpple 3HAHMS JUISL  OOBSCHEGHHS  YCIIOBHI

pecypcocOepereHuIo, MPUMEHSITh
3HaHUST 00 W3MEHEHWHW KJIMMarTa,

MIPUHITATIBI OCPEIKITUBOTO
MIPOU3BOJICTBA, 3¢ heKTUBHO
JEWCTBOBATh B YPE3BBIUAMHBIX
CUTYaIHSIX

PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIMEH
JIMYHOCTH, CHUCTEMOIl ILIEHHOCTHBIX OpHUEHTALUil, MO3UTUBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEecTBa, pacHIMpEHHE >XU3HEHHOTO
OTIBITa M OIBITA AEATEIHHOCTH B NPOIECCE Peau3alii OCHOBHBIX
HaNpaBJICHUH BOCIHUTATEIBHON IEATEIBHOCTH, B TOM YHCIE B
YaCTH:

SKOJIOTHYECKOIO BOCITUTAHUA:

JIP27. cghopmuposannocms 9K0I0SUYECKOU KYIbMYPbl, NOHUMAHUE
GIUAHUA  COYUANLHO-DKOHOMUHECKUX NPOYECCO8 HA COCMOSHUE
NPUPOOHOU U  COYUANbHOU Cpedbl, 0CO3HaHUue 2n0bOAaIbHO2O
Xapakmepa K0N02UYeCKUx npooaem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeuil 8
OKpyJcalowell cpede HA OCHO8e 3HAMUA Yeael YCMOUYUBo20
PAa3eumus uenogeuecmsd

JIP31. pacwupenue onvima OesmeibHOCMU  9KOJI02UYECKOU
HANPAGIEHHOCMU,

MeranpenMeTHble pe3ylIbTaTbl OCBOCHHUs Y4eOHOH AUCLUIIIUHBL
OTpPaXaroT:

8.1. Ognanenune YHHUBEPCATbHBIMHI y4eOHBIMU

M03HaBaTEJIbHBIMU JIECTBUAMMU:
0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:
MPI5. paspabamvieamv nian pewieHusi npoodiemvl C YYemom

AHANU3A  UMEIOWUXCA  MAMEPUAIbHLIX U HeMAMepUaIbHbIX
pecypcos;
MPI16. ocywecmerams yeneHanpasieHHvlil NOUCK NepeHoca

cpeocms U cnoco608 delicmeusi 8 NPOPECCUOHATLHYIO CPedy;
8.2. OmnameHwe yHUBEPCATHHBIMH KOMMYHHUKATHBHBIMH
JNEUCTBUSAMU:

NpoTeKaHus (PU3NYECKUX SBICHUH B MPUPOAE U s
IPUHATUS NPAKTUYECKUX DPEIICHUH B IIOBCEIHEBHOU
KU3HM  Juid  oOecrieyeHMss  O€30MacHOCTH  IPH
oOpamieHnu ¢ OBITOBBIMU PUOOPAaMU M TEXHUYECKIUMU
YCTPOHCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHMS
HOPM DJKOJIOTMUECKOTO IIOBEJIEHUS B OKpYKaolen
cpeAe; TOHUMaHME HEOOXOJUMOCTH HpPUMEHEHHUs
IOCTHOKEHUN bu3uKu u TEXHOJIOTNHU s
panMOHaIBHOIO IPUPOIOIOIB30BAHUS;

[1Py10. chopMupoBaHHOCTh YMEHHUI aHAIU3UPOBAThH U
OLICHUBATh MOCIIEACTBHUS OBITOBO u
MIPOU3BOJICTBEHHOM JeSITEIbHOCTH YyeJloBeKa,
CBSI3aHHOW € (U3UYECKUMH IpOLECCaMH, C MO3UIMN
9KOJIOTMUECKON 0€30IacHOCTH; MPEACTABIEHUH O
palMoOHaIbHOM  IPUPOJONOJIB30BAaHUHM, a  TaKKe
pa3yMHOM HCIOJIb30BaHUU JIOCTMDKEHUH HAyKH U
TEXHOJIOTHH JUISL JAJIbHENIIETO pa3BUTHS
YeJIOBEYeCKOro 0OIIeCTBa;
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0) COBMeCTHAs ICATEIIBHOCTD:
MP35. npednacame HOBble NpOeKmMvl, OYEHUBAMb UOEU C

no3UYuU  HOBU3HLL,  OPUSUHATLHOCMU,  NPAKMUYECKOU
SHaAUUMOCMU;
8.3. OBnasmeHne  yHHBEPCAIBHBIMHA  PETYISTHBHBIMHU
JNEHCTBUSMH:

0) CAaMOKOHTPOJIB!
MP45. 0asams oyenKy HOBbLIM CUMYAYUSM, BHOCUMb KOPPEKMUBHL

8 O0esImeibHOCHb, OYEHUBAMb COOMBEMCMEUe  Pe3yibmanios
yensim,;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeameTHbie pe3yiabTaThl OCBOCHMS ydeOHOW mucumiummnsl | [TPO11. OBJIAJCHUE (chopmupoBaHHOCTH
buznyeckoi KYJIbTYPBI Jts1 | OTPAKAIOT: NPEJICTABICHUI) MpaBUIAMH 3alUCH  (DU3UYECKHX
COXpAaHEHUSA u YKPEIUICHUS 8.1. Osnanenme . YHHBCPCATBHRIMU ydeOHBIMH dbopMynr penbeHO-TOYCUHON CHCTEMbl 00O03HAUYCHUH
M03HABaTEJbHBIMU I€CTBUAMMU: o
3JI0POBbBS B npouecce | N ] JI. bpaiinga (ana  crmenblX M CIaOOBHISAIINX
N ) 6a30BbIC UCCIICIOBATEIBCKUE ICHCTBHSL:
HpO(i)eCCI/IOHaJILHOI/I ACATCIBHOCTH | Arpryg dagame OYeHKY HOBbIM  CUMYayusm, OYEHUBAmby o0ydaroImmxcs);
u  I[oaACpPKaHuA HCO6XOI[I/IMOFO npuo6pemeHanZ onvim;
YPOBHSA ¢usnyeckoit | 8.3.  OmnajeHHe  YHUBEPCAIBHBIMH  PETYIATHBHBIMU
IIOATOTOBJICHHOCTH JICHCTBUSMU:
a) caMOOpraHU3aIIHs:
MP40. 0asame oyenKy HOBbIM CUMYAYUAM,
MP41. pacuupame pamku yuebHO20 npeomema Ha OCHOBe TUYHBIX
npeonoumeHrul;
MP42. Oeramv 0cO3HaHHBLU 6bIO0D, APSYMEHMUPOBAMb €20,
bpams 0MeemcmeeHHOCMb 34 peueHue;,
MP43. oyenusamov npuobpemeHuvlli Onvim;
OK 09 [Tonmp3oBatbest | MeTanpeamerrbie pesyibTaThl 0CBOCHHS ydueOHO#H auctmmmibl | [TPy8. chopMUpOBaHHOCTH MPENCTABICHUI O METOAAX
npoeCCHOHATBHON OTpaxkaroT: MOJYYCHHUST HAyYHBIX AaCTPOHOMHUYECKHMX 3HAHHIA,
,Z[OKYMCHTaI_[I/Ieﬁ Ha 8.1. OBHa}IeHHe o YHHBCpCATLHBIMA y‘-Ie6HBIMI/I BJIaACHUC YMCHHUAMU CaMOCTOATECIIBHO
MO3HABATEIIbHBIMU JICUCTBUSIMU:
roCy/lapCTBEHHOM U WHOCTPAaHHOM 6) 6a30BBIE HCCTIEIOBATENHCKHE ACHCTBIA: ¢bopMynupoBaTh IIeJib  HCCIEAO0BaHUS  (IIPOEKTa),
A3bIKax. MP7. 61a0emv  HaGuIKAMU  Y4eOHO-UCCIe008AMENLCKOU U BBIZIBUT'AThH THIOTE3BI Ha OCHOBC 3HaIEHH
NPOEKMHOIL 0esIMeNbHOCTU, HABLIKAMU PA3Peenus npooiem,; OCHOBOIOJIATAIOMIMX (PU3NIECKMX 3aKOHOMEPHOCTEN U
MPS. cnocobrocms u 20MmoBHOCMb K CAMOCMOSMENbHOMY HOUCKY 3aKOHOB, IIPOBEPATH ux OKCIICPUMCHTAJIbHBIMU

MemMo008 peuieHUsi RPaKmuyeckux 3a0ay, NPUMEHEHUIO PA3TUYHbIX
Memo008 NOZHAHUS,

MP9. osnadenue sudamu OesmenbHOCHU NO NOJIYYEHUIO HOBO2O
3HAHUSA, e20 uHmepnpemayuy, npeodpaz08aHUI0 U NPUMEHEHUIO 8
PA3IUYHBIX  Y4eOHbIX CUMYayusx, 8 mMOM Hucie npu co30aHuu

Cpe€aAcTBaMu; IJIAHUPOBATH WU MNPOBOJUTH CbI/ISI/I‘IeCKI/Ie

OKCIIEPUMEHTHI,  OMHCHIBAaTH W aHATU3UPOBATH
MOJIYyYEHHYIO TpPU  BBINOJIHEHUH  JKCIEPUMEHTA
nH(popMaIuio, ONpPENEATh JIOCTOBEPHOCTh
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yl{e6Hblx U COYUalbHbIX NPOEKMOs,

MPI10. gopmuposanue Hayuno20 muna MmvlulieHUs, 6ladeHue
HAYYHOU MEPMUHONI02UEH, KIOUeBbIMU NOHAMUIMU U MEMOOAMU;

IMOJIYYCHHOI'O pE€3YyJjibTaTa,

630




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O0beM 00pa3oBaTeNIbLHON MPOTpaMMBbl yueOHON 240 38
JICITATUTHHEI
BT. 4.:
OcHOBHOe coiep:KaHue 141 0
TEOPETUYECKOE 00yUCHUE 65 0
NPaKTUYECKUE 3aHATHS o4 0
nabopaTOPHBIE 3aHATHS 22 0
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 81 38
(copep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 35 0

8 0
NPaKTUYCCKUE 3aHATHS
nabopaTOPHBIE 3aHATHS 38 38

18 0
MPOMEKYTOYHAS ATTeCTAIUS
[TpomesxyTouHas arTecTauus ougpepenyuposannbvlil 3auem u K3ameH
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0Bbem, akaj.

4/ B TOM
HanmenoBanme Coaep:xanue yueOHOro Marepuasia u (popmbl ee s Kon IIK,
pa3aesioB u TeM OPraHM3alNHu JesiTeJIbHOCTH 00y4alommnXcs (bopme . OK Ko P, JIP, MP
NPAKTHYeCKOMH
NMOAr0TOBKH,
akajg 4
1 2 3 5 6

Pa3nes 1. ®u3nka 4 MeTOIbI HAYYHOT0 NO3HAHUS 4/0

Tema 1.1. ®usuka u JAupakTuyeckne eIMHUIBI, COIEPKAHUE 4/0

MeTOJbl HAY4YHOI'0 ®usnka - QyHmaMeHTaIbHass Hayka O npupojne. Hayunsiid 2/0 OK 01 | IIP61, Ilpyl, Ipyl3, JIP 25

MO3HAHUSA METOJ TIO3HAaHUS M METOJbl HCCIEAOBaHUS (U3HUUIECKUX JIP2 6, MP11, MP 38, MP 39
SIBJICHUH. ODKCIEPUMEHT U TEOpHUs B MPOIECCe IMO3HAHMS
npupoasl. Halmrogenne U dKCHepuMeHT B (U3HKe.
CriocoObl m3MepeHust (PU3MUeCKUX BEIMYMH (aHAJIOTOBBIC U
nu(ppoBble  U3MEPHUTENbHBIE MPHOOPHI, KOMIBIOTEPHBIC
naTdyukoBble  cucteMbl).  [lorpemHocTd  u3MepeHMi
¢busznueckux BenWYUH (a0CONIOTHAs M OTHOCUTENbHAs).
MonenpoBanue (PU3MUECKUX SBICHUM U MPOIECCOB
(MaTepualibHas TOUKa, aOCOIIOTHO TBEPAOE TEIO, UcalbHas
KUJKOCTh, WJICATBHBIN Ta3, TOYEUHBIA 3apsm). [ umoresa.
®u3nueckuil  3aKOH, TpPaHUIBl €ro MNPUMEHHUMOCTH.
®usnyeckas Teopus. Pomp u  mecro  ¢Qu3MKM B
(hopMUPOBaHUH COBPEMEHHOW HAay4yHOW KapTUHBI MUpPA, B
MPAKTUYECKOU IEATETLHOCTH JIFOJICH.
IIpodeccuonaIbHO- OPUEHTHPOBAHHOE CO/IEP:KAHME 2/0 OK 03

[TorpemnocTn U3MEPEHUIN (buznyecKux BEJIMYUH
(abcomroTHas u oTHOocutenbHas). [lorpemuoctn. TouHOCTH
pacuetoB. OKpyIJieHHe 4Hcen JO HEOOXOOUMOM TOYHOCTH.
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\ ITepeBon enunun B cucteme CU.

Pa3zgen 2 MexaHuka

32/0

Tema 2.1 Knnemaruka

JupakTuyecKkne eIMHUIbI, COIePKAHNE

12/0

Mexanuyeckoe JBUYKECHHUE. OTHOCHUTENBHOCTH
MexaHu4ueckoro AsmxeHus. Cucrema orcyera. Ilpsamas u
oOpaTHast 3aJjauil MEXaHUKH. Panuyc-BeKTOp MaTepralibHON
TOYKHM, €r0 IPOEKIUH Ha OCH CHUCTEMBl KOOpPIMHAT.
Tpaekropus. Ilepemenienue, cKOpocTh (CpeaHsAs CKOPOCTD,
MI'HOBEHHAasl CKOPOCTb) M YCKOPEHHE MaTepHaIbHON TOYKH,
UX TPOEKIUM Ha OCH cHUCTeMbl KoopauHaT. CloxeHue
IIEPEMEIEHUII U CIIO)KEHUE cKopocTed. PaBHOMepHOE
PaBHOYCKOPEHHOE HPSMOJIMHEMHOE JIBUYKEHUE.
3aBUCHUMOCTb KOOpPJIWHAT, CKOPOCTH, YCKOPEHHS M IIyTU
MaTepUabHOW TOYKM OT BpPEMEHHM M HX Tpadukw.
CBobOosHOEe majzieHHe. YCKOpPEHHE CBOOOJHOIO IaJeHHS.
JIBu>keHue Tena, OpOILIEHHOTO MOJ| YIJIOM K TOPU3OHTY.
3aBUCUMOCTb ~ KOOpIMHAT, CKOPOCTM W  YCKOpPEHHUs
MaTepuaJbHOM TOYKM OT BPEMEHM U UX TIpaduKH.
KpuBonuueliHoe nBwxeHue. JIBUykeHHME MaTepHaIbHOU
TOYKHA II0 OKPYKHOCTH. YTJIOBasg W JIMHEWHAss CKOPOCTb.
Ilepuon u wyactota oOpamienus. LleHTpocTpeMuTesnbHOE
(HOpMalibHOE), KacaTelbHOE (TaHreHIUalIbHOE) U TOJIHOE
YCKOpPEHUE MATEpUAIbHON TOUYKH.

4/0

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

I1P61, I1P62, IIP63, IIP64,
I1P65, I1P6Y, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccuonabHO- OpHEHTHPYIOLIEE COAEPKAHNE

[Tpoekiuy BEKTOPHBIX BEIMUYUH. MI3MepuTenbHbIe TPUOOPSI,
ONpeACIAIIME JIUHY, JAWAMETP W3ACIUH, CKOpPOCTh
BpamieHus. llena nenenuss mpubopa, mpenes U3MEpeHus,
TOYHOCTh  U3MepeHHi. TexHuueckne yCTpOMCTBA W
TEXHOJIOTMYECKUE  IIPOLECCHI:  CIMAOMETP,  JBHKCHHUE
CHaps/10B, IIEMHBIE, IIECTEpEHYaThIe U PEMEHHBIE NIEpEeIayn,

CKOpPOCTHBIE JIN(THI.

2/0

OK 01,
OK 02,
OK 03,
OK 06

P61, I1P62, TIP63, IIP64,
T1P65, TIP69, IIPyl, IIPy2,
Tpy3, TIpy4, TIPyS, TIPyll,
MPy13, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12
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B TOM unciie NpakTHYeCKUX U JT1A00PATOPHBIX 3aHATHI

6/0

[Ipaktuueckoe 3anstue Nel. Pemenne 3amau  mo 2/0 OK 01, | IIPysS, [Ipy9, [1Py13,
KHHEMaTUKe. Y PaBHCHHUSI IBHOKCHHS OK 02, | IIP62,IIPG6, I1Po7, JIP1,
OK 03, | MP1, MP3, MPI15, MP12,
OK 09, | MP13, MP17, MP19, MP 20,
OK 06 | MP45, MP42, MP 43, MP8,
MP10
[Ipaktuueckoe 3anstue No2. Pemienue 3aiay Ha nmapaMmeTpsl 2/0 OK 01, | ITPy5, IIpy9, I1P62, IIPG6,
BpAILIATEJIbHOTO JBUKCHUS OK 02, |IIP67, MP1, MP3, MPS,
OK 03, | MP15, MP12, MP13, MP17,
OK 09 | MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
JlaGopaTtopHoe 3ansatue Nel. OmnpeneneHne MIOTHOCTH Tea 2/0 OK 01, | I1P62, IIP66, I1P68, IIPyl,
pa3muyHON POPMBI OK 02, | ITPyl3, IIPy3, IIPy5, Ilpy7,
OK 05, | ITPyS, [1Py10, [TPy12,
OK 06, |IIP610, IIpy2, IIPyl2,
OK 07, |IIP610, MP3, MP5, MPI5,
OK 04 | MP23, JIP26, , MP28, MP31,
OK 09, | MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 2.2 JIunamuka JAupaKkTudyeckne eIMHUIbI, COIePKAHNE 6/0
[leporit  3akon  HproroHa. MHepruanbHbIE  CHCTEMBI 2/0 OK 01, |IIPol1, IIP62, IIP63, IIP0O4,
oTCUeTa. [Ipunnun OTHOCHUTEIBHOCTH Tamunes. OK 02, | ITP65, IIPGY, IIPyl, IIPy2,
Heunepumaneueie  cuctemMbl  oTcuera  (OmpejaeneHHe, OK 03, | [Ipy3, Ilpy4, IIPyS, IIPyll,
npumMepbl). Macca Ttena. Cuna. I[lpuHmun cyneprnosuiuu OK 06 |JIP25, MP4, MP6, JIP32,

cwi. Bropoi 3akoH HprOTOHa 1 MarepuanbHOM TOYKH.
Tperuit 3axkoH HbroTOHA 11 MaTepualbHBIX TOUYEK. 3aKOH
BCECMHUPHOTO TATOTCHUS. OKBUBAJIIEHTHOCTH
I'PaBUTALlMOHHOM M MHEPTHOW Macchl. Cuia TSKECTH.

MP21, MP23, MP46, JIP14,
JIP13, JIP12
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3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJeHUSI OT BBICOTHI
Ha/J TOBEPXHOCTBIO IUIAHETBI W OT TeorpaguuecKon
IHUPOTHL. J[BHkeHHMEe HEOECHBIX Tel U UX CIYTHHKOB.
3akonsl Kemuiepa. IlepBas kocmuueckas ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, aBuxkymierocs
¢ yckopenueMm. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb>KEHUSI U cuia TpeHus nokos. Koadduuuent tpenus.
Cuiia cONpOTHBIICHHS TIPH /IBUXKEHUHU TeJIa B )KUIAKOCTH WU
raze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIHHOIO
newkenus. JlaBnenue. I'mapocratnyeckoe nasinenue. Cuia
Apxumena.

IIpodeccuonaibHO- OpUEHTHPYIOLIIEE COIEPKAHMNE 2/0
[Inactuueckue nedopmaruu. AOcomoTHas u
OTHOCHUTEINbHAs nedopManus. MexaHndeckoe HaIpsHKCHHE.
Monyne FOnra. Buasl nedopmarimii.
B ToM 4uciie npaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2/0
[Ipaktuueckoe 3anstue Ne3. Pemenue 3amad 1o Teme 2/0 OK 01, | ITPyS, Ilpy9, IIP62,I1PG6,
«Bugpl cun B mexanuke. Cuia TpeHUsl MOKOsI, CKOJIbKEHUS, OK 02, |IIP67, MPI, MP3, MPI5,
Ka4yeHUs1, BPALLICHUS» OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MP8, MP10

Tema 2.3 3aK0oHbI JAupakTudyecKkne eIMHUIbI, COIePKAHNE 10/0

coxpaHeHHus B MexaHHMKe | lIMmyibc MaTepuaJbHOW TOYKHM, CHUCTEMBI MaTEpHAIbHBIX 2/0 OK 01, | I1Pol, IIP62, IIP63, IIP04,
Touek. LleHTp wmacc CHCTEMBI MAaTEpHAIBHBIX TOYEK. OK 02, | [TP65, IIPGS, IIPGY, IIPyl,
Teopema o0 nBMXeHMM LeHTpa Macc. Mmnynbc cuiibl u OK 03, | [IPy2, IIpy3, Ilpy4, IIPyS,
M3MEHEHUE UMITyJIbca Tela. 3aKOH COXPaHEHUs UMITYJIbCa. OK 06, | [TPyll, JIP25, MP4, MP6, MP
PeaktnBHOE nBH>KEHME. MOMEHT MMITyJIbCa MaTEpUATIBHOMN OK 07 | 10, MP9, JIP32, MP21, MP23,

Touku. [IpencraBienue 0 COXpaHeHMH MOMEHTA UMITYJIbCa B
HNEeHTPATbHBIX MOJsX. PaboTa cuiabl Ha MajloM W Ha
KOHEYHOM TMepeMelnieHnn. ['paduueckoe mpeacTaBIeHUE

MP46, JIP14, JIP13, JIP12
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paboTel cunbl. MomHocTh cuibl. KuHeTuueckas sHeprus

MaTepuaipHOW  TOoukuM.  Teopema 00  HM3MEHEHHUH
KMHETUYECKOU SHEPruu MaTepUaIbHON TOYKH.
IToTrenumanpHbIe u HEIOTCHIAIbHBIC CHUJIBL.

IlorenunanpHas sHeprus. IloreHnnanbHas 3HEPrus ynpyro
nepopMupoBaHHOW TpPYXHHBL. lloTeHIManbHAs SHEPrus
Tena B OJTHOPOJHOM I'PaBUTALlOHHOM ToJIE.
[lorenuumanpHas 3HEprus Tejla B TI'PaBUTALMOHHOM IIOJIE
OJHOPOJHOro Imapa (BHYTpM M BHe 11apa). Bropas
KOCMHYECKasi CKOpPOCTb. TpeTbsi KOCMHYECKas CKOpPOCTb.
CBs3b pPabOTBl HEMOTEHUHUAIbHBIX CHJI C H3MEHEHHEM
MEXaHUUYECKON SHEPruu CUCTEMBbI Tel. 3aKOH COXPAHEHUs
MEXaHWYECKOM  DHEpruv.  YIOpyrue U HEylnpyrue
CTOJIKHOBEHHUSI.

B ToM unciie npaKTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 8/0

[Ipaktuueckoe 3anarne Ned. 3akoHBI COXpAaHEHHS B 2/0 OK 01, [1PyS, Ilpy9, I1P62,I1PG6,

MEXAHHUKE U UX TPUMEHEHHUE. OK 02, [1P67, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,

MPS8, MP10

[IpakTuueckoe 3anatue Ne5. Pemienue 3amau Ha QOpMYIbI 4/0 OK 01, | [TPy5, IIpy9, [1P62,ITPG6,

pabotsl cui. Pabota 1 MOITHOCTB. DHEPTUs, €€ BUJIbI. 3aKOH OK 02, |IIP67, MP1, MP3, MP15,

COXpPAaHEHUS JHEPTUHU OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,

MPS§, MP10

JlabopaTtopHoe 3anstue No2. Onpenenenue kodpduimeHTta 2/0 OK 01, | I1P62, TIP6G6, IIPGS, IIPy3,

KECTKOCTH YIPYToro Teja. OK 02, | IIpy7, IIPy8, ITPyl0, IIPy12,
OK 05, | IIP610, IIpy2, TIIPyl2,
OK 07, |IIP610, MP3, MP5, MPI5,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
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MP 56, MP 43, JIP34, JIP32,

Tema 2.4 CtaTtuka u JAunakTuyeckne eIMHUIBI, COIEPKAHNE 4/0

TUIPOCTATHKA AOCOJIFOTHO  TBEpIOE  Teo. [ToctymarensHoe U 2/0 OK 01, | IIP61, IIPG2, IIPG3, IIPG4,
BpalaTeibHOE ABUKEHUE TBEPAOro Tesa. MOMEHT CHIIbI OK 02, | ITP65, IIPGY9, IIPyl, IIPy2,
OTHOCUTENBHO OocH BpaiieHus. [lneuo cumnel. CioxeHnue cu, OK 03, | IIpy3, Ilpy4, IIPy5, IIPyll,
IIPUIOKEHHBIX K TBepAoMy Teny. LleHTp Tsbkectu Ttena. OK 06, | JIP25, MP4, MP6, JIP32,
VYcinoBusi  paBHOBECHSI TBEPAOro  Teia. Y CTOMYMBOE, OK 07 | MP21, MP23, MP46, JIP14,
HEYyCTOIYMBOE, 0e3pa3TuIHOE PABHOBECHE. JIP13, JIP12
IIpodeccuonaibHO- OpUEHTHPYIOLIEE COlePKAHNE 2/0 OK 01, | ITPol, IIP62, IIP63, IIPG4,
JlaBiieHME  KHJIKOCTEM MW  Tra3oB. | 'HapocTraThuueckoe OK 02, | [1P65, IIPG9, IIPyl, IIPy2,
nasineHue. Eqununibl usmepenus aaBieHus. [IpuOoper aiis OK 03, | [Ipy3, Ilpy4, IIPyS, IIPyll,
W3MEpEHHs  JaBlICHUS.  YpaBHeHHe  bepHymum s OK 06 | IIPyl3, JIP25, MP4, MPe,
WJICJIbHOM JKUJIKOCTH KaK CJIEACTBHUE 3aKOHA COXPaHCHMS JIP32, MP21, MP23, MP46,
MEXAHUYECKOU SHEPTUH. JIP14, JIP13, JIP12

Pa3nes 3 MoJsekyasipuasi pu3nka 1 TepMOJIMHAMHKA 73/26

Tema 3.1 OcHOBBI JAnpakTuyecKkue eqIMHUIbI, COEPKAHUE 18/10

MOJICKYJISIPHO- OcHOBHBIE TTOJI0KEHUS MOJIEKYJIAPHO-KUHETHYECKON 4/0 OK 01, |IIPol, ITP62, ITPG3, 11P64,

KHHETHYECKOI Teopuu teopun (MKT), ux ombeiTHOe obGocHoBanue. Juddysus. OK 02, | ITP65, ITP66, TI1PGY9, IIPyl,
bpoyHoBCckOoe  nBHKEHHME.  XapakTep  JBWKEHHS U OK 03, | [TPy2, Ilpy3, IIpy4, IIPyS,
B3aMMOJICVCTBUSI YaCTULl BellecTBa. Mojaenu CcTpoeHus OK 06 | IIPyll, ITPyl3, JIP25, MP4,

ra3oB, JKUJIKOCTEM M TBEpPABIX Tel U OOBSCHEHHE CBOWCTB
BELIECTBA HAa OCHOBE ATUX Mozeneil. Macca um pa3mepsl
Mosiekyn (atomoB). KommyectBo BemectBa. I[locrosiHHas
ABoraspo. TernnoBoe paBHOBecue. Temmneparypa U cocoObl
ee usMmepenus. lllkama temneparyp Llenscus. Mogens
UJCABHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPHH:
yacTHLBI ~ ra3a  JBMXKYTCA  XaOTMYECKM W HE
B3aUMOJICUCTBYIOT JApYyr ¢ JApyrom. ['a30Bble 3aKOHBI.
YpaBHeHue Menpeneesa-Knaneiipona. AbcomoTHas
Temneparypa (mkana temmeparyp KenbBuna). 3akoH
Hanerona. M3omponeccsl B HIEaJIbHOM Ta3e ¢ NOCTOSIHHBIM

MP6, MP13, MP17, MPIS,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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KOJIMYECTBOM  BellecTBa. ['paduueckoe IpeacTaBlIeHHE
M30TPOLIECCOB: U30TepMa, N30Xopa, n3obapa. CBA3b MEXIY
aBJIEHUEM U CpeqHeld  KHHETHMYECKOW  DHeprueiu
[IOCTYNATEIbHOTO ~ TEIUIOBOTO  JBMXKEHHUS  MOJIEKYJI
UAeaIbHOrO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KMHETUYECKOM  Teopuum  upaeanpHoro  rasa). Casa3b
a0COJIIOTHON TeMmepaTypbl TEPMOJANHAMHUYECKOM CHCTEMBI
CO CpelHeHd KUHETUYECKOM DSHEpPrued IOCTYNATEIbHOIO
TEIUIOBOIO JABMKEHMSI €€ YaCTHIL.

B ToM yunciie MpaKTHYeCKUX U JJA00pATOPHBIX 3aHATHIA 14/10
IIpodeccnonaLHO-OPHEHTHPOBAHHOE COIEPKAHUE 14/10
[Ipaktuueckoe 3anstue Ne6. Pemenue 3amad 1Mo Teme 4/0 OK 01, | [TPysS, Ilpy9, ITPy13,
«OcHoBbl MKT. VYpaBHEeHHE COCTOSHHS UCATBLHOIO ra3a» OK 02, | IIP62,ITPG6, 11PG7, JIPI,
OK 03, | MP1, MP3, MP15, MP12,
OK 09, | MP13, MP17, MP19, MP 20,
OK 06 | MP45, MP42, MP 43, MPS,
MP10
JlabopaTtopHoe 3anstue Ne3. «[IpoBepka ra3oBbIX 3aKOHOB. 6/6 OK 01, | [TP62, ITPG6, ITP6S, 1Py,
N3ydenne n30TepMuueCcKOro, 1300apHOT0, H30XOPHOTO OK 02, | [TPy13, [TPy3, I1PyS, Ilpy7,
MPOLECCOBY OK 05, | [TPy8, ITPy10, ITPy12,
OK 06, | I1P610, Ilpy2, ITPy12,
OK 07, | [TP610, MP3, MP5, MP135,
OK 04 | MP23, JIP26, , MP28, MP31,
OK 09, | MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
JlabopaTopHoe 3ansitue Ned OmpeneneHue TeMIepaTypsl 4/4 OK 01, | [TP62, ITPG6, ITP6S, TPy,
HArpeThIX TEJ C MOMOIIBI0 ONTUYECKOT0 TUPOMETPA OK 02, | [TPyl13, [TPy3, I1PyS, Ilpy7,
OK 05, | [TPy8, I1Py10, ITPy12,
OK 06, | IIP610, Ilpy2, ITPyl2,
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OK 07,
OK 04
OK 09,

T1P610, MP3, MP5, MP135,
MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

Tema 3.2 OcHOBBI
TePMOIMHAMMKH.
TemoBble MAIIUHLI.

JupakTuyecKkne eIMHUIbI, COIePKAHNE

15/0

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEIIHUX
YCIOBUHM 1JI1 TEPMOJMHAMUYECKOW cUCTeMbl. BHeniHue u
BHYTpeHHUE mnapaMmerpsl. [lapamerpsl TepMOIMHAMUYECKON
CUCTEMbI KaK CpeJHHE 3HAU€HUS BEJIMYMH, OMUCHIBAIOIIMX
€€ COCTOSSHME Ha MHKpPOCKONHYeckoM ypoBHe. HyneBoe
Hayano TepMoauHaMuku. CaMONpoW3BOJBHAS pelaKcalus
TEPMOJAMHAMUYECKON CHUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.
Mopnens uaeanbHOrO0 raza B TEPMOJUHAMHUKE - CHUCTeMa
ypaBHeHul: ypaBHeHuWe MenpaeneeBa-Knanelipona wu
BBIp@OXEHHE I  BHYTPEHHEW  HDHEpruu.  YCJIOBUSA
MPUMEHUMOCTH 3TOM MOJIENHM: HM3Kasl KOHIICHTpaIUs
YacTHUIL, BBICOKME TeMIlepaTypbl. BelpaxkeHue s
BHYTPEHHEH SHEPruM OJHOATOMHOTO HJI€aJLHOTO Trasa.
KBazucrarnueckue u HECTaTUYECKUE IIPOLIECCHI.
OneMeHTapHass paboTra B TepMoAWHAMUKe. BrruucieHnue
pabotel mO TrpaduKy Tmpolecca Ha pV-Iuarpamme.
Temnmonepenaua kak crnoco0 M3MEHEHHs BHYTPEHHEU
SHEPTUU TEPMOJUHAMHYECKON CHCTEMBI 0€3 COBEpIIEHUs
pabotel. KoHBekums, TEIIONPOBOJHOCTh, H3IYYCHHE.
KonuuectBo TemnoTel. TemnoeMkocTh Tena. YaenbHas U
MOJISIpHAsl TEIJIOEMKOCTH BeENIeCTBA. YpaBHeHHE Maiiepa.
VYnenbHas TemioTa cropaHus TomiMBa. Pacuer xoinduecTBa
TeIoTel npu Terwionepenade. [lonstue o0 agmabatHOM
npouecce. llepBbiif 3akoH TepMoaMHaMHUKU. BHyTpeHHss

6/0

[1P61, ITPG2, ITP63, T1P64,
I1P65, I1P66, IIPGY, IIPyl,
[IPy2, Ilpy3, Ilpy4, IIPyS5,
[1Py11, ITPy13, JIP25, MP4,
MP6, MP13, MP17, MPIS,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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sHeprusi. KommyecTBo TemnoTsl M paboTa Kak Mephl
U3MEHEHUs BHYTPEHHEH DHEPrUM TEPMOJMHAMHYECKOU
cucTeMbl. BTopoii 3aKk0H TEpMOJIMHAMUKY JJIs1 PABHOBECHBIX
IIPOLIECCOB: Yepe3 3aJaHHOE pABHOBECHOE COCTOSHUE
TEPMOJAMHAMUYECKON CHUCTEMbl MPOXOJUT E€IUHCTBEHHAS
anuabara. AOcomroTHas Temmeparypa. Bropoit 3akon
TEPMOJAVHAMUKHA  JUII ~ HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeaaTh TEIJIOTY OT 0oJiee X0JIOAHOTO Tela K
Oonmee  Harpetomy 0e3  kommeHcammu  (Kmayswmyc).
HeoOpatumocTs  NPUPOAHBIX  TpOIEcCOB.  [IpHHIMIIBI
geictBusa  TemnoBbix MammH.  KIIJ[. MakcumanbHOe
sHauenne KIIJ[. [uxn Kapno. Dxonorudeckue acreKTh
WCIONB30BAaHUS  TEIUIOBBIX  JABUrarenei.  TersoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePIKAHUE 5/0 OK 01, | I1Pol, [TP62, ITPG3, I[TP64,

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: OK 02, | [TP65, TIP66, IIPG9, IIPyl,

XOJIOJIUIBHUK, KOHJUIIMOHED, JU3EIbHBIN U OK 03, | [1IPy2, IIpy3, Ilpy4, IIPyS,

KapOIOpaTOPHBIA JBUTATENH, MapoBasi TypOUHA, TOTy4YeHHE OK 06 | IIPyll, ITPyl3, JIP25, MP4,

CBEPXHM3KHX  TeMmIeparyp, yTHWIH3auus  "TEeIIOBBIX" MP6, MP13, MP17, MPIS,

OTXOJIOB, KOMIIPECCOPHBIE, XOJOJWJIbHBIE  YCTAHOBKH, MP19, MP20, JIP32, MP21,

YCTaHOBKH CHUCTEM  KOHIWUIIMOHUPOBAHUSA BO3/yXa, MP23, MP46, JIP14, JIP13,

TEIJI0BBIE HAcOCEl. OCHOBHBIC ITOHITUS TEINIOTCXHUKH. JIP12

B ToM 4unciIe MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIA 4/0

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COJIePKAHUE 4/0

IIpaktnueckoe 3ansatue Ne 7. PemeHue 3amad mo Tteme 4/0 OK 01, | ITPyS, IIpy?9, I1Pyl3,

«3aKkoHbl TepMoJaMHaMUKHU. [IpuMeHeHne mepBOro Havaia OK 02, | IIP62,IIPG6, I1Po7, JIP1,

TepMoauHamMukun Kk u3ompoueccam. KIIJ[  TemoBbix OK 03, | MP1, MP3, MP15, MPI12,

JIBUTATEIICH)) OK 09, | MP13, MP17, MP19, MP 20,
OK 06 | MP45, MP42, MP 43, MPS,

MP10
Tema 3.3 Arperatnsie JAupaKkTudyecKkue eIMHUIbI, COAePKAHUE 40/16
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COCTOAHMSA BelIeCTBaA.
da3zoBbIe nmepexoabl

[TapooGpa3oBanue u KoHAeHcalus. Vcmapenue u KUmeHUe. 8/0 OK 01, | IIP61, ITP62, ITPG3, ITP04,

VnenbHas Temnora mnapooOpa3oBaHusa. HacellieHHble U OK 02, | ITP6S5, I[TPG6, ITPGY, ITPy1,

HEHAChIIIEHHbIE  Tapel.  KaudecTBeHHass  3aBUCHUMOCTh OK 03, | [1Py2, IIpy3, IIpy4, I1PyS5,

IUJIOTHOCTA W JABJIEHUS  HACBIIIEHHOINO mapa  OT OK 06 | IIPyll, ITPyl3, JIP25, MP4,

TEeMIIepaTypbl, UX HE3aBUCHMOCTh OT 00beMa HACHIIIICHHOTO MP6, MP13, MP17, MP18,

napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JABJICHUS B MP19, MP20, JIP32, MP21,

KUJIKOCTH.  BnaxHocTh  Bo3ayxa.  AOCONIOTHAas W MP23, MP46, JIP14, JIP13,

OTHOCUTEJIbHAS BJIQYKHOCTb. TBepnoe TEJIO. JIP12

Kpucrannuueckue u amopdHble Tena. AHHM30TPONHUA

CBOWMCTB KpucTayuioB. [limaBieHue u  KpuUCTaUIA3ALHUS.

VYaenvHas Teruiota minaBienus. Cyonumanus. Jlepopmarm

TBepaoro Ttena. Pactsbkenune u cxartue. Cnsur. Mopynb

KOunra. Ilpemen  ympyrux  agedopmanmii. TerioBoe

pacuIMpeHre >KUAKOCTEH W TBEPABIX Tel, OObEeMHOE H

JTUHEHOEe ~ paclupeHue.  AHTapMOHHM3M  TEILIOBBIX

KOJIeOAHUM YacTUIl BEIIECTBA KAaK MPUYMHA TEIIOBOTO

paciupeHus Tem (Ha ~ Ka4ecTBEHHOM YPOBHE).

[IpeoOpa3oBanne sHeprud B (a30BBIX  MEpPEX0ax.

VYpaBHeHue TEIMJIOBOTO OamaHca. [ToBepxHOCTHOE

HaTsokeHne. Koa((uuueHT MOBEpXHOCTHOIO HATSKEHMUS.

Kanunnsapueie sBrnenus. JlaBneHue 1o HCKPUBICHHOU

MOBEPXHOCTHIO KujKkocTH. opmyna Jlamnaca.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 6/0 OK 01, | ITPG1, ITP62, I1IPG3, ITP64,

Buapsl nedexToB B KpuCTAUIMUECKUX TEllaX MX BJIUSHHUE Ha OK 02, | [TP65, TIP66, IIPG9, IIPyl,

cBoiicTBa MeTauloB. (DU3NYECKHE CBOMCTBA METAJUIOB. OK 03, | IIPy2, IIpy3, IIpy4, IIPyS,

OCHOBHBIE CBOMCTBa CIJIJABOB M JPYTMX MaTepUaJIOB, OK 06 | IIPyll, ITPyl13, JIP25, MP4,

IPUMEHSEMBIX TP PEMOHTE; CHOCOOBI TEPMOOOPAOOTKU MP6, MP13, MP17, MPIS,

JeTanen ¢ MOCIeAYIoNEed TOBOJIKOW; BIUSHHE TEMIIEpaTyp MP19, MP20, JIP32, MP21,

Ha TOYHOCTb U3MEPEHUS; MP23, MP46, JIP14, JIP13,
JIP12

B ToM 4unciIe MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIA 26/16
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JlabopaTtopHoe 3ansatue Ne5. OmpeneneHue ko3¢ duimeHTa 2/0 OK 01, | [TP62, ITPG6, ITPGS, I1Py3,
IIOBEPXHOCTHOM IUIOTHOCTH JKHJIKOCTH METOAOM OTpbIBA OK 02, | IIpy7, I1Py8, I1Py10, ITPy12,
Karnesb OK 05, |IIP610, [Ipy2, [TIIPyl2,
OK 06, | ITP610, MP3, MP5, MPI15,
OK 07, | MP28, MP31, MP32, MP33,
OK 04 | MP34, MP37, MP54, MP55,
OK 09, | MP 56, MP 43, JIP34, JIP32,
Jlaboparopuoe 3ansatue Ne 6. OmnpenencHue BIAKHOCTH 2/0 OK 01, | ITP62, IIP66, I1P68, IIPy3,
BO3/IyXa U aTMOC(EPHOTO JaBICHUS OK 02, | IIpy7, IIPy8, IIPyl10, IIPyl2,
OK 05, | I1P610, IIpy2, IIPyl2,
OK 07, | IIP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Jlaboparoprnoe 3anstue Ne 8. OmpeneneHne MOAYINA 2/0 OK 01, | I1PG2, [TPG6, ITPGS, I1Py3,
YIOPYTOCTH PE3UHBI OK 02, | IIpy7, I1Py8, I1Py10, ITPy12,
OK 05, | I1P610, [Ipy2, IIPyl2,
OK 07, | I[TP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
[Ipaktuueckoe 3anstTue No 8. JlaBieHue KUIKOCTEH U 4/0 OK 01, | ITPys5, [Ipy9, [TPy13,
TBepbIX Ten. 3akoH [Tackans. OK 02, | IIP62,ITPG6, I1P67, JIP1,
OK 03, | MP1, MP3, MPI15, MPI12,
OK 09, | MP13, MP17, MP19, MP 20,
OK 06 | MP45, MP42, MP 43, MPS,
MP10
IIpodeccHnoHaTbHO-OPHMEHTHPOBAHHOE COEPKAHHE 16/16
Jlaboparopuoe 3anstre Ne 7. OmpenencHue yaAeIbHOM 4/4 OK 01, | [TP62, [TPG6, ITPGS, ITPy3,
TEIUIOEMKOCTH BEIIECTBA OK 02, | IIpy7, IIPy8, IIPyl0, I1Pyl2,
OK 05, | ITPG10, IIpy2, IIPyl2,

642




OK 07, | I[IP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaGopaTtopHas pabora Ne 9 Omnpenenenue koddduireHTa 4/4 OK 01, | [TP62, ITPG6, ITPGS, ITPy3,
JIMHEWHOI'O PaCILMPEHHUs] TBEPIABIX TEI» OK 02, | IIpy7, I1Py8, I1Py10, ITPy12,
OK 05, | I1P610, [Ipy2, IIPyl2,
OK 07, | IIP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Jlabopatopnas pabGora Ne 10 Omnpenenenue yaenabHOU 4/4 OK 01, | [TP62, ITPG6, ITP6S, I1Py3,
TEMJIOEMKOCTH Pa3IMYHbBIX METAIIOB OK 02, [Ipy7, I1Py8, I1Py10, I1Pyl12,
OK 05, | I1Po10, [Ipy2, IIPyl2,
OK 07, | IIP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaboparopHas pabota Ne 11 Ompenenenuie KodpduiueHTa 4/4 OK 01, | [TP62, [TPG6, ITPGS, ITPy3,
YOPYrOCTH M MOJYJsA YOPYrocTH TMpu  AedopMaiiiu OK 02, | IIpy7, [TPy8, I1Py10, T1Pyl12,
pacTsHKEHUs TBEPAOTro Tella OK 05, | IIPG10, IIpy2, IIPyl2,
OK 07, | [1P610, MP3, MPS5, MPI5,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Pa3nen 4 DiekTpoauHaAaMUKA 62/12
Tema 4.1 JAupaKkTudyecKkue eIMHUIbI, COAePKAHUE 10/0
DJIeKTPOCTATHKA DJIeKTpu3alusa Tel M €€ MPOABICHUA. IJIEKTPUYECKHI 4/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
3apsana. JlBa Buaa 3JeKTpUUECKUX 3apsnoB. [IpoBojaHuUKH, OK 02, | IIP65, IIP66, IIPGS, ITPG9,
JUAJIEKTPUKA W TOJYHPOBOJHHUKH.  DJIEMEHTapHBIN OK 03, | [IPyl, IIPy2, Ilpy3, IIpy4,
ANEKTPUYECKUH 3aps]l. 3aKOH COXPAHEHMsI IEKTPUUYECKOrO OK 06, | IIPy5, IIPylO, I1Pyl1,
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3apsga. BsaumopelictBue 3apsgoB. TodedHble 3apsibl.
3akon Kynona. Dnekrpuueckoe mnoine. Ero neiictBue Ha
JJeKTpUYecKue 3apsabl. HanpsskeHHOCTh 3JIEKTPUYECKOro
nosig.  [IpoOHbiii  3apsin.  JluHMM  HaOpsDKEHHOCTH
AIEKTPUYECKOro mojss. OIHOPOJHOE 3IEKTPUUYECKOE IIOJIE.
[ToTeHIManbHOCTD 3JIEKTpOCTATHYECKOro mojsA. PasHocTh
MOTEHUMAIOB U HampsbkeHue. IloTeHuumanbHas sHeprus
3apsga B dJeKkTpocraTMueckoM — nosie.  IloreHuman
3IEKTPOCTATUUECKOro 1mojs. CBA3b HANPSKEHHOCTH NOJIA U
Pa3HOCTH TOTEHUMAJIOB ISl 3JIEKTPOCTATUYECKOTO I1OJIS
(kaKk OAHOPOJHOTO, TaK M HEOAHOpOoAHOTrO). [lpuHIHI
CYyNEPHO3UIIMU BJIEKTpuUYeckux rmoner. llone Touedunoro
3apsiga. [lonme paBHOMepHO 3apspkeHHOM cdeprl. [lone
paBHOMEpPHO 3apsDKEHHOTOo 1o o0vemy mapa. [lome
PaBHOMEpPHO  3apsHKEHHOM  OECKOHEUHOW  IMIIOCKOCTH.
Kaptuabl JIMHMIM  HampsOKEHHOCTHM  JTUX  IOJNEM W
SKBUIIOTEHIMAIbHBIX ~ NOBepXxHOocTed. [IpoBomHuku B
ANEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PaBHOBECHS 3apsi/IOB.
JusnexTpuku B ANIEKTPOCTATUYECKOM oJe.
JznexkTpuueckast IIPOHUIIAEMOCTh BElIECTBA.
Konpnencarop. DIEKTPOEMKOCTh KOHJIEHCaTopa.
DNeKTPOEeMKOCTh IUIOCKOTO KoHjAeHcaTopa. [lapamiensHoe
COEIUHEHHE KOHJICHCATOPOB. [TocnenoBarensHOE
COEIMHEHHE  KOHJEHCATOPOB. OHEpPrus  3apsKEHHOIO
KOHJZeHcaTtopa. JIBW)KEHHME 3apshDKEHHOM — 4acTUIBl B
OJIHOPOJIHOM 3JIEKTPHYECKOM TOJIE.

OK 07

[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

DIEeKTPOCTaTUYECKUE SIBIICHUSA, UX Y4€T W IPUMEHEHHE B
ObITY 51 TEXHUKE. Meronsl IIPEAOTBPALECHUS
3JIEKTPOCTATUYECKUX BO3TOPaHUil. [TpuHIMnIManbHOE
OTJINYUE NIPOBOJHUKOB M JUNIEKTPUKOB. lIpumeHeHue B

2/0

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

I1P61, ITPG2, ITP63, TT1P64,

I1P65, I1P66, I1P68, ITPGY,
[IPyl, IIPy2, Ilpy3, Ilpy4,
[IPy5, TIIPylO0, [TPyl11,
[1Py13, JIP25, MP4, MP6,
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TEXHUKE. OJICKTPUICCKUC CBOMCTBaA TOKOITPOBOAAIIUX H
HU30JIIIUOHHBIX MAaTCPUATIOB.

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

B ToM 4nciie npakTHYeCKUX M J1A00PATOPHBIX 3aHATHIA 4/0

[Ipaktnueckoe 3ansarue Ne 9. PemieHwe 3amad 1mo Tteme 4/0 OK 01, | ITPyS, Ilpy9, ITP62,ITPG6,

«INEKTPOCTATUKA. DIEKTPOEMKOCTh KOHJEHCATOPOB» OK 02, I[1P67, MP1, MP3, MPI15,
OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,

MPS8, MP10
Tema 4.2 IlocTossnublil | /IlugakTHYecKHe eAMHULBI, COAePKAHUE 27/12
JIEKTPUYECKH I TOK. Cuna Ttoka. IlocTostHHBIM TOK. YCIOBHUSI CYHIECTBOBaHUS 6/0 OK 01, | IIPG1, ITPG2, ITPG3, ITP64,

MOCTOSSHHOTO  3JIEKTPUYECKOTO TOKa. VCTOYHHMKM TOKa. OK 02, | IIP65, 11P66, IIP6S, 1IPG9,

Hanpspkenne U n OJIC €. 3akoH Oma Ui yyacTKa LEIH. OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,

DNeKTpruYecKoe COIIPOTHUBJICHHUE. 3aBUCHMOCTD OK 06, | [TPyS, IIPyl0, [TPyl1,

COIPOTHUBIICHUSI OJHOPOAHOTO MPOBOJHUKA OT €r0 JJIMHBI U OK 07 | IIPyl3, JIP25, MP4, MPe6,

IJTONIAJH MOMEPEYHOI0 CEYEHUA. Y ICIbHOE CONPOTUBIICHUE MP13, MP17, MP18, MP19,

BemlecTBa. [locnenoBarensHoe, mapamienbHOe, CMEIIAHHOE MP20, JIP5, JIP6, JIP32,

COCMHEHHE  MPOBOJHUKOB. Pacuer  pa3BETBIEHHBIX MP21, MP23, MP44, MP38,

anektpuueckux ueneil. IlpaBunma Kupxroga. Pabota MP39, MP46, JIP14, JIP13,

ANEKTpUYECKOTO ToKa. 3akoH Jlxoyns-Jlenma. MomrHoCTh JIP12, JIP28, JIP31

AJEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBIAEIsEMast

Ha pesucrope. DJIC U BHYTpEHHEE CONPOTUBJICHHE

HUCTOYHUKA ToKa. 3akoH Oma ansg MonaHOW (3aMKHYTOM)

AJIEKTPUYECKOM 1end. MOIIHOCTh HMCTOYHHMKA  TOKAa.

Kopotkoe 3ambikanne. Konaencarop B 1ienu MOCTOSHHOTO

TOKa.

IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE COAePKAHME 3/0 OK 01, | IIP6l, IIPG2, IIPG3, TIIPG4,

DJeKkTpuuecKre Iend B METALIypPrHueckux Iexax. Pabora u OK 02, I1P65, IT1P66, TIPGS, IIPGY,

MOIIHOCTh 3NeKTpoaBUraTeneil. Pasinynble nelcTBUS TOKa. OK 03, ITPyl, TIIPy2, Ilpy3, Ilpy4,
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CrocoObl  TIpemoTBpaIieHusT OT KOPOTKOTO 3aMBIKAHUS. OK 06, I1Py5, IIPyl0, [TPyl11,
Bunsl npenoxpanureneii. Pacxon u yder 3Hepropecypcos OK 07 [IPyl13, JIP25, MP4, MP6,
TEIJIOBOM SHEPTUH. MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM yunclie NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 18/12
[Ipaktnueckoe 3anstue NelQ. Pemenue 3amad  «3aKoHBI 2/0 OK 01, | ITPyS, Ilpy9, ITP62,ITPG6,
Owma. CormpoTuBieHHE. CMemanHoe COCIMHCHUE OK 02, |IIP67, MP1, MP3, MP15,
MPOBOJHUKOB) OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS8, MP10
[Ipaktuueckoe 3anstue Nell. Pemenue 3amad mo Teme 2/0 OK 01, | [TPyS, Ilpy9, ITP62,I1PG6,
«Pabora, MOUIHOCTP M COINPOTHUBJICHUE DJICKTPUUECKOTO OK 02, | IIP67, MP1, MP3, MP15,
TOKa» OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MP8&, MP10
Jlaboparopnoe 3ausitue Ne 14, Usydyenwe pabOTHI 2/0 OK 01, | I1P62, I1P66, IIP68, IIPy3,
mynbtuMeTpa.  Ompenenenue OJIC U BHYTpEHHEro OK 02, | IIpy7, I1Py8, I1Pyl0, I1Pyl12,
COIPOTUBIICHUS HCTOYHHUKA HJIEKTPUYECKON SHEPTUU OK 05, | IIPG10, IIpy2, IIPyl2,
OK 07, |IIP610, MP3, MP5, MPI5,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
IIpodeccrnonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE 12/12
Jlaboparopuoe 3anstre Ne 12. OmpeneneHue yaeabHOTO 4/4 OK 01, | [TP62, [TPG6, ITPGS, ITPy3,
COIIPOTUBJICHHUS IIPOBOJIHUKA OK 02, | [Ipy7, ITPy8, I[IPy10, ITPy12,
OK 05, | I1IP610, IIpy2, ITPyl2,
OK 07, | IIP610, MP3, MP5, MP15,
OK 04 | MP28, MP31, MP32, MP33,
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OK 09,

MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,

JlaGopaTopnoe 3anarue Ne 13. DkcrnepuMeHTalbHAs 2/2 OK 01, | ITP62, TIIP6G6, IIPGS, IIPy3,
IIPOBEPKA 3aKOHOB IMApAJUICIIBHOIO M IOCIEAOBATEIBHOIO OK 02, | IIpy7, I1Py8, I1Pyl0, IIPy12,
COCAMHEHUS TPOBOJHUKOB OK 05, | ITP610, [Ipy2, TIIPyl2,
OK 07, | IIP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MPS55,
MP 56, MP 43, JIP34, JIP32,
JlaboparopHoe 3aHIATHE Nel5. Onpenenenue 2/2 OK 01, | ITP62, IIP66, IIP68, IIPy3,
TeMIepaTypHOro Ko3ppuireHTa Meau OK 02, | IlIpy7, IIPy8, ITPyl0, IIPy12,
OK 05, | I1Po10, [Ipy2, IIPyl2,
OK 07, | IIP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaGopaTopHoe 3aHITUC Nel6. Onpenenenue 212 OK 01, | I1P62, IIP66, IIP68, IIPy3,
CONPOTUBIICHUS PE3UCTOPA METOJOM MapKUPOBKHU OK 02, | IIpy7, I1Py8, I1Pyl10, I1Pyl12,
OK 05, | I1P610, IIpy2, IIPyl2,
OK 07, | I[TP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MPS55,
MP 56, MP 43, JIP34, JIP32,
Jlabopatopnoe 3anmstue Nel7. Omnpenenenue  KIIJI 2/2 OK 01, | [TP62, ITPG6, ITP6S, 1Py,
HarpesaTelen OK 02, | [TPyl3, ITPy3, IIPyS, Ilpy7,
OK 05, | ITPy8, ITPy10, ITPy12,
OK 06, | ITIPG10, IIpy2, ITPyl2,
OK 07, | I[TP610, MP3, MP5, MP15,
OK 04 | MP23, JIP26, , MP28, MP31,
OK 09 | MP32, MP33, MP34, MP37,

MP44, MP47, MP48, MP54,
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MP55, MP 56, MP 43, JIP34,
JIP32

Tema 4.3
DJIeKTPpUYECKHUI TOK B
Pa3IHYHBIX cpeaax

JupakTuyecKkne eIMHUIbI, COIePKAHNE 11/0

DneKTpuyeckass IPOBOJUMOCTh  PA3UYHBIX  BEILECTB. 5/0 OK 01, | IIP61, ITPG2, ITPG3, ITP04,

DneKTpoHHas MIPOBOJIUMOCTH TBEPJIbIX METAJIJIOB. OK 02, | IIPGS, ITP66, I1PGS, ITP0Y,

3aBUCUMOCTb COIPOTUBJIEHUS] METAIJIOB OT TEMIIEPATYypHI. OK 03, | IIPyl, I1Py2, ITpy3, [1py4,

CBepXIpoBOAUMOCTb. JICKTPUUECKUH TOK B BaKyyMe. OK 06, | ITPy5, [TPyl10, IIPyll,

CBoiicTBa  3JEKTPOHHBIX  MYYKOB.  [lomympoBOIHUKH. OK 07 | ITPyl3, JIP25, MP4, MP6,

CoOcTBeHHas H MpUMeCcHas MIPOBOJUMOCTD MP13, MP17, MP18, MP19,

TIOJTYITPOBO/THUKOB. CgoiicTBa p-h-niepexona. MP20, JIPS, JIP6, JIP32,

[TonynpoBOIHUKOBBIE TNPUOOPBL. IDJIEKTPUUECKUH TOK B MP21, MP23, MP44, MP38,

3JIEKTPOJIUTAX. DIIEKTPOIUTHIECKAS JUCCOITHAITHSL. MP39, MP46, JIP14, JIP13,

Onektponu3. 3akoHbl  @Dapazmed I DJIEKTPOJIU3A. JIP12, JIP28, JIP31

Onektpuyeckuii TOK B razax. CaMOCTOSTENbHBIN U

HECaMOCTOSITENIbHBII pasps. Paznuunsie THUIIBI

CaMOCTOSTEIILHOTO paspsna. Mounnus.

[Inazma.Texnuueckne  ycTpoilcTBA M MPaKTUYECKOE

MIPUMEHEHHUE: Ta30pa3psAHbIC JaMIIbl, JIEKTPOHHO-Ty4YeBas

TpyOKa, MOTYIPOBOAHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP,

dhoTonnos, CBETOANO/I, TalIbBaHUKA, paUHUPOBAHUE MEJH,

BBITIJIABKA AJIFOMUHUS, DJIEKTPOHHASI MUKPOCKOTHSI.

IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlePKAHUE 2/0 OK 01, | I1P62, TIIP6G6, IIPGS, IIPyl,

DJeKTPONIM3 B METAUTYPIUH. ODIIEKTpoiau3epsl. IlomyueHwue OK 02, | ITPyl13, IIPy3, IIPyS, Ilpy7,

YUCTBIX METAIIOB U3 IIpUMECEil. OK 05, | ITPysS, I1Py10, [1Py12,
OK 06, | ITP610, IIpy2, IIPyl2,
OK 07, | [1P610, MP3, MPS5, MPI15,
OK 04 | MP23, JIP26, , MP28, MP31,
OK 09 | MP32, MP33, MP34, MP37,

MP44, MP47, MP48, MP54,
MPS5S5, MP 56, MP43, JIP34,
JIP32,
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B TOM unciie NpakTHYeCKUX U JT1A00PATOPHBIX 3aHATHI

4/0

JIaboparopHoe 3aHITHE Nel8. Onpenenenue 2/0 OK 01, | [TP62, I[TPG6, ITPGS, ITPy3,
AJIEKTPOXMMHYECKOTO0 ASKBHUBAJIEHTA MEAU B MpoIlecce OK 02, | IIpy7, I1Py8, IIPyl10, IIPyl2,
ANEKTPOoIIN3a Cylbdara Men. OK 05, |IIP610, Ipy2, IIPyl2,
OK 07, | I1IP610, MP3, MP5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaGopaTopHoe 3ansTue Nel9. 3aBUCMMOCTH CONPOTHUBIICHUS 2/0 OK 01, | ITP62, TIIP6G6, IIPGS, IIPy3,
OT TeMIIepaTypbl 00pa3IOB METAJIJIa ¥ TOIYIPOBOTHUKA OK 02, | [Ipy7, ITPy8, I1Py10, ITPyl2,
OK 05, | I1P610, [Ipy2, IIPyl2,
OK 07, | [IP610, MP3, MPS5, MPI5,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MPS55,
MP 56, MP 43, JIP34, JIP32,
Tema 4.4 MarautHoe JAupakTuyeckne eIMHUIBI, COIEPKAHNE 7/0
noJjie B3anmopeiicTBre MOCTOSSHHBIX MAarHUTOB U MPOBOJHUKOB C 3/0 OK 01, | IIPG1, ITPG2, ITPG3, ITP64,
TOKOM. MarHutHoe noJie. BekTop MarHUTHONW WHIYKIIUU. OK 02, | IIP65, 11P66, IIP6S8, 1IPG9,
[IpyHuMn  Ccynepno3suuuyd MarHUTHBIX —Ioned. JInHum OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
MarHuTHOM HWHIYKUMHA. MarHutHOe Moje IpPOBOJHMKA C OK 06, | ITPyS, TIIPylO, ITPyll,
TOKOM (IIPSIMOTO TPOBOJHHMKA, KATYIIKH M KPYrOBOTO OK 07 | IIPyl3, JIP25, MP4, MP6,
Butka). OnbIT Opcrena. Cuna Amnepa, ee HampaBlieHUE U MP13, MP17, MP18, MP19,
Moayns. Cuna JlopeHna, ee HampaBiI€HHUE U MOJIYJIb. MP20, JIP5, JIP6, JIP32,
JIBr>keHue  3apsDKEHHOM — 4acTMUbl B OJJHOPOJHOM MP21, MP23, MP44, MP38,
MarHuTHOM mnose. Pabota cuisl JlopeHiia. MaruuTHoe mose MP39, MP46, JIP14, JIP13,
B BemecTBe. DeppOMArHeTHKH, napa- U JUaMarHeTHKU. JIP12, JIP28, JIP31
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE CO/lepPKAHME 2/0 OK 01, | ITPG1, ITP62, ITIPG3, ITP64,
VYerpoiicTBa  aBTOMAaTHKH, OCHOBaHHBIE Ha  CHJIOBOM OK 02, | IIP6S, IIPG6, IIPGS, IIPG9,
JNENCTBUHA MarHUTHOTO IOJIS OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
OK 06, | [TPyS5, IIPyl0, [MPyl11,
OK 07 | ITPyl3, JIP25, MP4, MP6,
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MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B ToM 4nciie npakTHYeCKUX M J1A00PATOPHBIX 3aHATHIA 2/0
[Ipaktrueckoe 3ansTue Nel2. Pemenue 3amad 1o Tteme 2/0 OK 01, | ITPyS5, Ilpy9, IIP62,ITPG6,
«MarHuTHOE MOJIE U €ro XapaKTEPUCTUKU» OK 02, |IIP67, MP1, MP3, MPI5,
OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS8, MP10
Tema 4.5 JAnpakTuyecKkue eqMHUIbI, COJEPKAHUE 7/0
DJIeKTPOMArHUTHAS SIBneHue HSneKTpOMarHUTHOM uWHAYKIMU. [IOTOK BekTopa 2/0 OK 01, |IIP61, IIPG2, IIPG3, IIPG4,
HHAYKIUS MarHUTHOM WHIYKITUH. 2J1C WHYKIUH. 3akoH OK 02, | IIP65, 11P66, IIP6S, 1IPG9,
JIeKTpoMarHuTHOM  mHaykuuu — Papages.  Buxpesoe OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
anektpuueckoe moje. Toku @DPyko. DJC wuHAYKIUU B OK 06, | [TPyS, IIPyl0, [TPyl1,
MIPOBOJHUKE, JBUXKYIIEMCS B OIHOPOJHOM MAarHUTHOM OK 07 | IIPyl3, JIP25, MP4, MPe6,
none. IlpaBumo Jlenma. HMupyktuBHOCTH.  Karymka MP13, MP17, MP18, MP19,
WHAYKTUBHOCTH B LENH IIOCTOSHHOIO TOKAa. SIBiIeHHE MP20, JIP5, JP6, JIP32,
camonHAykiuu. JJ]C camouHIyKIUKU. DHEPTUsi MAarHUTHOTO MP21, MP23, MP44, MP38,
TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIE. MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COICPIKAHME 1/0 OK 01, I1P61, I1P62, IIP63, IIP64,
[IpuMeHeHne 2IeKTpOMarHuTHOW MHIAYKLUN B YCTPOWCTBAaxX OK 02, | ITPGS, ITP66, I1P68, IIPGY,
U arperarax. OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
OK 06, | ITPyS5, IIPyl0, [MPyl11,
OK 07 | IIPyl3, JIP25, MP4, MPe6,

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

B ToM yHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 4/0
[Ipaktrueckoe 3amstTue Nel3. Pemenue 3amad mo Tteme 4/0 OK 01, | ITPyS, Ilpy9, IIP62,ITPG6,
«DNEeKTPOMArHUTHAST UHAYKLIUS. 3aKOH 3JEKTPOMArHUTHOU OK 02, |IIP67, MPI1, MP3, MPI5,
UHAYKIUU. CaMOUHTYKIIMS» OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS8, MP10
Pa3znen 5 Kosiebanusi U BOJTHBI 33/0
Tema 5.1 Mexanudeckue | JIngakrnueckue eTHHUIbI, COAEP:KAHNE 7/0
K0J1e0aHHus ¥ BOJIHEI KonebarenpHass  cucreMa. CBoOomuple  KoOIeOaHMUS. 1/0 OK 01, |IIPol, IIP62, IIP6G3, IIPO4,
l"apmonunueckue KOJIeOaHuUs. Kunemarnueckoe u OK 02, | IIP65, IIP66, IIPGS, IIPG9,
JUHAMHYECKOE OIUCaHUE. OHEPreTUYECKOE ONUCaHHE OK 03, | ITPyl, IIPy2, Ilpy3, IIpy4,
(3aKOH CcOXpaHEeHHMs] MeXaHW4eckoill dsHepruu). BriBon OK 06, | IIPyS, IIPylo0, [1Pyl1,
JTUHAMUYECKOTO OIMUCAHUS TapPMOHHYECKUX KOJICOAaHUU W3 OK 07 | IIPyl3, JIP25, MP4, MPe,

WX DHEPreTUYECKOro M KWHEMAaTUYECKOrO0 OIMHUCAHMUS.
Avmiutyna u  (aza  konebanuii. CBsA3b  aMIUTHTYIBI
KojeOaHWi  HMCXOMHOW  BENIWYUHBI C  aMIUIUTyAaMu
KojeOaHuil ee ckopocTu U yckopeHus. llepuon m gacrora

konebanuid. Ilepuox Manmbix  CcBOOOAHBIX — KoJeOaHM
MaTeMaTHYecKoro  MasTHHKA.  llepmox  CBOOOJHBIX
KonebaHui  mpyXMHHOro  magtHuka. [loHartue o

3aTyxallmux KojeOaHusx. BbolHyX7eHHbIE KoJeOaHMUs.
Pe3onanc. Pe3onanchass kpuBas. BnusiHue 3aryxaHusi Ha
BHJI PE30HAHCHOW KpHUBOU. ABTOKOJIeOaHMsI. MexaHuueckne
BOJIHBI, YCJOBUS HMX pacrnpocTpanenus. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBL. [lepron, ckopocTh pacrpocTpaHeHUs U
JuiiHa BOJHBI. CBOMCTBAa MEXaHUYECKUX BOJH: OTpPaKEHHE,
npenoMiieHue, wuHTepdepeHuuss uW  AUPpakus. 3BYK.
CkopocTth 3Byka. ['poMkocTh 3Byka. Beicota TOoHa. TemOp

MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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3ByKa. [IlymMoBOE€ 3arpsi3HeHNE OKPYKAIOLIEH CPEIbl.

B ToM yunc/ie NPaKTHYECKHX U JIA00PATOPHBIX 3aHATHIT 6/0
[Ipaktrueckoe 3anarue Neld., MexaHudeckue KojieOaHUS U 2/0 OK 01, | ITPyS, Ilpy9, IIP62,ITPG6,
UX XapaKTePUCTUKHU OK 02, |IIP67, MP1, MP3, MPI15,
OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS8, MP10
Jlaboparopuoe 3amstue Ne 20. IIpoBepka 3aKOHOB 2/0 OK 01, | I1P62, IIP6G6, IIP68, IIPy3,
KOJIeOaHUH MaTEMaTHYECKOTO MasSTHUKA OK 02, | IIpy7, I1PyS8, IIPyl10, IIPyl2,
OK 05, |IIP610, [Ipy2, IIPyl2,
OK 07, |IIP610, MP3, MP5, MPI5,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Jlaboparopnoe 3anartue Ne 21. l3yueHue 3aKOHOB 2/0 OK 01, | I1P62, IIP66, IIP68, IIPy3,
MPYKUHHOI'O MAsITHUKA OK 02, | IIpy7, I1Py8, I1Pyl10, I1Py12,
OK 05, | ITP610, [Ipy2, IIPyl2,
OK 07, | IIP610, MP3, MPS5, MPI15,
OK 04 | MP28, MP31, MP32, MP33,
OK 09, | MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Tema 5.2 JAnpakTuyecKkue eMHUIbI, COJIePKAHUE 16/0
DJIeKTPOMarHUTHbIE Koneb6atenbupiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC 4/0 OK 01, |IIPol, ITP62, ITPG3, 11P64,
K0J1e0aHUs ¥ BOJIHBI KojeOaHus B  WACATBbHOM  KoJeOaTelnbHOM  KOHTYpE. OK 02, | IIP65, IIP66, IIPGS, ITPG9,
@opmyna  Tomcona.  CBsa3p  aMIuIMTYyABl  3apsna OK 03, | [IPyl, IIPy2, Ilpy3, IIpy4,
KOHJIEHCATOpa ¢ aMIUTUTYAO0N CHJIBI TOKa B KOJeOaTelbHOM OK 06, | IIPy5, IIPylO, ITPyl1,
KOHType. 3aKOH COXpaHEHHUs DHEPrud B UACAIBHOM OK 07 | IIPyl3, JIP25, MP4, MPe6,

KoJIe0aTenbHOM KOHTYpE. 3aTyXarolue 3JIeKTPOMAarHUTHbIE
KosiebaHus. BeIHYX/1eHHbIE 2JI€KTPOMAarHUTHBIE KOJIeOaHMs.
[lepemenHbli  TOK. MOIIHOCTE NEPEMEHHOIO  TOKA.
AMIIIMTYJHOE M JIEHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKA H

MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
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HalpsDKEHUsS TPH  pasIuyHOM  (QopMe  3aBHCHMOCTH
MEPEeMEHHOTO TokKa OT BpeMeHH. CHHYCOUIAIBHBII
MepeMeHHbI TOK. Pe3uncTtop, KOHACHCATOp MW KaTyllKa
WHIYKTUBHOCTH B IEMH CHHYCOUJAIBHOTO IEPEMEHHOTO
Toka. Pesonanc TokoB. Pe3onanc nHanpsbkenuil. MaeanbHbii
tpancopmarop. IIponsBoacTso, nepeaaya u noTpediieHUE
AICKTPUYECKON HSHEPruHM. OKOJOTHUUECKHE PHUCKH TIPH
MIPOU3BOJICTBE AJIEKTpOdHEprun. KynbTypa HCIOIB30BAHUS
AJICKTPOIHEPTUU B MMOBCEIHEBHOM JKH3HH.
DNeKTPOMarHUTHBIE BOJIHEL. VYcinoBus U3ITydeHUS
AJICKTPOMArHUTHBIX BOJIH. B3awMHas opueHTanus BEKTOPOB

E,B,V B JNeKTpoMarHutHo  BonmHe.  CBoiicTBa
ANIEKTPOMAarHUTHBIX  BOJIH:  OTpPak€HUE, IPEJIOMIICHUE,
nonsApuzanus, wuHTephepenuus u gudpaxaus. [lkama
AJIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHne 37eKTpOMarHUTHbIX
BOJIH B TexHUKe H ObITy. [lpuHIMIBI paguocBszu u
TEJIEBUACHHUS. Paguonoxarus. ONeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEN CpEbl.

JIP12, JIP28, JIP31

IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlePKAHUE 2/0 OK 01, | ITP61, TIIP62, TIIPG3, IIPG4,
Tuner AJIEKTPOCTAHIIUH. KII1J AJIEKTPOCTAHIINH. OK 02, | IIP65, IIP6G6, IIPGS, ITPG9,
TexHOomornu OXpaHsl OKPYKAOLIEH Cpenbl NMpU CKUTAHUU OK 03, | ITPyl, IIPy2, Ilpy3, IIpy4,
OpPraHUYEeCKOro TOIUIMBA. OK 06, | IIPyS, IIPylO, [1Pyl1,
OK 07 |IIPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM yunciie MpakTHYeCKUX U JIA00paTOPHBIX 3aHATHIA 10/0
[Ipaktuueckoe 3anstue NelS. Pemenue 3amady Ha BUIBI 4/0 OK 01, | ITPy5, TIlpy9, IIP62,ITPG6,
CONPOTUBJICHUI B IEMIX MEPEMEHHOIo TOKa. Pacuer nenu OK 02, |IIP67, MP1, MP3, MPI5,
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TpanchopmaTopa. OK 03, | MP12, MP13, MP17, MPI19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS§, MP10
[Tpaktuueckoe 3anstue Nel6. Pemenwme 3amad mo Teme 4/0 OK 01, | IIPyS, Ilpy9, IIP62,I1PG6,
«DNEeKTPOMAarHUTHBIE KoJiebaHuss © BodHBL. Dopmyna OK 02, |IIP67, MP1, MP3, MPI5,
TomcoHa» OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS§, MP10
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEPIKAHNE 2/0
JlaboparopHoe 3aHATHE Ne 22. YcTpoicTBO 2/0 OK 01, | ITP62, IIP66, IIP68, IIPyl,
Tpa"copmaTopa, reHepaTopa OK 02, | ITPyl13, IIPy3, IIPyS, Ilpy7,
OK 05, | ITPyS, [1Py10, [1Py12,
OK 07, | I1P610, [Ipy2, IIPyl2,
OK 04 | IIP610, MP3, MP5, MPI5,
OK 09, | MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 5.3 JunakTuyeckue eTUHUIBI, COAEPKAHUE 10/0
OnTnka [IpsimonuHEtHOE paclpoCTpaHEHHE CBETa B OJAHOPOJHOU 4/0 OK 01, | ITPG1, ITP62, I1IPG3, ITP64,
cpene. Jlyu cBera. Toueunslii uCTOUYHUK cBeTa. OTpaskeHHE OK 02, | IIP65, IIPG6, IIPGS, IIPG9,
CBETa.  3akOHbBl  OTpaxkeHus  cBera.  Iloctpoenue OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
n300pakeHuil B TuiockoM 3epkane. Cdepudeckue 3epkaia. OK 06, | [TPyS, IIPyl0, [TPyl1,
[Ipenomnenue cBera. 3aKOHBI MPEJIOMJIEHUS  CBETA. OK 07 | IIPyl3, JIP25, MP4, MPe6,

AOCOMIOTHBIN TMOKa3zaTedb mperaoMieHus. OTHOCUTEIbHBIN
IoKazarenb npeiaoMieHus. [IocTOSIHCTBO 4acTOThl cBeTa U
COOTHOIIEHUE JUTMH BOJIH pu nepexozue
MOHOXPOMaTHYECKOI0 CBETa YEpE3 I'PaHUIly pasfena ABYyX
onTu4eckux cpen. Xon ydeil B npusMme. J(ucnepens ceera.
Crnoxublif coctaB 6enoro cBeta. L[set. [lonHoe BHyTpeHHEee

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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oTpaxkeHue. IIpenenbHBII yrojl TMOJHOTO BHYTPEHHETO
orpaxxenus. CoOuparoiue u paccerBaromue TuH3bl. ToHKas
nuH3a. DOKYCHOE pacCTOSHUE U ONTUYECKas CUjla TOHKOM
JTUH3BL. 3aBUCHUMOCTb (POKYCHOTO PpACCTOSIHHSI TOHKOH
chepuueckoil JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
nokasarenss npenowsieHus. DopMmysia  TOHKOM  JIMH3BIL.
VYBenuueHue, gaBaemMoe JIMH30M. X0 Jiy4a, MPOIIEAIero
JIMH3Y 10/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHON ONTUYECKOM
ocu. [locTtpoenune n300paxeHni TOUKH U OTpe3Ka MpsIMON B
COOMpAIOMIMX W PACCEMBAIOMIMX JIMH3aX M HMX CHUCTEMax.
OnTuueckue npubopsl. Pazpemaromias cnocodbnocts. ['na3
Kak onTtudeckass cuctema. Ilpenensl npuUMEHUMOCTH
r€OMETPUYECKON ONTHKHU. Bonnoas ONTHKA.
Wutepdepennms ceera. KorepeHTHbIE HICTOUHUKHU. Y CITOBHS

HaOIoAeHUS MaKCHMYMOB u MHUHMMYMOB B
UHTEPPEPEHIIMOHHONW KapTUHE OT JIBYX KOTEPEHTHBIX
HCTOYHUKOB. [Tpumepsr KJIACCUYECKUX
UHTEPPEPEHINOHHBIX CXEM. Hudpaxus CBETA.

JudpakimonHas pemierka. YciaoBue HaOIIOAECHUS TIaBHBIX
MaKCHMYMOB NpHU MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
audpakuuoHHyto pemetky. [lonsgpuszanus cBera.

IIpodeccuonabHO-OPHEHTHPOBAHHOE COAEPKAHME
Hcnonbs3oBanne AJIEKTPOMArHUTHBIX BOJIH B
peHTreHorpauu M pPEHTTeHOCTPYKTYPHOM aHalu3e  JUIs
U3yYeHHs] CTPOEHHUs MeTalsioB. MHppakpacHble BOJHBI B
TEXHHKE.

2/0

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

[1P61, I1P62, TIPG3, IIP64,
I1P65, I1P66, I1P68, ITPGY,
[IPyl, IIPy2, Ilpy3, Ilpy4,
[1PyS, IIPyl0, [1Pyl1,
[IPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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B ToM unciie npakTHYeCKUX M JIA00PATOPHBIX 3aHSITHIA 4/0
[Ipaktuueckoe 3anstue Nel7. Pemenue 3agad 1mo Tteme 4/0 OK 01, | IIPyS, Ilpy9, IIP62,I1PG6,
«3aKOHBI OTpPaXCHHSI M MpesioMJieHHs cBera. Dopmyia OK 02, |IIP67, MP1, MP3, MPI5,
TOHKOM JIMH3BI». OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MP8&, MP10
Pa3nen 6. OcHOBBI crielMAJIbHONH TEOPHUHM OTHOCHTEJILHOCTH. 1/0
Tema 6.1 OcHOBBI I'paHuupl  NPUMEHMMOCTH  KJIACCMYECKOM  MEXAHUKH. 1/0 OK 01, | IIPyl, IIPy2, Ilpy3, IIpy4,
cnenuaJbHoi Teopun | [loctynaTel  cneuuanbHOM  TEOPUM  OTHOCUTEIBHOCTH. OK 02, |IIPy5, IIPylO, [TPyl11,
OTHOCUTEJIbHOCTH. [IpoctpancTBeHHO-BpeMeHHOW HHTEepBal. [IpeobGpazoBanus OK 03, | [TPyl13, JIP25, MP4, MP6,
Jlopenna. VYcinoBue npUYMHHOCTH. OTHOCUTEIBHOCTH OK 06, | MP13, MP17, MP18, MP19,
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE BPEMEHH M COKpAIlCHUE OK 07 | MP20, JIPS, JIP6, JIP32,
JUIMHBL. DHEPrus M UMIIYJIC PEIATUBUCTCKOM YacCTHUIBI. MP21, MP23, MP44, MP38,
CBsi3b Macchl C PHEPrued W UMITYJIIbCOM PEISITUBUCTCKON MP39, MP46, JIP14, JIP13,
YaCTHUIIbl. DHEPTHS MTOKOS. JIP12, JIP28, JIP31
Pa3znesn 7 KBantoBas ¢pusuka 15/0
Tema 7.1 JAupaKkTudyecKkne eIMHUIbI, COIePKAHNE 4/0
Kopnyckyasipao- PaBHOBecHOe TemoBoe M3NMydeHUE (M3MydyeHHEe abCONMIOTHO 1/0 OK 01, | IIP61, ITPG2, ITPG3, ITPG4,
BOJIHOBOM yaJIu3M. yepHoro Tena). 3akoH cMenienus Buna. ['unoresa [1nanka o OK 02, | IIP65, IIPG6, IIPGS, IIPGY,
kBaHTaXx. @DOTOHBI. OHepruss W HUMIYIbC (HOTOHA. OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4,
®ororpdexr.  Onwitet AL CroneroBa.  3aKOHBI OK 06, | [TPyS, IIPyl0, [TPyl1,
¢doroadpdexra. YpaBHenue DitHmTerHa a1 GoTorddexra. OK 07 | IIPyl3, JIP25, MP4, MP6,

"Kpacnas rpanuna" ¢otosdpdexra. [laBneHue csera (B
YaCTHOCTH, JaBJIEHUE CBETa HAa aOCOJIIOTHO IMOTJIOMIAIOIIYIO
1 abCONIOTHO OTpaxkawllyr mnoBepxHocTh). OmbiTel T1.H.
Jlebenesa. BonHoBbIe cBolicTBa yacTuil. BomHbl ne bpoiins.
JlnvHa BomHBI 1e bpoiinst u pa3Mepsl 00J1acTH JTOKaTH3aIUT
JIBHDKYILEUCS YaCTHIIBI. KopmnyckynsapHo-BOJIHOBOM
nyanu3M. Jludpakuus SIEKTPOHOB HAa  KpUCTaJUIaX.
Crneunduka wusmepenuid B Mukpomupe. CooTHOIIEHUS
HeomnpeaeneHHocrel [ 'elizenOepra.

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlEPKAHUE
JlazepHbIE TEXHOJIOTHU B METALTYpPTruu. AGCOIIOTHO YEpHbIE
TeJa UX MPUMEHEHHE.

1/0

B ToM yunciie NPaKTHYECKHX U JIA00PATOPHBIX 3aHATHI 2/0
[Ipaktrueckoe 3ansTue Nel8. Pemenue 3amad mo Tteme 2/0 OK 01, | ITPyS5, Ilpy9, IIP62,ITPG6,
«3akonsl hoTorddekTa. YpaBHeHHE DUHIITEHHAY. OK 02, |IIP67, MP1, MP3, MPI5,
OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS8, MP10
Tema 7.2 JAnaakTuyecKkue eqMHUIbI, COJEPKAHUE 5/0
CrtpoeHue aToma OnbITHl 10 KCCIEIOBAHUIO CTPOCHUSI atoMa. [lnanerapHas 1/0 OK 01, | IIPG1, ITPG2, ITPG3, ITP64,
Mozenb atoMma Pesepdopna. [locrynarsr bopa. U3nyuenue u OK 02, | I1PGS, ITP66, 11P68, IIPGY,
norjomeHue (GOTOHOB MPU TMEpexojie aroMa € OIHOTO OK 03, | [IPyl, IIPy2, Ilpy3, Ilpy4,
ypoBHS BHepruu Ha Jpyroil. Buael cnektpoB. Crektp OK 06, | ITIPy5, TIIPylO, [TPyl11,
ypOBHEW sHepruu aroMa Bojopoaa. CHOHTaHHOE H OK 07 |IIPyl3, JIP25, MP4, MPe6,
BBIHYKJICHHOE U3J1ydyeHHe cBeta. Jlasep. MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4nciie MPaKTHYECKUX U JA00PaTOPHBIX 3aHATHI 4/0
[Ipaktuueckoe 3anstue Ne 19. «Ilocrymarer bopa. 4/0 OK 01, | ITPy5, TIlIpy9, IIP62,ITPG6,
DHEpPreTUIeCKue ypoBHMY. OK 02, |IIP67, MP1, MP3, MPI5,
OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MP8&, MP10
Tema 7.3 JAupakTuyeckne eIMHUIbI, COIEPKAHNE 6/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
ATOMHOE SIIPO Hyxnonnas mozgens siapa ['eiizenOepra - MBanenko. 3apsia 1/0 OK 02, | IIP65, IIP66, IIPGS, ITPG9,
sanpa. MaccoBoe uucino sapa. M3oronsl. PagroakTMBHOCTS. OK 03, | [IPyl, IIPy2, Ilpy3, IIpy4,
Anbda-pacrian. OIEKTPOHHBIH M MO3UTPOHHBIA Oera- OK 06, | IIPyS, IIPylO, [TPyl1,
pacman. ['amMma-uznydeHnwe. 3aKOH  paJMOAKTUBHOTO OK 07 | ITPyl13, JIP25, MP4, MP6,
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pacnana. PagnoakTtuBHBIE M30TOIBI B mpuponae. CBoicTBa
MOHU3MPYIOLIErO H3JIy4eHUus. BinsHNEe paauoakTUBHOCTH
Ha JKMBble opraHu3Mbl. EcTecTBeHHbI (OH H3ITydeHHS.
Jlo3umeTtpusi. DHeprus CBsI3U HYKJIIOHOB B siape. SnepHble
cuibl. Jledekt maccel snapa. SnepHbie peaknuu. Jlenenue u
CUHTE3 anep. SnepHble  pEaKTOPHI. [Tpobnembl
YOPaBISIEMOTO TEPMOSAEPHOIO CHUHTE3a. JKOJOTMYECKHE
aCIeKTbl  PAa3BUTHUs  SIEPHOM  DHEpreTuku.  Meronasl
PEruCTpaLMK U UCCIENOBAHUS AIIEMEHTAPHBIX YACTHII.
OyHAaMEHTAIbHBIE B3aUMOJCHCTBUA. bapruoHbI, ME30HBI U
nentoHsl. [IpencraBnenue o CrannaptHoil Mmonenu. KBapk-
IJIFOOHHAs MOJENb aapoHoB. Pusuka 3a mpenesnamu
CranpaptHoil Mogenu. TemHas MaTepusi U TEMHas YHEPTHUs.
EnuHcTBO (DM3nvecKkoil KapTHHBI MUpA.

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

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePIKAHUE 1/0
Hcnonb30BaHne AIEKTPOMATHUTHBIX BOJIH B METaJLUTyprHH.
CnekTpoMeTpbl U3TyYEHUN.
B ToM yHcJ/ie MPaKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA 4/0
[Tpaktuyeckoe 3ansatue Ne 20 «3anuch SAEpHBIX peaKUU. 4/0 OK 01, | IIPy5, Ilpy9, IIP62,IIPG6,
CtpoeHue aTOMOB U aTOMHBIX sijiep. 3aKOH PaJHOaKTUBHOTO OK 02, |IIP67, MP1, MP3, MPI5,
pacmana. OK 03, | MP12, MP13, MP17, MP19,
OK 09 | MP 20, MP45, MP42, MP 43,
MPS§, MP10
Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH. 2/0
Tema 8.1 DiieMeHTHI JAupakTuyeckne eIMHUIbI, COIEPKAHNE 2/0
ACTPOHOMUM H OTansl pa3BUTHSA ACTPOHOMUHU. [Ipuxknagnoe Hu 2/0 OK 01, | ITP63, ITPy6, [TPy8,MP 10,
acTpopu3uKH. MHPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMUHU. OK 02,
[TpuMeHNMOCTb 3aKOHOB (PM3UKU I OOBSCHEHUS IPUPOJIBI OK 03,
KOCMHYECKHX OOBEKTOB. MeTOoapl  acCTPOHOMHYECKHX OK 06,
nccnegoBannii. COBpEMEHHBIE ONTHUYECKHUE TEJIECKOIBI, OK 07
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paguoTeNnecKomnbl, BHeaTMocdepHas acTpoHOMHsS. Buj
3Be3qHoro Heba. Co3Be3nus, SPKUE 3BE3[IbI, TUIAHETHI, MX
puguMoe aBmkeHme. ComHeuHas cucrema. CoJHIE.
Conneunast aktuBHOCTb. Mcrtounuk sHeprum CosHua U
3B€3/. 3B€3/bl, UX OCHOBHbBIC XapaKTEpUCTUKHU. [[narpamma
"CIIeKTpaJIbHBIA KJIACC - CBETHUMOCTB'". 3Be3lbl TJIABHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTH"
JUIsL 3B€3J IJIABHOM IIOCJIENOBATEIBbHOCTU. BHyTpeHHee
ctpoeHue  3Be3d. COBpEeMEHHBIE  MPEACTABICHHUS O
MPOUCXOXKACHUN W HSBoJonMK CoOJHIIA W 3BE3. DTalbl
Ku3HM 3Be3d. Mieunblii Ilyte - Hama [anakrtuka.
Ilonoxxenue u newkenue ConHna B [amaktwke. Turbl
rajakTuk. PaguoranakTukd W KBazapbl. UepHble AbIPHI B
anpax TralakTuk. Bceenennas. Pacmupenue BceneHHOM.
3akon XaO6mna. Pazberanue ramaktuk. Teopust Bombiioro
B3pbIBa. PenukToBOE M3nmydeHue. MacmitaOHas CTPyKTypa
Bcenennoii. Meraranaktuka. HepemieHHbsle  1poOJIeMbl
ACTPOHOMMUH.

HpOME)KyTO‘lHaH aTTeCTanusa

18

Bcero:

240/38
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3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Crnenuanu3upoBaHHoe 000py/OBaHUE, TEXHUYECKHE

Tembl mabopaTropHblx W (Win) mpaktudeckux | Kpatkoe coxmepxkanue/ omnucanue  (I1eib
. CpelIcTBa,  MporpaMMmHoe  oOecrneueHue  (mpu
3aHATUN paboThI)
HEO0XO0IMMOCTH)
Pa3znen 2 MEXAHUKA
JlaGopaTopHble 3aHATHSI
JlaboparopHoe 3ansTre Nel "  JKCIEPUMEHTAILHO ONpEAeNUTh | BEChl C  pa3HOBecaMH; JIMHEWKa MacluTabHas;

«Ormpenenenue IJIOTHOCTH Teja Pa3sIuIHON
bopmbI»

IJIOTHOCTH KUAKOCTH U TBEPIOTO TEINA;

" OIpPEIEIUTH LEHYy JCJICHUS
U3MEpPUTENIbHBIX ~ NPUOOPOB,  HU3MEPUTH
reOMETPUYECKUE Pa3MEPBI Te€J, ONPEICIINTh
UX Maccy, paccuuTarb OOBEM, pe3yJbTar
CPaBHUTb C TaOIWYHBIMM 3HAUYECHUSMH MU
YCTaHOBHUTB NOTPEUIHOCTh KCIEPUMEHTA

LITAHTEHIIUPKYJb, MEH3YpKa; BELIECTBO, IUIOTHOCTh
KOTOPOI'0 HY>KHO OIPEACIUTh

JlaboparopHoe 3ansiTue No2
Onpenenenne  kod(pdummenta
yIPyroro Tena

KECTKOCTHU

*  U3yuuts 3aBUCUMOCTh CUJIBI
YOPYrocTH OT JIMHEWHOH nedopmaruu; Ha
npumepe nedopmauu pacTsKeHUs
AKCIEPUMEHTAITBHO MOATBEPINUTH
CIIPaBENIMBOCTh 3aKOHa l'yka; onpenenurb
pacu€THBIM W TpaduuecKuM crocodamu

KodduimeHT  ynpyroctd  (KECTKOCTH)
NPYKUHBI (PE3UHBI);

"  ONpeneiuTh LIEHY JeJIeHUS
U3MEPUTENBHBIX ~ TPUOOPOB,  H3MEPHUTH

YAJIMHEHWE YIPYroro Tena MpU pa3iInyHbIX
nedopmarusax, paccuutaTh KodpduimeHt
JKE€CTKOCTH,

"  pe3yJbTaT CPAaBHHUTH C TaOJIHMYHBIMU
3HAQYEHUSIMU M YCTAHOBHUTH MOTIPEIIHOCTh
IKCIIEPUMEHTA

ratuB ¢ MypTOi M JeprKaTessiMu, TUHAMOMETp C
UCCIIeAyeMON TPYKUMHOW M 3aKPBITOW MIKAIOW (WM
UCCIIElyeMbIil JIOCKYT pe3uHbl), JUHEWKa, dama oT
BECOB, HA0Op Ipy30B ¢ U3BECTHBIMU Maccamu (o 100
u 50 rpamMmoB)

IIpakTHYeckHe 3aHATHA
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[TpakTrueckoe 3anstue Nel
Pemienne 3agau mo KuHEMaTuKe. YpaBHEHUS
JIBUKCHHUSI.

®  Hay4uThCA pa3nu4arb BH/]IBI
MEXAHUYECKOTO JBI)KECHHS B 3aBUCUMOCTHU
oT  (QOpMBI  TPACKTOPHM M  CKOPOCTH
IIEPEMELICHUS.  TeJa, pacCUUTHIBATh €ro
napameTpsl, Hay4UTbCS n300paxarb
rpapudecku pa3u4HbIC BU/JIBI
MEXaHUYECKUX  JBWKCHUHM,  3alUCBIBATh
YPaBHEHHs  JBIJKCHHUSA, pa3jauyaTb  €ro
OTHOCHUTEJIBHOCTD; Hay4HUTbCS
dbopMynMpoBaTh  CIENyIOIUME  MOHSTHS:
MEXaHUYECKOE JIBUOKCHHE, CKOPOCTb U
YCKOpPEHHUE, CHCTEMA OTCYETA, MEXAaHUUECKUN
IIPUHIUII OTHOCUTEIIBHOCTH;

" [oclle M3Yy4YEHUS TEOPETUYECKOIrO
MaTepHuala pacCMOTpeTh 00Opasell pelIeHHs
TUINOBBIX  3aJa4, BBIIOJHUTH  3aJaHus
IIPAKTHYECKON YaCTH

WHIWBHUIyAIbHOE  3aJlaHWE,  KOHCIIEKT  JICKITUH,

CIIPpaBOYHBIC MAaTCPUAJIbL

[Ipaktuueckoe 3ansatue No2 Pemienue 3anau Ha
MapaMeTpbl BPAIaTeIbHOTO ABUKECHUS

®  HAY4YUTHCH peuarb 3aJa4du Ha

MapaMeTpbl BPAIIATEIbHOTO JBHKECHUS

HHAUBUIYAJIBHOC 3agaHuc, KOHCIICKT HeKHHﬁ,

CIIPAaBOYHBIC MAaTCPUAJIbI

HpaKTI/I‘-ICCKOG 3aHsaTue Ne3 Pemenue 3agay 110
TeMe «BuIbl cHiI B MEXaHHKE. Cuna TPCHUA
IMOKOs, CKOJIbXKCHUA, KaUCHUS, BpALLICHU S

" pacKpbITb  COJEp)KaHHE  3aKOHOB
HploToHa ¥ 0COOEHHOCTH CHJ PA3IUYHOU
IPUPOJBI; 3aKpENUThb YMEHUS U HaBBIKU
peuieHus 3aaad Ha BTOpPOW 3akoH HproTOHA,
KOTI'Jla Ha TeJIO JEHCTBYIOT HECKOJIBKO CHII;

" [OCI€ M3YyYCHHS TEOPETHUYECKOTrO
MaTepHaja pacCMOTPeTh 00Opasell pelieHHs
TUTMOBBIX  3aJla4,  BBIIOJHUTh  3a/aHus
IIPAKTUYECKON 4acTH

TeTpaab  JUIsL  TNpakTHYecKux  paboT,  pydka,
METOJIMYECKHE PEKOMEHJALMU [0  BBIIOJHEHHUIO
paboThl, CIPaBOYHBINA MaTepHa, JMHEHKa, KapaHaall

[TpakTnueckoe 3aHSTHE No4 3aKOHBI
COXPAHEHUS B MEXAHUKE U UX IPUMEHEHHUE.

"  3aKpCnuTh YMCHHA n HaBBIKH
pCHICHUA 3aJa4 Ha 3aKOHbl COXpaHCHUA

SHEPIUH U UMITYJIbCA TEJIA;

TEeTpaab 1S  MPaKTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBINOJIHEHUIO
paboThl, CIPaBOYHBIN MaTepuall, JIMHENHKa, KapaHaaml
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" [IOCJI€ M3YYEHUS TEOPETUYECKOrO
MaTepuaa pacCMOTpPETb 00pasel pelieHus
TUIIOBBIX  3aJad,  BBIIOJHUTH  3aJaHUA
[IPAaKTUYECKON YaCTH

[pakTrueckoe 3ansTae NS " 3aKpemuTh YMEHUS W HAaBBIKM | TETpagb Uil TPAKTHYeCKUX  paboT,  pydka,
Pemenne 3amay Ha QopMyibl pabOTHl CHIL. | pemieHHs 3aaa4  Ha (GopMysbl  pabOThI, | MCTOIUYECKHE PEKOMEHIALUH IO  BBINOJHCHUIO
Paborta 1 MomHOCTE. DHEPrHs, €€ BUAbL. 3aKOH | MOLTHOCTH, 3aKOHBI COXPAaHEHUS paboTHI, CIPAaBOYHBIM MaTepHal, JHHEHKa, KapaH/aall
COXpaHEHUsI SHEPTUH " [OoCiie M3YYCHUS TEOPETUYECKOIrO

Marepuasia pacCMOTPETh O00pasel] pereHus

THUITOBBIX 3aaa4, BBIIIOJIHUTH 3aJaHus

NPaKTHYECKOH YacTH
Paznen 3 Mouekyasipuas ¢usnka u
TePMOJIMHAMHKA
JlaboparopHble 3aHATHUS
Jlabopatopuoe 3amatue Ne 3 “IIpoBepka "  U3y4YHTh B3auMOCB3b | CHIIb(OH (QIIOMUHHUEBBI TEPMETUYHBIA IMIHHID C
ra3oBbIX 3aKOHOB. N3yueHne | MaKpOCKOIIMYECKUX [1apaMeTpOB rasa | ToppupOBaHHBIMH CTEHKAMHM, IIKAJIOH YCIOBHBIX
M30TEPMHUYECKOTr0, M300apHOTO M HM30XOPHOTO | 3aJJaHHOW MAcChl; ONBITHBIM ITYyTEM yOEIUTCS | €IUHML, TOPIIHEM C BEPTUKAIBHBIM  BHHTOM),

nppieccoB.”

B CIIPaBEUIMBOCTH 3akoHa bonsa-Mapuorra;

" ompenenauTb 00bEM M JaBJICHUE Taza
IIpU  IIOCTOSIHHOM  Temmeparype  IpHu
Pa3IMYHOM IOJIOKEHUH CTEKJISTHHON TpyOke
B COCYZE

BO3JIyXOBOJIHBIN COCAMHUTENBHBINA IJIAHT, MAHOMETD,
O0apoMmeTp, HUCHBITYeMbId Tra3 3aJaHHOM MacChl —
BO3yX.

JlaGopatopHoe 3ansatue Ne 4 OmpeneneHue
TEMIEPATypbl HAarpeTbiXx TeJl C IOMOIIBIO
ONTUYECKOTO MUPOMETPA.

" ONpEeNeIuTh MOBEPXHOCTHOE
HaTsHDKEHHWE BOJBI U MBUIBHOTO PpacTBOpa
METO/IOM OTpPbIBA Karellb

"  W3MEpPUTh MACCY OJTHOW Karlld, JJTHHY
TPaHUIIBl IOBEPXHOCTHOIO CJIOSI, paCCUUTATh
KOA(DPUITMEHT TOBEPXHOCTHOTO HATSKEHUS
pacTBOPOB;

"  pe3yJbTaT CPAaBHHUTH C TaOJIHMYHBIMU
3HAQUEHUSIMU U YCTAaHOBUTH MOTIPEIIHOCTh

MIMPUIL JUTSI YUCTOM BOJBI, IIMPHI] AJS MBUIBHOTO
pactBopa (oO0beMoMm 5—10 muT), cTakaHYUK C YUCTOM
BOJOH, CTakaHYMK C  MBUIBHBIM  PAacTBOPOM,
MTaHTCHUUPKYJIb WX MUKPOMETP, OCTPO OTTOYECHHEIN
KapaH/aii.
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HKCTICPUMEHTA

Jlabopatopnoe 3anstue Ne 5 Ormpezenenue
k03 uIMeHTa TMOBEPXHOCTHOH IUIOTHOCTH
KUAKOCTU MCTOOM OTPhIBA KAIlCJIb

" pe3yibTaT CPAaBHUTH C TAOIUYHBIMU
3HAYEHUSAMU U YCTAHOBUTH IIOIPEIIHOCTH
JKCIIEPUMEHTA

IITIPUIL JUTSE YACTOW BOJBI, IIMPHI] JJIsS MBUIBHOTO
pactBopa (o6bemMoMm 5—10 muT), CTakaHYUK C YHUCTOM
BOJOH, CTaKkaHYMK C  MBUIBHBIM  PAacTBOPOM,
MITaHTCHITUPKYIIb WIH MUKPOMETP, OCTPO OTTOYCHHBIN
KapaHJarl.

JlaGopatopHoe 3ansarue Ne6 OmpeneneHue

BJIA)KHOCTHU
JaBJICHHUA

BO3lyXa W

aTMochepHoro

U3MEPUTh  OTHOCHTEIBHYIO  BJI&KHOCTH
BO31yxa B aboparopun (GU3MKH C TTOMOIIIBIO
HCUXPOMETPA, U3MEPHB  TEMIIEpaTypy
BJI&)KHOT'O U CYXOTI'0 TEPMOMETpa

rurpometp ncuxpomerpuueckuit BUT — C, crakan ¢
KUITTYEHOW BOJIOU

Jlaboparopuoe 3anstue No7 OmpeneneHue
yI€IbHON TEIIOEMKOCTH BEILLECTBA

"  OIBITHBIM myTeM OIPEICIUTh
BEJIMYNHY YAEIbHON TETIOEMKOCTH
BEIIECTBA U BBUICHUTH (DM3MUYCCKHUN CMBICI
YpaBHEHHUS TEIUIOBOTO OaaHca,

" ONpEACIHUTh LCHY JIeTICHUS
M3MEPUTENIbHBIX IPUOOPOB, U3MEPUTH Maccy
KaJOpUMETpa, BOJbI, TEjla, HAarpeB TeJo,
NPOM3BECTH  TEINIOOOMEH €  BOJIOH,
paccyMTaTh TEIUIOEMKOCTH Tella,

"  pe3yJbTaT CPAaBHHUTH C TaOJIMYHBIMU
3HAYCHUSMU W YCTAHOBUTH MOTPEUTHOCTD
HKCIIEPUMEHTA

BEChl  ONTHYECKHME Ha  LITATHBE,
HCCIIEyEMOE BEIIECTBO; KaJIOPUMETD;
AIIEKTPOILINTKA; COCYH C BOAOH

pa3HOBEC;
TEPMOMETD;

JlaGopatopHoe 3aHsTHE Ne§
MOJyJIsl YIPYTOCTH PE3UHBI

Onpenenenue

" Hay4YuTbCA CO37aBaTh KPHUCTAJLUIbI,
MPOHAOII01aTh POCT KpUCTaJlIa, H300pa3uTh
€ro dTarbl rpaduuecKku;

"  ONpeleluTb  MOAYIb  YOPYTOCTH
PE3UHBI PH PACTIKEHUH;
" [pPOM3BECTH paCTsDKEHUE IIHYpa,

U3MEpPUB pa3Mep JleopMalnu;
" pe3ynbTaT CpPaBHUTH C TaOJIUYHBIMU
3HAUEHUSIMU U YCTAaHOBHUTH IIOIPELIHOCTH

MIOBapeHHas COJIb, IUCTUIIMPOBAaHHAs BOJA, BOPOHKA,
JIepeBsIHHASI IMa)KKa, MapJisl, CTaKaHbl, HUTKa (JIecKa),
PE3NHOBBIN MIHYp JUIMHON 25—30 cM U cedyeHneM 4—
10 mm2 ,Habop rpy3oB mo 0,1 kr, mtaTuB, JUHEIKa,
IITAHTEHIIUPKYJb UM MUKPOMETP
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DKCTICPUMEHTA

Jlabopatopnoe 3anstue Ne 9 Ompenenenue
kod(dduimenTa  JTUHEHHOTO  pacIIUpPEHUs
TBEPJBIX TEID)

e  pE3yNbTaT CPABHHUTH C TAOTUIHBIMU
3HAYEHUSAMHU U YCTAaHOBUTH
MOrPEIIHOCTh IKCIEPUMEHTA

npubop A omnpeneneHus koddduumenra TMHEHHOTO
pacuIupeHusi, B COCTaB KOTOPOTO BXOJST CTEP>KHEBbBIE
o0Opa3ibl  (CTambHOW, alFOMHHUEBBIN, CTCKJISTHHBIH,
OpOH30BBIN ), IITAHTEHITUPKYJIb.

JlabopaTopHoe 3ansatue Ne 10 OmnpeneneHue
yIEIbHOU TEIJIOEMKOCTH Pa3IUYHBIX
METaJIJIOB

e PpPE3yiabTaT CPAaBHUTH C TaOJIMYHBIMU
SHAYCHUAMHU U YCTAHOBUTDH
MMOTPCITHOCTL SKCIICPUMCHTA

KAJIOPUMETP WJIM JIBa COCYyJa, KOTOPhIE MOXHO
BCTaBUTh OJUH B JPYroil, U3MEPUTEIbHBIN LUIUHIP
(MeH3ypKa), TepMOMETp, CTaKaH C BOJOW, BECHI C
pa3HOBeCaMH, UWJIWHIP METAUIMYECKUH C HUTHIO,
COCY/Jl C TOpsiY€il BOJIOH.

Jlaboparoproe 3ansatue Ne 11 Omnpenenenue
koopdunreHTa  ynpyroctd M MOAYIA
VIOPYroCTH Tpu AePopMaliK  PacTHKEHUS
TBEP/OIO Tea

® PC3yJbTaT CPABHUTH C TaOJIMYHBIMU
SHAYCHUAMU U YCTAHOBUTD
MOrpCIIHOCTb SKCIICPUMCHTA

BHUpTYyaJIbHast nmabopaTopHas pabora 1.09
Omnpenenenne Kod(p(UIMEHTA YIPYrOCTH W MOJIYIIS
YIPYTOCTH npu nepopmaruu pacTsbKeHust

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

HpaKTuquKue 3aHATHSA

[IpakTnueckoe 3ansaTue Neb6
Pemenne 3amau nmo teme «OcHoBbl MKT.
YpaBHEHME COCTOSHUS UAEATBHOTO ra3a»

" 33KpENUTb YMEHUS U  HaBBIKU
BBIUMCJIEHUS] TapaMeTPOB COCTOSHUS Trasa,
UCIIOJIb3Ysl Ta30Bbl€ 3aKOHBI M YpaBHEHHE
MenneneeBa — KnaiinepoHa;

" [IOCI€ M3YYEHHUS TEOPETUYECKOTO
MaTepuana paccMOTpeTh oOpaszel pelieHus
TUINOBBIX  3aJa4, BBIIOJHUTH  3a/aHus
MIPaKTUYECKON YacTH

TeTpaab  JUIsL  TNpakTHYecKux  paboT,  pydka,
METOJIMYECKHE PEKOMEHJALMU [0  BBHIIOJHEHUIO
paloThI, CIPaBOYHBINA MaTepHall, JUHEHKa, KapaHaall

[IpakTuueckoe 3ansitue Ne7
JlaBiieHME KUIKOCTEH M TBEPIBIX TEl. 3aKOH
ITackans.

" HAy4YUTbCS BBIUUCIATH JABICHHE B
KHUJIKOCTAX U TBEPAbIX Telax, MEepPEeBOJUTH
€IMHULIBI U3MEPEHUS B PA3JINYHBIE CUCTEMBI;

" [OCI€ M3YyYCHHS TEOPETHUYECKOTrO
MaTepHajia pacCMOTPeTh 00pasell peleHHs

TeTpaab UL TNpakTHYeCKuX  paboT,  pydka,
METOJIMYECKHE PEKOMEHJAIMU [0  BBHIIOJHEHHUIO
paloThl, CIPaBOYHBINA MaTepHall, JTUHEWKa, KapaHaall
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TUNOBBIX  3aJa4, BBIIOJHHUTH  3aJaHHUA
IIPAKTHYECKON YaCTH

[IpakTuueckoe 3anarue Ne§
Pemienne 3amau  1mo  temMe  «OCHOBEI
TEPMOJTMHAMHUKH. [Ipumenenue MepPBOTO
HayaJla TEPMOJAMHAMHUKA K H3O0MPOIECCaM.
KIIJI TenoBoro asuraress»

" 3aKpenuTh YMEHUS W  HaBBIKU
pelieHuss 3a7ad  Ha [EpPBOE  HA4yajo
tepmoguHamukn  u KIIJ[  temnoBoro
JIBUTATEIIS;

" [IOCJ€ HM3YYECHHUS TEOPETUUYECKOrO
MaTepuaga pacCMOTPETh 00pasell perieHus
TUIIOBBIX  3a/Ja4, BBINIOJHUTH 3aJIaHUS
IIPAKTUYECKON YaCTH

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

Pasznea 4. duekTpoauHaMuka

JlaboparopHble 3aHATHUS

Jlaboparopuoe 3anstue Ne 12 Ompenenenue
YAEIBHOTO COMPOTUBJICHHS TIPOBOTHUKA

" ompeesicHue YIIEIIBHOTO
COIIPOTHUBIICHUS MIPOBOIHHUKA
IKCIIEPUMEHTAIBHBIM ITyTEM;

" ONpeneuTh ey JICJICHUS
U3MEPUTENBHBIX ~ TPUOOPOB,  H3MEPUTH
TUTUHY MIPOBOJIHHKA, cobpath

NIEKTPUYECKYIO IIeNb 10 CXEME, CHSATh
MOKa3aHusl MpUOOPOB, pacCUUTaTh yJEIbHOE
COIPOTHBIICHUE TIPOBOJIHUKA;

" pe3ynbTaT CpPaBHUTh C TaOJIUYHBIMU
3HAYEHUSIMU U YCTAaHOBHUTH IIOIPELIHOCTH
HKCIIEPUMEHTA

UCTOYHUK TOKa, amIepmerp, BOJILTMETD,
COCAMHUTCIIbHBIC MPOBOJAA, KJIIOY, HITAHICHUOHUPKYIIb,
JMHEWKa, KYCOK MpPOBOJIA, YIEIBHOE COMPOTHBIICHUE
KOTOPOTO OIPEACISIeTCSI

JlaGopatopHoe 3aHATHE Ne 13
DKcnepuMEHTAIbHAS MpOBEPKA  3aKOHOB
[apajuIeIbHOTO " IIOCJIEZIOBATEIBHOTO

COCIUHCHUA ITPOBOAHHUKOB

"  U3YYUTH MOCJIEI0BATEIbHOE u
napajieIbHOE COSAMHEHUS TIPOBOJHUKOB;

"  ONpeneiuTh LEHY JieNIeHUs
M3MEPUTENbHBIX pudopoB, coOpatb
AIIEKTPUUYECKYIO enb o cxeme
MOCJIEIOBATEIBHOTO M TapaJuIeIbHOTO
COCJMHEHUs, M3MEpUTh CHUIy TOKa U

UCTOYHUK JJIEKTPUYECKOW DSHEPIrUU C IOCTOSIHHBIM
HanpspkeHueM (He Bbliie 25B); BOIBTMETP HIKOJIbHBIN;
amMIepMeTp UIKOJbHBINA, HAOOp JEeMOHCTPAIMOHHBIX
PE3UCTOPOB C pPa3HBIMHU CONPOTUBICHUSIMH, KIIOY,
COEIMHUTEIIbHBIE IPOBOJA
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HanpsDKeHHWE Ha BCEX ydacTKaX, NMPOBEPUTH
COOTHOILIEHUE [TapaMETPOB Ha COOTBETCTBUE
3aKOHaM COEMHEHUS

JlabopaTtopnoe 3amsitue Nel4  UsyueHue
pabotel mynbruMmerpa. Omnpenenenue D/C wu
BHYTPEHHETO  CONPOTHUBIEHUS  HCTOYHHMKA
AIIEKTPUYECKON SHEPTUu

HAay4YUTHCS  TOJIb30BATHCSA
JUTSL pa3HBIX PEKUMOB pabOTHI

MYJIbTUMETPOM

MYJIBTHUMETP, HA0Op pE3UCTOPOB, AHUOMABI, TPHOMBI,
HUCTOYHMK TOKA, PEOCTaT, COCAMHUTEIIbHBIEC IPOBOAA,
KIIIOY.

Jlabopatopnoe 3anarue Nel5 Omnpenenenue
TEMIIEPaTypHOTO KO3PPHUIIMEHTA MEIH

"  pPACKpPBITH BIIMSHUE TEMIIEpaTyphbl Ha
JJIIEKTPUYECKOE COIPOTHUBIICHUE METAIIOB;
OTBITHBIM TYTEM ONpenenuTh Koddduiuent
TEPMUYECKOT0 CONPOTHUBIICHHS MEIH, COOpaB
ANEKTPUYECKYIO LEIIb u U3MEpPUB
JJIEKTPUYECKUE ITapaMeTpsl MPU Pa3IudHbIX
TEeMIIepaTypax IIPOBOIHUKA;

" JIOCTPOUTH IO 3KCIEPUMEHTAIBHBIM
JTAHHBIM rpauk 3aBUCUMOCTH
COIPOTUBIJICHUs OT TEMIIEPATYPBI

pubop ISt OTIpEe/ICTICHUS TEMIIEPATYPHOTO
KO3 (UIIMEHTa CONPOTUBJICHHUS MEIU, TEPMOMETP
texunyeckuii or 0 go 100°C ¢ uenoin nenenus 1°C
OMMETp, BHEUIHHHA COCYJ] KaJOpUMETpa C BOJIOH,
IEKTPOTUINTKA, KIII0Y, COCIUHUTEIBLHBIC TIPOBO/JIA,
MITaTUB ¢ My(TOM U JIAIIKOA.

Jlabopatopnoe 3anarue Nel6 Omnpenenenue
COTIPOTUBIICHUS pesucTopa METOJIOM
MapKUPOBKU

" OIpPEIEIHTH HOMHUHAJIBHOE
CONPOTHUBIIEHUE  PE3UCTOPOB  METOAOM
MapKHpPOBKH;

"  ONpENEeNUTh JAOIYCTUMOE 3HAaYEHUE
CHUJIBl TOKA IJIs JAHHBIX PE3UCTOPOB IIPHU
U3BECTHOM HOMMHAJIE MOITHOCTH

HabOp pPEe3UCTOPOB Pa3HBIX CONPOTHBICHHH, TabIUIa
3HAKOB MapKHUPOBKH.

Jlabopatopnoe 3anarue Nel7 Omnpenenenue
KII/I narpeBareneit

"  HAYYUTHCS NMPAKTUYECKH OINPENEISThH
TETIOBYIO oTaauy JJIEKTPUUECKOTO
Harpesares JI000ro TUIa;

" [POU3BECTH HArpeB KHUIKOCTH U
OTIpeIeTTUTh TETTOBBIE napameTpsl
polecca;

= omnpenenuth 3HPEKTUBHOCTH pabOTHI
HarpeBartesiell CpaBHEHHEM MOJYYeHHOH U

2 2JEKTPUYECKUX HArpeBaTessi, COCY. A KUMITYCHUS
BOJbI, BOJAA, TEPMOMETp, CEKyHIOMep (uachl),
CIPABOYHHK MO (r3HKe
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MepelaHHON TETUIOThI

Jlaboparopuoe 3amsitme Nel8 Ompenencuaue
ANEKTPOXMUMHUYECKOTO OKBHUBAJICHTA MEIU B
nporiecce IEKTPoIIn3a cynb(ara MeIu.

" OIpEACIIUTH AIEKTPOXUMUYECKUN
DKBUBAJIEHT MEAM  JKCIEPHUMEHTAJIbHBIM
IIyTEM;

"  [IPUTOTOBUTH PACTBOP DJIECKTPOJIHTA,
MIPOIYCTUTh YEPE3 HETO AEKTPUUECKUHN TOK;

"  HalTH BIIEKTPOXUMHUYECKUM
SKBUBAJICHT MEIM 4Y€pe3 Maccy Ocajka Ha
ANEKTPOJIEH  TMapaMeTpbl  AICKTPUUYCCKOM
LEIH;

" pe3ynbTaT CPaBHUTH C TaOIUYHBIMU
3HAQUYEHUSIMH W YCTAaHOBUTH IMOTPEIIHOCTh
IKCIIEPUMEHTA

BECHl U  Pa3HOBECHI; aMIiepMeTp;  Yachl,
ANIEKTPOIUINTKA; aKKyMYJISITOpHasi Oarapes; peocTar;
KJIIOY; MEJHBIE JJIEKTPOoJbl (2 mIT).) CO BCTaBKOI;
COCTMHUTEIIBHBIC MPOBO/IA; AJICKTPOJUTUYECKAS] BAHHA
C PacTBOPOM MEAHOTO Kymopoca

Jlaboparoproe 3amsatue Nel9 3aBucumocthb
COIIPOTHBIICHUSI OT TEMIIepaTypbl 00pa3IoB
MeTaJljIa U MOJIYIIPOBOTHAKA

"  HU3MCPATH COITPOTUBJICHUC
IIpOBOAHHUKA OMMCTPOM;

" YCTaHOBHUTHb 3aBUCUMOCTb
COIIPOTUBJICHUC METalia n

MIOJIYIPOBOJIHUKA OT TEMIIEPATYPhI

MYJBTUMETP, NPUOOPBI A U3YUYEHHS] 3aBUCUMOCTHU
COIPOTUBIICHUS MeTaula M IOJYINPOBOJHHUKA OT
TEMIIEpaTypbl, TEPMOMETD, IIIEKTPUYECKas IUIMTKA,
IITaTUB C IPUHAAJIEKHOCTAMH, K0J10a ¢ BO/OI.

IIpakTHYeckHe 3aHATHA

[TpakTuueckoe 3ansTue Ne 9 "  W3y4YUTh IEKTPUYECKOE TOJI€, 3HATh | MHAUBUIYAJIbHOE 33JIaHUE, KOHCIIEKT  JICKIIH,
Pemienne 3amau mo Teme «DNEKTPOCTAaTHKA. | €0  MIPHUPOAY, ero JICUCTBUE  HA | CIIPABOYHBIC MAaTEPUAIIbI
ONEKTPOEMKOCTh KOH/IEHCATOPOB) ANEKTPUYECKUE 3apsbl u JpyTHe

ANEKTPUYECKHUE T10JIS;

" [OCJIE U3Y4YEHUS TEOPETUYECKOIO

MaTepuaiga paccMOTpeTh oOpaszell pelleHus

TUMOBBIX  337a4, BBINOJHUTH  3aJaHUS

MPAKTUYECKON YaCTH
[TpakTuueckoe 3angarue NelQ " 33aKpenuTh yMEHUS W  HAaBBIKW | T€Tpaab  JUIA  TpaKTUYecKuX  paboT,  pyuka,
Pemenue 3aaa4 «3aKOHBI OMa. | BBIUMCIEHUS CHJIBl TOKA, HANpPsHKEHUs, | METOIMYECKHE PEKOMEHJIalMd 1O  BBINOJIHEHUIO
CompotuBnenne. (CMemaHHOE COEAUHEHWE | CONMPOTHBIICHUS IO OMPEASICHUI0O W TO | pabOThI, CIPAaBOYHBIA MaTepHal, JTUHEWKa, KapaH/IaIll.
IIPOBOJHUKOBY 3akoHy OMma JIsl ydacTKa IelH, a TaKXke C
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YUYE€TOM 3aKOHOB Pa3JIMYHOI0 COCAMHCHUIA

IIPOBOJIHUKOB;
" [IOCI€ M3YYEHHUS TEOPETUYECKOrO
MaTepuajia pacCMOTPETh 00pasell peleHus
TUINOBBIX  3a/Jay, BBIIOJHUTH  3aJaHus
IIPAKTHYECKON YaCTH
ITpakTueckoe 3ansatue Nell "  HAay4HUTbCSA pemarb 3ajauy, | TeTpagb A8 IpPaKTUYEeCKUX  paboT,  pyuka,
Pemenue 3amay no teme «PaboTta, MOIIHOCTD U | UCTIONB3YS  (GOpMYJIBl  pabOTBl  TOKa U | METOJMYECKHE PEKOMEHJAMU TI0  BBIMOJIHEHUIO
COIIPOTHBIICHUE 3JIEKTPUUECKOTO TOKA» MOILHOCTH; paloThl, CLIPaBOUHBIN MaTepua, JIMHEHKa, KapaHalll
" [IOCIE€ M3YYEHUS TEOPETUYECKOrO
MarepHuaja pacCMOTpeTh oOpasell peleHHs
THUINOBBIX  3a/Jad,  BBIIOJHUTH  3aJaHUs

HpaKTquCKOﬁ qaCTu

[IpakTrueckoe 3ansitue Nel2
Pemenne 3agau no teme «MaruutHoe molie u
€ro XapaKkTEePUCTUKI

" 3aKpeNUTb YMEHUS U  HaBBIKU
BBIUUCIICHUS] BEJIMYUH C MCIIOJIb30BaHUEM
3akoHa Ammepa, GopMys I ONpeAeTIeHHs
MarHuTHOTO MOTOKa, cuiibl JIopeH1a;

" [IOCJI€ M3YYEHUS TEOPETUYECKOTrO
MarepHaia paccMOTpeTh 00pasel pereHHs
TUINOBBIX  3a/a4, BBIIOJHUTH  3a/aHus
IPAaKTUYECKON YacTH

TETpaab 1S  M[PaKTUYECKHMX  paboT,  pyuka,
METOJMYECKUE PEKOMEHJALMU IO  BBIIOJHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHEWKa, KapaHalll

[IpakTuueckoe 3anarue Nel3
Pemenune 3amau nmo teme «2IeKTpOMarHUTHas
WHTYKITHSL. 3akoH AIIEKTPOMArHUTHON
uHAYKIH. CaMOUHIYKIUS»

"  WU3Y4WTh SBICHUE JJIEKTPOMArHUTHOU
UHIAYKUUU, [paBwio JleHua,  sBicHUE
CaMOMHIYKIIMU U HAy4UThCS penlaTh 3a1a4H;

" [0CJIE U3YYCHHUSA TEOPETUYECKOIO
MaTepHuaga pacCMOTPeTh 00Opasell peleHHs
TUINOBBIX  3aJad, BBIIOJHUTH  3aJaHUs
MIPaKTUYECKON YacTH

TETpaab s  NpaKkTHYEeCKHX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBIIOJIHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHEHKa, KapaHall

Pa3pen 5. Kojie0anus M BOJIHBI

JlabopaTtopHble 3aHATHSA

JlaGopatopHoe 3ansitue Ne 20 HpOBepKa‘

" YCTaHOBHUTH

MAaTCMaTHYCCKYIO ‘ BHCKTPOHHBIﬁ CCKYHAOMCp, H3MCPUTCIIbHAA JICHTA,
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3aKOHOB Kosie0aHuit MaTEeMaTHYeCKOro | 3aBUCUMOCTbh ME€pHOJia HUTSHOTO MasTHUKA | IAPUK C OTBEPCTHEM, HUTh, IUTATUB C My(pTOHl H
MasiTHUKA OT JIJTMHBI HUTH MasiTHUKA; KOJIBLIOM
"  HU3MEpUTh BpeMsl 3aJJaHHOTO
KOJIMYECTBA KOJIeOaHUN, MEHSISL NIJTMHY HUTH,
paccuuTaTb U CPaBHUTb  MapaMeTpbl
KOJICOAHUH NP pa3HON JJTMHE MasiTHUKA
Jlabopatoproe 3anmste Ne 21 H3ydeHwue "  JKCHEPUMEHTAIBHO YCTaHOBUTH | IITATUB ¢ My(PTOH W JIanKO#H, HAOOp MPYKUH pPa3HOMN
3aKOHOB MPYXUHHOTO MasiTHUKA 3aBHCUMOCTh nepuosa Kose0aHui | )KECTKOCTH, HA0Op IPy30B pa3HON MacChl, CEKyHIOMEP
NPYKUHHOTO  MasiTHUKa OT  KECTKOCTHU
MPY>KUHBI U MaccChl rpy3a:
"  HU3MEpUTh BpeMs 3aJJaHHOTO
KOJIM4ecTBa  KoNeOaHWil, HU3MEpUTh W

paccuuTaTh MapaMeTphl KoJeOaHuii

JlaboparopHoe 3ansatue Ne 22 VYcTpoilcTBO

" WU3y4UTh YCTPOMCTBO W IPUHLUII

TpaHnchopmaTop J1ab0paTOPHBIH, JaMiia HaKaJIUBaHUs,

TpancopmaTopa u reaepaTopa paboTsl TpaHchopMaTopa U TeHepaTopa; KJIIOY 3aMbIKaHUsl TOKa, KOMILUIEKT IPOBOJOB
"  n300pasuTh TpaHc(opmarop, | COEAMHUTETbHBIX
IE€HepaTop, YyKa3aTb COCTAaBHBIE YacTH,
OTBETUTbH HAa KOHTPOJIbHBIE BOIIPOCHI
IIpakTHYeckHe 3aHATHA
[IpakTuueckoe 3anarue Nel4 " 3aKpenuThb YMEHUS W  HaBBIKM | TETpaAb  JUId  MpPakTUYeCKuX  padoT,  pyuka,
Mexanunyeckue KoseOaHus u WX | BBIUMCIICHUS TMapamMeTpoB KOJIEOATENHFHOTO | METOJUYECKHE PEKOMEHJAIMH TO0  BBIMOJIHEHUIO
XapaKTEPUCTUKH JBUKEHUS, XapaKTEPUCTUK MEXaHWYECKUX | pabOThl, CIPaBOYHBINA MaTepual, JMHeKa, KapaH/alll.
BOJIH;
" [OCJIE U3Y4YEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUMOBBIX  3aJa4, BBINOJHUTH  33JIaHUS
MPAKTUYECKON YaCTH
[TpakTueckoe 3anatue Nel5 "  U3YYUTh CBOOOJIHBIE | TETPaAbh  JJII  TPAKTHYECKUX  paboT,  pyuka,
Pemenune 3amad Ha BUABI CONMPOTUBJICHHA B | DJEKTPOMArHUTHBIE KONEOAHWsSI B KOHTYpE, | METOAMYECKHE PEKOMEHAAIMA 1O  BBITOJHEHUIO

TOKA.
Pacuer

DopMyIsl
Lenu

HEeMsIX  TePEMEHHOTO
TpaHchopmaropa.

BHUJIbI COITPOTUBIICHUA B LCIIH IEPEMEHHOTO
TOKa, UX OTIINYHUA U 0C06CHHOCTI/I;

paboThl, CLIPaBOYHBIN MaTepual, JUHelKa, KapaHall
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TpaHcopmaropa. " [IOCJI€ M3YYEHUS TEOPETUYECKOrO

MaTepuajlia pacCMOTPETh 00pasell peleHus

TUINOBBIX  3a/Jay, BBIIOJHUTL  3aJaHUA

IIPAKTHYECKON YaCTH
[TpakTueckoe 3ansatue Nel6 "  W3y4YUTH CBOOOJHBIE | TETpaab U1  IpaKTHYECKHMX  paboT,  pydka,
Pemenune 3ama4 no teme «OJIEKTPOMATrHUTHBIEC | 3JIEKTPOMAarHUTHBIE KOJICOaHUS B KOHTYpE, | METOIMYECKHE PEKOMEHJAUU TI0  BBHIMOJIHEHUIO

kosiebanus 1 BoiHbl. @opmysa Tomcona»

pacnpoCTpaHEHUE BOJIH,
OTJINYNS;

" [IOCJI€ M3YYEHHUS TEOPETUYECKOIO
MaTepHuaga paccMOTpeTb 00pasel] peleHHs
TUIOBBIX  3a/ay, BBIIOJHUTH  3aJaHus
IIPAaKTHYECKON YaCTH

BUJbI BOJIH HX

paboThl, CLPaBOYHbBIN MaTepual, JIMHEWKa, KapaHaall

[Ipaktnueckoe  3ansatue Nel7  «3akoHbI
OTpaXeHUsI U mIpejomiieHus ceera. Popmyna

- HpaKTI/I‘leCKI/I IIPUMCHATL  3aKOHBI
OTpaXCHUA W HTOPCIOMIICHHA CBCTa IIpH

TeTpaab s
METOIUYECKHUE

MPAKTUYECKUX
PEKOMEHIallMK 110

pabot, pyuxa,
BBITIOJTHEHHTO

TOHKOM JIMH3BI. pEIIeHWH PaCYeTHBIX U KA4YEeCTBEHHBIX | pabOThI, CIPABOYHBIN MaTepual, JIMHEWKa, KapaHaall
3aja4(B  ONTHYECKHX YyCTpOMCTBax u
npudopax)
Pa3znesn / KBantoBas ¢puzuka
[IpakTrueckoe 3ansitue Nel8 * m3yuuTh 3akoHbl CromeroBa JuIg | TeTpaab  JUIg  MpPaKTUYECKUX  paboT,  pyuka,
Pemenne 3amau  mo  Teme  «3akoHbl | doTodpdexra. HayunThcs pemath 3agaud | METOAMYECKHE PEKOMEHIAIMU TIO0  BBIMOJTHEHHUIO

dororddekra. YpaBHeHne DUHIITEHHA»

Ha ypaBHEHHUE DUHINTENHA;

" [IOCJE€ M3YYEHUS TEOPETUYECKOIO
MarepHuaia paccMOTpeTh 00pasel peleHHs
THUINOBBIX  337a4, BBIIOJHUTH  3aJaHUA
IIPAKTUYECKOU YaCTH

paloThl, CIPaBOYHBINA MaTepHall, TUHEHKa, KapaHaall

[Mpaktnyeckoe 3amsite Ne 19. «IlocTymarer
Bbopa. DHeprernueckue ypoBHU.

= PaccMotpers moctynatel bopa mnpum
mepexoie  aromMa B BO30YXKAECHHOE
COCTOSTHUE, SHEPIreTHUYECKHE YPOBHHU.

" [IOCI€ M3YYEHHUS TEOPETUYECKOTO
MaTepHaga paccMOTpeTb o0pasel peleHHs
TUINOBBIX  3a/1a4y, BBINOJHUTH  3a/laHus

TEeTpaab 1  MPaKTUYECKHMX  paboT,  pyuka,
METOAMYECKUE PEKOMEHIALMM 110  BBIIOJIHEHUIO
paboThl, CLIPaBOYHBIN MaTepual, JUHelKa, KapaHall
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MPAKTUYECKOM YaCTH

[IpakTueckoe 3aHsTHE

Ne 20 <«Banuce

anepHbix peakiuil. CTpoeHue aroMoB U

aTOMHBIX  f7ep. 3aKoH
pacnazma»

pPaanunOaKTUBHOI'O

" 33aKpeNUTh yMEHUS U  HaBBIKU
BBIYMCIICHUSI SHEPTUU CBSA3U s1pa, a TAKXKe
MPaBUJILHOTO HAMMCAHUA SJIEPHON peakiuu
C HCIOJB30BAHUEM 3aKOHOB COXPAHEHMS
MaccoBoro u 3apsaoBoro uucen (3CM3Y) u
BBIYMCIICHUSI ~ SHEPreTUYECKOro  BbIXOJA
SJICPHOW peaKluu;

" [OCJI€ U3YYEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUMOBBIX  337a4, BBIIOJHUTH  3aJaHUs
IIPAaKTUYECKON YacTH

TeTpaab UL TNpaKTHYECKuX  pabor,  pydka,
METOIMUYECKHUE PEKOMEHJALUMU IO  BBIIOJHEHHUIO
paboThl, CIPaBOYHBINA MaTepHall, TUHEWKA, KapaHaall
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne

Jlnst peanu3anuy MporpamMMbl Y4eOHOW AMCIUIUIMHBI MPEAYCMOTPEHBI CICAYIONINE CIEIUaIbHbIC
IIOMCIICHUS M OCHAIIICHHUE:

KabunHeT ecTecTBEHHOHAYYHBIX ITUCIUILIINH, OCHAIICHHBIM B COOTBETCTBHHM C INPUIIOKCHHEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

JlaGopaTopust (HU3WKH, OCHAIICHHAs B COOTBETCTBUU C NPUIOXKEHHEM 3 o00pa3oBaTeIbHOMI
MIPOTPaMMBI.

[Tomemnenue I CaMOCTOSATEIBLHON PaOOThI, OCHAIICHHBIM B COOTBETCTBHHM C TMPUIIOKECHHEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

KommproTepHslii Kj1acc, OCHAICHHBIH B COOTBETCTBHHM C MPHJIOKEHHEM 3 00pa30BaTeIbHOU
MIPOTPaMMBI.

4.2 YueOHO-MeTOoANYeCKOEe H HH(POPMALHOHHOE 00ecnieyeHHe peain3alii MPOrpaMMbl

OcCHOBHbBIE HCTOYHUKH:
1 Maxumes I'. 1. ®usuka : 10-if knace : 6a30BbId U yrayOnEHHBIN ypoBHY : yaeOHUK / . 5. Mskumies,
H. H. Cotckuii. - 10-e uzn., crep. - Mocksa : [Ipocsemenue, 2023. - 432 c. : un. - (Knaccuueckuii kypc).
- ISBN 978-5-09-103619-0. - Tekct : HemOCpeACTBEHHBIN

1. 2 Msxumes ['. SI. ®usuka : 11-i knacc : 6a30Bbli U yrayOn€HHbIN ypoBHH : yuebnuk / . S.
Mskumes, b.b. byxosues. - 11-e u3g., crep. - Mocksa : Ilpocsemenue, 2023. - 432c. : un. -
(Knaccuueckuit kxypc). - [Hom. Mun. mnpocemenus P®. - ISBN 978-5-09-103620-6. - Tekcr
. HEMOCPEICTBEHHBII

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Hemuauenko, B. U. ®usuka : yueonuk / B.1. Jlemuauenko, N.B. Jlemuauenko. — 6-¢ u3m.,
nepepad. u gon. — Mocksa : MHOPA-M, 2022. — 581 c. + Jlomn. maTepuaiibl [DIEKTPOHHBIN pecypc].
— (Bwicmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : snekrponHsiid. - URL:
https://znanium.com/catalog/product/1858485 (mata oOpamenusi: 29.05.2024). — Pexxum noctyma: 1o
MIO/IMTUCKE.

2. Kysuenos, C. . ®usuka. OCHOBBI DJIEKTPOAMHAMHUKHU. DJEKTPOMArHUTHBIC KOJeOaHUS U
BOJIHHI : yuebHoe nocobue / C. U. Ky3HenoB. — 4-e u3f., ucmp. u gomn. — Mocksa : By3oBckuil yaeOHUK
: UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : osnekrtponHnsni. - URL:
https://znanium.com/catalog/product/1850635 (mara oOpamenus: 29.05.2024). — Pexum nocryma: o
TIOJIITHICKE.

3.  TapacoB, O. M. ®uszuka : yuebHoe mocobue / O. M. TapacoB. — Mockpa : POPYM :
NH®PA-M, 2019. — 432 c¢. — (IIpodeccronansnoe odpazoBanue). - ISBN 978-5-91134-777-2. - Tekct
: anexTponHblid. - URL: https://znanium.ru/catalog/product/1012153 (mara oGpamenusi: 29.05.2024). —
Pexxnm noctyma: 1o noamnucke.

4. Poouonos, B.H. ®uzuka: ydeOHOe Tm0ocoOMe€ JII CPEIHEr0 MPOPECCHOHAIBHOTO
obpaszoBanus / B. H. Poqnonos. — 2-e u3n., ucrp. u gom. — Mocksa : M3garensctBo HOpaiit, 2023. —
265 c. — (ITpodeccuonansnoe obpazopanue). — ISBN 978-5-534-07177-1. — Tekct : 35eKTpOHHBIH //
O6pazoBarensHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOparieHus:
29.05.2024)

5.  Tlunckwmii, A. A. ®uszuka : yuebnuk / A.A. Iunckuii, I'.}O. ['pakoBckuii ; mox oOm. pen.
K0.M. Quka, H.C. [lypsimeBoit. — 4-e uzn., uctp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccuonanbaoe odpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr : 37IEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1712397 (nata oOpamenus: 29.05.2024). — Pexxum noctymna: mno
TIOJTITHICKE

IIporpammuoe obecneyenne u UuTepHer-pecypcebl:
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https://urait.ru/bcode/512604

Windows 7 K-79-21 ot «22» Hos1i0ps 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBo6oaH0 pactipoctpansemoe (https://www.calculate-linux.org/ru/), cpok aeiicTBus: 6eccpoUHoO,
MS Office Nel135 ot 17.09.2007, cpoxk aeiictusi: 6eccpouno; 7 Zip cBoOoHO pacmpoctpansemoe [10

0ecCpovHO

HNHTepHET-pecypehl:

1. TocymapcTBenHas obpazoBaresbHas miardhopma «Poccuiickas SJIEKTPOHHAs MIKOIay © O(UIIHATbHBIN
caiit. — URL : https://resh.edu.ru/ (nara obparnenus 29.01.2024). — TeKCT : 3I€KTPOHHBIH.

2. OtkpoIThlid KOILIeDK. Pu3uka : caiit. - URL : http://www.physics.ru (nara ooparuenus 29.01.2024). —

TeKCT : 2JIEeKTPOHHBIM.

3. ®usuka a7 Bcex. 3amaud Mo (GU3MKE C pelIeHUSIMH

obpamienus 29.01.2024). — TekcT : 2IEKTPOHHBIN.
4. KBaHT: HaAy4yHO-TIOMYJISIPHBINA (U3MKO-MaTeMaTHueCcKuii )xypHan : caiit. — URL : http://kvant.mccme.ru
(mara oopamenus 29.01.2024). — TekcT : 3JIEKTPOHHBIMH.

5. MonekynspHas ¢usmka : caiit. — URL :

TeKcT : 3JIIeKTPOHHBIH.

: cait. — URL : http://fizzzika.narod.ru (nara

http://marklv.narod.ru/mkt/ (nata oopamenus 29.01.2024). —

6. dusuka Bokpyr Hac : cait. - URL : http://physics03.narod.ru (mata obparenus 29.01.2024). — Teker :

3JIEKTPOHHBIN.

7. dusuKka.py: caiT A ydaiuxcs U npenojasarene ¢pusuku : caiit. - URL : http://www.fizika.ru (nata
oopatenus 29.01.2024). — TekcT : AIEKTPOHHBIN.

8. Anepnas ¢usuka B HHTEepHETEe

CauT.

29.01.2024). — TekcT : AJIEKTPOHHBIH.

- URL :

http://nuclphys.sinp.msu.ru(rara oObpamieHus

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHTposis M OlLleHKa pe3yJbTaTOB OCBOCHUS TUCLUIUIMHBI OCYIIECTBISCTCS MNperoaaBaTeieM B
IPOIIECCE TEKYIETro KOHTPOJIS U IPOMEKYTOUHOM aTTECTaIHH.
5.1 Texkymmii KOHTPOJIb

KonTpompyembl
e pasenI KonTtponupyemsrie Hanmenosanue Kpureph
Ne (TeMII:)I) GHoM | PE3Y/IbTaThl (OK n IIK, OILIEHOYHOI'0 OLICHKH
Hucunﬁmm TTP, JIP, MP) cpercTBa H
1 OK 01 Oyenka Mecmuposaniist
Paznea 1. 600U
NpoBOOUMCsE MO UMO2OBOMY
duszuka u 11P61, Ilpyl, Ilpyl3, APOYeHmy  pe3yibmamueHOCHIUL
MeTO/bI JIP 25 (npasuibHbIX 0MBEmos)
HAY4YHOI'0 Teem 90+ 100%- 5 - omnuro
MO3HAHUS 80+ 89% - 4 - xopowo
0 = 7% - 3 -
VOORNEMBOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
2 OK 01, Jumanmpl Oyenka «OMIUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 6
coomeemcmeui c
Paszpen 2 11P61, IIP62, IIPO3, llpamecroe mMpedosaHUAML, NPABUTLHO
Mexanuka 1IP64, TIPGS, IIPGY, | ZEME GbINONHEHbL  OONOTHUMETbHDIE
Tema 2.1 HPyl, 1Py2, Ilpys3, (npaamiriecicoe 3a0aHus, CB0E8PEMEHHO
' 3a0anue, ’
Kunemaruka JI_IIEEMSL Hlf)/[}{féi Hi/}llll)é, ) npedocmaenen  omuem 0
JIP32, MP21. MP23, | /labopamopuas naHerL pasont,
MP46’ HP14’ HP13, paboma Oyenka  «xopouioy. NpasUibHO
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JIP12

6bINONHEHbL  6C€  300aHUSL 6
OCHOGHOU uacmi,
OONOTHUMETbHBLE 3a0aHUA
BbINOJIHEHbL HE 8 NOTHOM 00beMe,
npedoCcmaegiieH omuem 0
BbINOTIHEHUY  pabombl, OO 8
anymae HECB80e8PEMEHHO20
npedoCmagiieHust omuema Wik ¢
HayUem HECYUECIBEHHBIX
OUOOK 6 BbINOTIHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra  «y00&IemeopUMeETIbHOY:
8bINONHENbL He 6ce, Ho bonee 50%
3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
3a0aHUsL He BbINOIHEHD,
HECBOCBPEMEHHO  NPEOOCARTICH
omuem 0 8bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETEHON.
BbINOTHEHO MenHee 50%
JIAOOPAMOPHOUL  pabomvl, — He
BbINOTIHEHLL  OONOTIHUMETbHBIC
300aHUs, OMYem O GbINOIHEHUU
pabomvl He NpedoCmaaieH

Tema 2.2
JAnHamuka

OK 01,

OK 02, OK 03, OK 06

T1P61,
[1P64,
[1Pyl,
py4,
JIP25,
JIP32,

MP46,

JIP12

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

T1PG3,
T1PG9,
Ipy3,
IPyl1,
MP6,
MP23,
JIP13,

Jluxmarmoi

Lpakmuueckoe
3aHsAmUe

(npaxmuueckoe
3a0aHLUe)

Ouyenra «OnuHOY: NPABUTLHO
BbINOTIHEHbL  6Ce  3a0aHUs 8

coomeemcmeuit c
MpedoBaHUAML, NPABUTILHO
6bINONIHEHbL  OONOTHUMETbHbIE
3a0anus, CBOCEPEMEHHO

npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyerra  «xopouoy: NpasuibHO
6bINOTHEHbL  6C€  300aHUS 6
OCHOBHOU yacmu,
OONOTHUMETTbHBLE 300aHUS
BbINOTIHEHBL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
8bINONIHEHUY  pabombl, OO 8
cyae HECB0e8PEMEHHO20
npedoCmagiieHuss omyema Wik ¢
HayUem HECYUECIBEHHBIX
OubOK 68 BbINOHEHLUL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y00&IemeopUMeIbHON:
8bINoNHeENbl He éce, Ho bonee 50%
3a0aHUtl JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOHEHD,
HECB0EBPEMEHHO  NPEOOCAGTIEH
omuem 0 8bINOTHEHUU PadoNbL.
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Ouenka

«HEYOORIEMBOPUMETTLHON:
BbINONIHEHO MeHee 50%
JIAOOPamopHolL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHus;, OmYem O BbINOTHEHUU
pabomvl He NPedoCmaaieH

OK 01, Jlukmarmoi Oyenka «OMIUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINONIHEHbL  6CC  3A0aHUS 6
OK 07 Lpaxkmuueckoe coomeemcmeuu c
3aHsmue MpeboBaHsIMU, NPABUILHO
IIP61, TIP62, TIPG3, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETbHbIE
I1P64, IIP65, IIP6S, 3a0aHuUe) 3a0aHUA, CBOEBPEMEHHO
I1P69, IIPyl, IIPy2, npedocmasner omuem o
Ipy3, Tpy4, TIPYS, | ra6opamopras GbINOMHEHUL PAOONTbL.
IPyll, JIP25, MP4, paboma Oyenka «xopouioy. NpasUwibHO
MP6, MP 10, MP9, BbINOTIHEHbL  6C€  300aHUsL 8
JIP32, MP21, MP23, OCHOGHO wacmu,
MP46, JIP14, JIP13, OONONHUMETbHbIE 3a0aHUA
JIP12 BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTIHEHUY  pabombl, b0 6
Tema 2.3 cydae HECB0CEDEMEHHO2O
3axonbl NpeooCcmasienus: Om4ema Wil ¢
COXpaHEHMsT B Hamquem HECYUeCMBEHHbIX
MEXaHuKe ouUOoK 8 BbINOTIHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHEHbL He 6ce, HO bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0aHUsL He BbINOTHEHDI,
HECBOCBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOpamopHoll. - pabombl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHUs, OMYem O GbINOTHEHUU
pabomvl He NpedoCmaaieH
OK 01, Tecm Ouenka MecmuposamHsL
OK 02, OK 03, OK 06, npoeooUMcst N0 UMO2080MY
OK 07 npoyeHny  pe3yibmamueHOCU
I1P61, IIP6G2, IIPG3, (MpasutbHbIX 0Meenos)
Tema 2.4 1IP64, TIPGS, IIPGY, 90~ 100%- 5 - ommearo
CraTuka n ITPyl, TIIPy2, Ilpy3, 80+ 89% - 4 - xopowio
THAPOCTATHKA  \1Tyv4  TIPyS, TIPyll, 70 <+ 79% - 3 -
JIP25, MP4, MP6, VOORIEMBOPUMETILHO
JIP32, MP21, MP23, menee 0% - 2 -
MP46, JIP14, JIP13, HEYOORIeMBOPUMETILHO
JIP12
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Pa3zpgen 3
MouekyasipHas
¢usuka n
TEPMOJAUHAMMK
a

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TeopuH

OK 01,
OK 02, OK 03, OK 06

I1P61, T1IP62, IIPG3,
[1P64,

I1PG5, I1P66, IIPGY,
[IPyl, IIPy2, Ilpy3,
[Ipy4, IIPy5, IIPyll,
[1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tecm

Konmpomvras paboma
Lpaxkmuueckoe
3aHAMuUe
(npaxkmuueckoe

3a0aHuUe)

Jlabopamopnas
paboma

Jluxmarnmol

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

Oyenra «OMmuuHOY: NPAGUTLHO

BbINOTHEHbL  6Ce  3A0aHUL 8
coomeemcmeui c
MpeoosaHusIMU, NPABUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0amHus, CBOCBDEMEHHO
npedocmaeiieH omuem 0

BbINOTHEHULU PAOONTDL.
Oyenra «xopouioy: NpagUibHO

BbINONIHEHbL  6Ce  3a0aHUA 8
OCHOBHOU yacmu,
OONONIHUMETILHBLE 3a0anu

BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMeHHO20
NpedoCmagnenusi omyema Wik ¢
HAMuem HEeCYUeCBEHHbIX
OUUOOK 8 8bINOTHEHUUL
JIAOOPAMOPHBIX 3A0AHLIX.

Oyenka «y00&NemeopUmeTIbHON.
BbINOHENDL He 6ce, Ho bonee 50%

3a0aHULL JIabOpamopHot
pabomi, OONOJIHUMETILHBIE
300aHUA He BbINOTHEHDI,

HECB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTeH.
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Tema 3.2
OcHoBbBI
TEPMOAUHAMUK
u. TenjioBbIe
MAIIIMHBI.

OK 01,
OK 02, OK 03, OK 06
I1PG1, I1PG2, I1PG3,
[1P64,
I1PG5, I1P66, IIPGY,
[1IPyl, IIPy2, Ilpy3,
[Ipy4, IIPy5, IIPyll,
[1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Jluxmarmoi
Tecm

Tpaxkmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHue)

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

90+ 100%- 5 - omnmuro

80+ 8% - 4 - xopowio

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUL 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 Wik ¢
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 86INOHEHUU PAOONTbL.

Oyenxa
«HEYOORIEMBOPUMETIDHON:
sbinonHeHo meree 50%
JIGOOPAMOPHOU PadOmvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, OMHem 0 GbINOTHEHUU

Tema 3.3
ArperaTtHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexo/bl

OK 01,
OK 02, OK 03, OK 06
I1PG1, I1PG2, I1PG3,
11P64,
I1P65, TIIPG6,
[1IPyl, IIPy2,
[Ipy4, TIIPysS,

T1P69
[Ipy3
IPyl1

Tpaxmuueckoe
3anamue
(npaxkmuueckoe
3a0aHLUe)

Jlabopamopras
paboma

OyeHra «OMIUHHO». HPABUTLHO
6bINOTHEHbl  6Ce  3a0aHUs 6
coomeemcmeuit c
MpeboBaHUsIML, NpaswibHO
6bINONIHEHb  OONOTHUMETbHbIE
3a0anus, cB0e8PEMEHHO
npedocmaegiieH omuem 0
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TIPy13,
MPS6,
MP18,
JIP32,
MP46,
JIP12

JIP25, MP4
MP13, MP17
MP19, MP20
MP21, MP23

JIP14, JIP13

Juxkmanmoi

BbINOTHEHULU PAOONTDL.

Oyenka «xopouioy. NpasuwibHO
BbINONIHEHbL  6CC  3A0aHUS 6
OCHOGHOUL uacmi,
OONOTHUMETbHBLE 3a0aHUA
BbINOIHEHBL HE 68 NOTHOM 00beMe,
npedoCcmaegiieH omuem 0
BbINOTIHEHUY  Pabombl, OO 8
anymae HECB80e8PEMEHHO20
npedoCmagiieHust omuema Wik ¢
HayUem HECYUECBEHHBIX
OuOOK 6 BbINOIHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra  «y00&IemBOPUMETLHOY:
8bINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONONIHUMETIbHbIE
3a0aHUsL He BbINOIHEHD,
HECB0EBPEMEHHO  NPEOOCAGTIEH
omuem 0 8bINONHEHUU PADONbL.
Oyenxa
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MenHee 50%
JIAOOPAMOPHOUL  pabomvl, — He
GbINONHEHLL  OONOTIHUMETbHBIC
300aHUs, OMYem O GbINOIHEHUU
pabomvl He NpedOCMARNIeH.

Paznen 4
JIeKTPOANHAM
HKa

Tema 4.1
DJIeKTPOCTATHKA

OK 01,
OK 02, OK 03, OK 06,
OK 07
I1P61,
[1P64,
I1P65, I1PG6,
I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
[1Py10, IIPyl1, ITPyl3,
JIP25, MP4, MPe6,
MP13, MP17, MPIS,

P62, TIP63,

T1P68,

MP19, MP20, JIPS,
JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP2S,
JIP31

Tecm

Tpakmuueckoe
3aHAmMUe

(npaxkmuueckoe
3a0aHuUe)

Oyenka Mecmuposanist
npoeooUmcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(MpasutbHbIX 0Meenos)

90+ 100% - 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORIEMBOPUMETILHO

menee /0% - 2 —
HEYOORNEMBOPUMETLHO

OuyeHrKa «OMIUMHOY: NPABUTLHO

BbINOTHEHbL  6Ce  300aHUsL 8
coomeemcmeu c
MpeoosaHusIMU, NpAsUILHO
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0amHus, CBOCBDEMEHHO
npedocmasieH omuem 0

BbINOTHEHUU PADOMbI.
OyeHka «xopouioy. NpasUIbHO

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

BbINOTIHEHbI HE 8 NOTHOM 00beMe,
npedocmagien  omuem 0
BbINOTHEHUY  pabombl, b0 8
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ayHae Heceo0espemMerH0c0
I’QUEOOCW&/ZEHLUZ omuyema wiu C

Hamquem HECYUeCMBEHHbIX
OUUOOK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.

Oyenka «)y00&1emeopPUMETLHOY:
8bINONHENbL He 6ce, Ho bonee 50%
3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
3a0anus He BbINOTHEHDI,
HECB0eBDEMEHHO  NPe0OCMARIEeH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORTIEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NpedoCmaaieH

10

Tema 4.2
IlocTosAHHBIHN
3JIEKTPUYECKH
M TOK.

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TII1P62, IIP63,
[1P64,

I1P65, IIP66, IIPGS,
I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS,
[1Py10, [1Pyl1,
[1Pyl13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Lpaxkmuueckoe
3aHAmMUe

(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Jluxmarmoi

Ouyenra «OnuuHOY: NPABUTILHO
BbINOTIHEHbL  6Ce  3A0aHUs 8

coomeemcmeaui c
MpeooBaHusIMU, NpasUILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0amHus, CBOCBDEMEHHO

npedocmaeiieH omuem 0
BbINOTHEHUU PAOOMbL.

OyeHra  «xopouioy. NpasUIbHO
BbINOTHEHbL  6C€  300aHUsL 8
OCHOBHOUL uacmu,
OONONHUMETTbHbIE 3a0aHUA
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
cyuae HECB0CEDEMEHHO20
NpeooCmasieHs: OM4ema Wik ¢
Hamuquem HeCYUjecmeeHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&TIemeopUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHUtl JIAOOPamopHoLL
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTHEHDL,
HECB0EBPEMEHHO  NPEOOCMARTIEH
omuem o 8bINONHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTIHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINOTHEHbL  OONOTHUMETTbHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
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pabomvl He NPedOCMARTIeH.

11

Tema 4.3
DJIeKTPHYCCKUH
TOK B
Pa3JIMYHBIX
cpenax

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

I1P61,
T1P64,
I1PG5, IIPG6,
[IP69, IIPyl,
Hpy3, Ilpy4,
IIPy10,
[IPyl3, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, IIP12,
JIP28, JIP31

I1P62, IIP63,
I1POGS,
[TPy2,
I1PysS,

ITPyl11,

Tecm

Jlabopamopnas
paboma

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

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee  70% - 2 —
HEYOORNEMBOPUMETLHO

Oyenka «OMUYHO». NPABUILHO
BbINOTIHEHbL  6Ce  3A0aHU 8
COOMBemcmauil c
MpeooBaHusIMU, NPABUILHO
BbINOTHEHbL  OONOTHUMETbHBLE
3a0aHUA, CBOEBPEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenka  «xopouioy. NpasuibHO
6bINOTIHEHbL  6Ce  3A0aHU 8
OCHOBHOU yacmu,
OONONHUMETIbHbIE 3a0aHUA
BbINOTHEHbL HE 8 NOTHOM 00beVe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PadoOmbl, OO 6
cmyuae HeC80eBPEMEHHO20
NpedoCmagiieHust omyema Wik ¢
Hauem HECYUWeCMBEHHbIX
ouboK 8 BbINOHEHLLL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINONHEHbL He 6ce, Ho bonee 50%
3a0aHUti JIAOOpamopHol
pabomi, OONONHUMETIbHbIE
3a0aHUA He BbINOTHEHDI,
HECB0E8PEMEHHO  NPe0OCABIEH
OMuem 0 BbINOTIHEHULU PAOOMTbL.
Ouernka
«HEYOORNEMBOPUMETILHON.
BbINONHEHO MeHee 50%
JIAOOPamopHoUL.  pabombul,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3A0aHUS, OMYem O BbINOTHEHUU
Pabomvl He pedoCagTIeH.

12

Tema 4.4
MaruutHoe
noJje

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

OK 07

P61,
T1P64,

I1P62, IIP63,

Tecm

Lpaxmuueckoe
3aHamue
(npaxkmuueckoe
3a0aHue)

OyeHka «OMIUHHOY. NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomeemcmeui c
MpeooBaHusIMU, NpasUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHUA, CBOCBDEMEHHO
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I1P65, IIP6G6, IIPGS, npedoCcmagiieH omyem o
[1P69, IIPyl, IIPy2, BbINOTHEHUU PAOOMbL.
Tipy3, Tpy4, IIPy5, OyeHra  «xopoutoy. NpaBUILHO
TPy 10, MPyl1, GoinonHeHs e 3a0anus 8
OCHOBHOU yacmu,
IIPyl3, ~ JIP25, MP4, OONOHUMETbHbLE 3a0aHusL
MP6, MP13, MPI17, BbINOTHEHbL HE 8 NOTHOM 00beMe,
MP18, MP19, MP20, npedocmaeiieH omuem 0
JIP5,  JIP6,  JIP32, BbINOTHEHUY  Pabombl, b0 6
MP21, MP23, MP44, cyMae HEeC60e6PEMEHHO20
MP38, MP39, MP46, peOOCIARTEHEL Omema. i ¢
JIP14, JIP13, JIP12, PICLTLAHCN, - HECYUJeCTGErHbLY
OUUOOK 8 8bINOTHEHULL
JIP28, JIP31 JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&IemeopPUMETLHOY:
8bINoHeHbl He 6ce, Ho bonee 50%
3a0aHULL JIAOOPaAmopHoL
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECBOCBPEMEHHO  NPeOOCARTICH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPeOOCMARTEH.

13 OK 01, Tecm Oyenxa «OMIUHOY: NPAGUTLHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 6
OK 07 Lpaxkmuueckoe coomeemcmesui c

3aHsmue MpedoBaHUsIML, NpasUIbHO
TIP65, TIPG6,  IIPG, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETHbIE
I1P69, ITPyl, TIPY2, | s50me) 3a0anus, CBOEEDEMEHHO
Hpy3, Ilpy4, IIPys5, npedocmagien  omuem 0
IPy10, IPyll, BbINOTHEHUL PAOONTDL.

IMPy13, JIP25, MP4, Oyera «xopowioy: npaswsho
MP6, MPI13, MPI17, BbINOTHEHbL ~ 6C€  3A0aHUsL 8
Tema 4.5 MP18, MP19, MP20, OCHOBHOTI wacmu,
JIP5,  JIP6,  JIP32, OONONHUMETTbHbIE 3a0aHUA
DJEKTPOMATHHT | MP21, MP23, MP44, BbINOTHEHbL HE 8 NOTHOM 00beMe,
Hast MHHAYKIHMA | MP38, MP39, MP46, npedocmaener  omuem o
JIP14, JIP13, JIP12, BbINOTHEHUY  pabombl, b0 6
JIP28, JIP31 cydae HeCc60e6DeMEHH020
NpeooCcmasieus: Om4ema Wik ¢
Hamquem HeCYujecmeeHHbIX
ouuboK 8 8bINOTHEH UL

JIAOOPAMOPHBIX 3A0AHLIX.

Ouyerra  «y00RIemeopUMETIbHOY.
BbINOTHEHbL He 6ce, Ho bonee 50%
3a0aHULL J1abOpamopHot
pabomi, OONONHUMETIbHbIE

681




3a0aHUs He BbINOTHEHDL,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 8bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETILHON.
BbINONHEHO Menee 50%
JIADOPAMOpPHOUL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs, OMYem O BbINOTHEHUU
Pabomvl He NpedoCMAg/IeH.
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14

Pazngen 5
Koaebanus n
BOJIHBI

Tema 5.1
Mexannueckue
KO0JIeOaHus B
BOJIHBI

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

ITP69;I1Py1;
I1Py3; [1Py5; [IPy12;

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,

JIP 13
I1P61; IIP62; IIPG3;

[1Py2;

MPS,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,

JIP 13
MP61; TIP62; IIP63;

TIPy2;

Tecm
KormpomvHas paboma

Tpaxkmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

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

90+ 100% - 5 - omvmuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  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 Wik ¢
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 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORNIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCagTIeHt.

15

Tema 5.2

JJIeKTPOMATrHUT
HbIEe KOJIe0aHus
M BOJIHbBI

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

P61,
T1P64,
T1P65,
T1P69,

I1P62, TIIP63,

T1PG6,
TIPyl,

T1PGS,
TIPy2,

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHUe)

Tecm

Oyenka Mecmuposaniist
NpoOBOOUMCSL N0 UMO2OBOMY
NpoYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHLIX OMEemos)

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETHHO
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[Ipy3, [TIlpy4, TIIPyS5, MeHee 0% - 2 -
I1Py10, I1Pyl1, HEYOOGEMBOPUIMETLHO
[1Py13, JIP25, MP4,
MP6, MP13, MP17, Oyenka «OMIUYHO»: NPABUILHO
MP18, MP19, MP20, BbINONIHEHbL  6CC  3A0AHUS 6
JIPS,  JIP6,  JIP32, COOmMBEmMCmeul c
MP21, MP23, MP44, MpeoosaHusIMU, NPABUILHO
MP38, MP39, MP46, BbINONIHEHLL  OONONIHUMEbHBIE
JIP14, JIP13, JIP12, 300aHS, CBOEBPEMEHHO
JIP28, JIP31 npedocmaeiieH omuem 0
BbINOTHEHUU PADOMbI.
Oyenra «xopouioy: NpagUIbHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOUL yacmu,
OONOHUMETbHbIE 3a0anus
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedoCcmagiieH omuem 0
BbINOTIHEHUY  pabombl, b0 6
anmae HEeC80e6PeMEHHO20
npedoCcmagiierst Omyema Wil ¢
HAuem HEeCYUeCBEHHbIX
oubox 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y00&nIemeopUMETIbHOY:
8bINoHeHbL He 6ce, Ho bonee 50%
3a0aHULL JIAOOPamopHoL
pabomul, OONONHUMETIbHbIE
3a0anus He BbINOJIHEHL,
HECB0e8PEMEHHO  NPe0OCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOPamopHOll.  pabombl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHUs, omuem O GbINOTHEHUU
pabomvl He pedOCMARNeH.

16 OK 01, Tecm Oyenxa MeCUpOBaHUs
OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO20BOMY
OK 07 Konmponvhas paboma | npoyenmy  pe3)iimamueHoCcnu

(MpasuibHbIX OMeemos)

I1Po1, IIP62, IIPG3, 90~ 100% -5 - ommuro

11P64, 80+ 89% - 4 - xopowo
Tema 5.3 [1PGS5, I1P66, IIPOS, 0 -~ 79% - 3 -
OHTI/IK;l I1P69, IIPyl, IIPy2, JOoRTemeopUMETDHHO

Tpy3, Ilpy4, TIIPy5, menee  70% - 2 -

IPy10, [Pyl1, HEYOORTICMEOPUMETHHO

IMPyl13, JIP25, MP4,

MP6, MPI13, MP17,

MP18, MP19, MP20,

JIP5,  JIP6,  JIP32,

MP21, MP23, MP44,
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MP38, MP39, MP46,

JIP14, JIP13, JIP12,
JIP28, JIP31
17 Pasen 6 OK 01, Tecm Oyenxa Mecmuposanist
OCHOBM' SE 83, OK 03, OK 06, NPOBOOUMCSL N0 UMO2OBOMY
. NpOYeHmy  pe3)ibmamueHOCHIU
crenua ILHou (npasubrbix omeenios)
Teopuu [IPyl, TIIPy2, Ilpy3, 90+ 100%- 5 - ommero
OTHOCHTETBHOC | [[py4, IIPy5, IIPylo, 80~ 89% - & - xopouio
TH. [MPyl11, IMPy13, JIP2S, 70 -~  79% - 3 -
MP4, MP6, MP13, JO0RIEMEOPUMETHHO
Tena 6.1 MP17, MP18, MP19, wenee 0% - 2 -
e L R
CHCMMAABGHON | \1pgq, MP38, MP39,
Teopuu MP46, JIP14, JIP13,
OTHOCHTENBHOC | 1515 “1pog Jp3)
TH.
18 OK 01, Lpaxmuueckoe Oyenka «OMIUYHO»: NPABUILHO
OK 02, OK 03, OK 06, | sarsmue BbINOTIHEHbL  6CC  3A0AHUSL 8
OK 07 (npaxmuyeckoe COOMBemcmauil c
3a0aHue) MpeooBaHusIMU, NPABUILHO
11P61, IIPG2, IIPG3, BbINOTHEHbL  OONOTHUMETHbIE
[1P64, 3a0aHus, CBOEBPEMEHHO
I1P65, I1P66, IIP6S, npedocmaenen  omuem 0
11P69, IIPyl, IIPy2, BLINOTHEHUL PABOMIbL.
Hpy3, Ilpy4, IIPysS, Oyenxa «xopouioy: NpasuwibHO
ITPy10, IPyll, BbINOTHEHbL  6Ce  300aHUsL 8
IMPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MP13, MPI17, OONOTHUMETbHBIE 3a0aHus
Paznen 7 MP18, MP19, MP20, BbINOTHEHbL HE 8 NOTHOM 00beMe,
KBantoBas JIP5,  JIP6,  JIP32, npedocmasien omuem 0
dusuka MP21, MP23,  MP44, 8bINOTIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HECBOCRPEMEHHO20
Tema 7.1 JIP14, JIP13, JIP12, npeooCcmasiienusi Om4ema Wil ¢
Kopnyckyaspn | JIP28, JIP31 HATIYUEM — HECYUeCTNBEHHDIX
0-BOJIHOBO# ouboK 8 6bINONHEHUL
AyaJU3M. JIAOOPAMOPHBIX 3A0AHLIX.

Oyenka «y0081emeopUMEIbHOY:
BbINOTIHEHbL He 6ce, HO bonee 50%

3a0aHUtl JIAOOpamopHoLL
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTHEHDI,

HECB0EBPEMEHHO  NPEOOCAGTIEH
omuem 0 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORNEMBOPUMETHHON.
BbINOTIHEHO MeHee 50%
JIAOOPAmOpHOL  pabomvl,  He
BbINOTIHEHbL  OONOTHUMETIHBIE
3a0aHUs, omuem O GbINOTHEHUU
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pabomvl He NPedOCMARTIeH.

19

Tema 7.2
Crtpoenue 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, IIP12,
JIP28, JIP31

I1P62, IIPG3,

I1POGS,
[1Py?2,
I1PysS,
[TPyl1,

Tecm

Tpakmuueckoe
3amHsamue
(npaxkmuueckoe
3a0aHue)

Oyenka Mecmuposanist
npo6oOUMcsL N0 UMO2080MY
NpoYeHnty  pe3)ibmamueHOCU
(MPaBUIbHBIX OMEEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

0 =+ 7% - 3 -
VOORNEMBOPUMETHHO

menee  70% - 2 —
HEYOORNEMBOPUMETLHO

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

Oyenra «xopouioy: NpagUibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONONHUMETbHbIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMeHHO20
NpedoCmagnenusi omyema Wik ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 8bINOTHEHUUL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemBopPUMeTIbHON.
BbINOHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0aHus He BbINOTIHEHDI,
HECB0e8PEMEHHO  NPe0OCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL.  pabomvl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTeH.

20

Tema 7.3
ATOMHOE S1APO

OK 01,
OK 02, OK 03, OK 06
OK 07
TP61,
T1P64,
T1P65,
T1P69,

I1P62, TIIP63,

T1PG6,
TIPyl,

T1P68
TIPy2

Tecm

Lpaxkmuueckoe
3aHAmUe

Oyenxa MecmuposamUsL
npoeooUMcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(npasuibHbIx Omeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

0 + 79% - 3 -

686




IIpy3, [TIlpy4, IIPyS5 (npaxkmuueckoe VOORNEMBOPUMETHHO
[MPyl10, IIPyll1, ITPyl13 3a0aHue) menee  70% - 2
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MPI17, MPI8
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23
MP44, MP38, MP39
MP46, JIP14, JIP13
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenka Mecmuposaniis
OK 02, OK 03, OK 06 NpoBOOUMCSL N0 UMO2OBOMY
Pasnex 8. OK 07 NpoYeHmy  pe3)JlbmamueHOCHIU
DJIeMEHTBbI
(MPaBUIbHBIX OMEEemos)
:gpgg‘l’::::n“ I1PG3, IIPy6, IIPy8,MF 90+ 100%- 5 - ommuno
P © 10 80~ 89%- 4 - xopowo
Tema 8.1 0 = 7% - 3
DJ1eMeHThI YOOKTeMEOPUMETBHO
ACTPOHOMUH H yenee  70% - 2
acTpopU3NKH. HEYOORNEMBOPUIMETLHO

5.2 IIpome:kyTOoUHAs aTTeCTAUS
[TpomexyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npenMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUSI.
dopma MPOMEKYTOUHOM arrecTanuu no npeamery «®Dusukay — auddepeHunpoBaHHbIN 3a4eT U
HK3aMeEH.

Pe3yabTaThl 00yuyeHus

OueHo4YHbIE CpeCcTBA

IJISA l'lpOMe)KyTO‘-IHOﬁ arrecranmuun

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 OOBeEMe.

3anuimuTe OTBET YMUCIOM, OTAENsAS ACCATUYHYIO IpOOh
MIla

2. BcraBbTe npomyueHHoe CI0BO:

— OTO COCTOAHHUEC BCHIECCTBA, IIPU KOTOPO
COXPAHACTCA Cro (bopMa n O6’beM, aTOMBbI COBCpPIHIAIQ

ONpCACIIAOIICTO
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KoJeOaHusl OKOJIO MOJIOKEHUN PpaBHOBECHS, YMAKOBK
YacTHUI] YHOpPsIOUeHHass U 00pa3yeT KPUCTAINYECKY]
peueTKy.

Baox IMPOKATHOI'O CTaHa ABUXKETCS I10 3aKPYIJICHHUIO

pamuycom 0,5 M co ckopoctbio 20 M/C. OnpenenuThb

2
€ro IIEHTPOCTPEMUTENILHOE YCKOPEHUE. m/c”.

Onpenenuts B HbploTOHaX BEC CTANbHOM 3arOTOBKHU
Maccoii 4,5 TOHHBI. Y CKOpPEHHE CBOOOTHOTO MaIeHUS
npuHATh 3a 10 M/c?. H.

Kakoro nuamerpa Hy»XHO B3SIThb CTaJIbHOM CTEPKEHb,
yToObl mpu Harpyske 25 kH pacrarusaromee
HANpSDKEHHE paBHsLIoch 6-10° [1a?

Ha  pucynke MIPUBEIIEH SKCIIEPUMEHTAIILHO

HOJIYYSHHBIH TpaduK 3aBHCUMOCTH TEMIEpaTypbl OT
BPEMEHH TPH HArpeBaHUM HEKOTOPOTO BEIIECTBA.
[lepBoHAUaIbHO BEMIECTBO HAXOAWIOCH B YKHIKOM
COCTOSIHHU. Omnpenenure TEMIIEpaTypy
KPUCTAJUIU3ALUH. °C.

t,°CA D
100
80

60

40 >

IK3aMeH

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

1. TIpu manbix nepopmanusx rpauKoM 3aBUCHUMOCTH CHIIBI
yOpYyrocTd  OT  aOCOJMIOTHOrO  y/UIMHEHHWs  Tena
ABIISIETCSA

2. Ycra"HoBute coorBercTBue. OTBET 3allMIIATE B BHJE

Tect

[udpa - byksa.
3aKoH dopmynupq

1. DnexTpoaBUTaTeb A) DnekTpuueckas MalliuHa, B
KOTOpOM MEXaHUYECKas
SHEprusi  IpeBpamjaercss B
JJIEKTPUYECKYIO C IOMOILBIO
SBJIEHUSI  DJIEKTPOMArHUTHOMN
UHTYKIHH

2. Tpancdopmarop B) VYcrpoiicTBo, copepiaromiee
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AIIEKTPUYECKON SHEPTHUHU.

3. UHnyKIMOHHBIN B) VYecrpoiictBo s mpeobpaz
TeHepaTop HEPEMEHHOTO TOKa

OBaHI

3.BeiOepute nmnpaBuibHbIE yTBepkacHHsA. OTBeT gaiiTe
OykBamu 0e3 poOeIOB U JOTOJHUTEIBHBIX CHMBOJIOB.
A) MourHocTs 351eKTpoiBUTaTeNs u3Mepsiercs B Barrax.

b) U3meputh GU3HMYECKYIO BETUYMHY — 3TO 3HAYUT HANUTH
MOTPEUTHOCTh U3MEPEHUSI.

B) CwMazounble Marepuanbl CHIDKAIOT TpEeHUE B
MEXaHu3Max.

I') Yacrora konebaHWii- 3TO OTHOIICHHE BPEMEHU
KOJIeOaHUH K KOJMYECTBY KOJIeOaHUH.

4. OmnpenenuTe MOILIHOCTb 3JIEKTpojBUraTens B Barrax,
paboraromiero npu cuie Toka 36 A u Hanpsokenun 220 B.
OtBer npaiite ynciaoM 0e3 eMHULL U3MEPEHMUSL.

5. Ilpomecc,  mpoTEKarOMA B Ta3e MOpPH IOCTOSHHOU
TEeMIEepaType Ha3bIBACTCS:

A) uzo0apHbIit

b) nzoxopHeIit

B) annabaTHbrit

I') u3orepmMuueckmit

IMpakTH4yeckoe 3aganue
1.0npenennuth 4acoBy0 MOITHOCTH NpokaTtHoro ctana-500,
ecnu Bec 3arotoBku 1000 kr, a CKOpOCTb MPOKAaTKU 5 M/cC.
OnpenenuTs Takke COBEPIIAEMYIO PadoTy.
2. OnekTponoe3s Ha  METaUIyprU4ecKOM  3aBOJE,
JIBUTasICh TOJ YKJIOH, mporen 3a 20 ¢ myts 340 M U pa3Bui
ckopocTh 19 M/c. C KakMM YCKOpEHHEM JBHUTAJICS MOE3[ U
KaKo# ObljIa CKOPOCTh B HAa4YaJIe YKJIOHA?
3. IIpoBonoky mmmHONM 1,5 ™M mox  nelcTBUEM
pacTsruBaromedl Cuibl pacTSHylIM A0 JUIMHBL 1,6 M.
Omnpenenure aOCONIOTHOE W OTHOCHUTENBbHOE YAJIMHEHUE
IIPOBOJIOKH.

4. B uumuHzape mnox MOpLIIHEM HAXOOUTCS TBEPAOE
BEIIeCTBO. LIMIMHAD MOMECTHSIM B pacKajeHHyIo medyb. Ha
pUCYHKE NoKa3aH
rpadux 4

o
m3menenus 1, C

v

T,C

TCMIICPATYPbI T BemecTBa 110 MCpPC TIOTJIOHICHUA HM
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komumdyectBa  Termorel  Q.Kakme — yuactkm  rpaduka
COOTBETCTBYIOT HArpEBaHHMIO BEIIECTBA B Tra3000pa3HOM
COCTOSIHAM Y KHITEHHUIO KUJIKOCTH.

5. MenHblii W aNIOMUHHMEBBIA TPOBOJAHUKH HMEIOT
OJIMHAKOBBIE MAacChl M COMPOTHUBJIEHUsA. Kakoil MPOBOJIHHUK

JJIIMHHEC U BO CKOJIBKO pa3?

Kputepun ounenku n1u¢epeHupoBaHHOIO 3a4€Ta U IK3aMeHa

- «OTANYHO» - TEOPETUYECKOE COAEpkKaHHE Kypca OCBOCHO MOJHOCThIO, 0€3 mpoOelnos,
yMeHUusI CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POTrPaMMOii yueOHbIe 3a/laHHsI BBHITIOJIHEHBI, KAYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomIo» - TEOPETHUYECKOE COJIEpKAHHE Kypca OCBOCHO MOJHOCTBIO, 0e3 MpoOesos,
HEKOTOpblE yMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOTrPaMMON YydeOHBIE
3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 33JaHUI BBIITOJHEHBI C OITMOKAMHU.

- «Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJEp:KaHWe Kypca OCBOCHO YaCTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBbIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(HOpPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoOil 00y4deHUS
y4eOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHUOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COACPKAHKE Kypca HE OCBOEHO, HEOOXOAUMbIE
yMeHUs He c¢(hOPMUPOBaAHBI, BEITIOJTHEHHBIE y4eOHBIC 3aaHUs COJECPKAT TPYObIE OMIMOKH.
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[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/ITa0OpPATOPHBIX 3aHSATHI HCIOJIB3YIOTCS

IMTPUJIOXEHME 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

CJICAYIOMUC NMEAArOrHICCKUEC TCXHOJIOT UM

Ne Hazpanwne Henp ucnonp30BaHus [Inanupyemslit Ornrcanue mopsaKa
/I | oGpa3oBaTeNbHOI o0pa3oBaTe’IbHOM pe3ynbTaT WCTIONB30BaHUS (aJIrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTOJIb30BaHUS MIPUMEHEHUS ) TEXHOJIOTHH B
yKa3aHHeM aBTopa) oOpa3oBarenpHON TPaKTHIECKOH
TEXHOJIOTHH npodeccuoHaIbHON
JIeSITeIbHOCTH
1 TexHonorus PasButue meiciurens | Bo3aMoxHOCTB puém «HcepT»
KPUTHIECKOTO HBIX HaBBIKOB Y4alllMl | jppqHocTtHOro pocta | [lpueM ocymiectsisercs B
MBIIUICHAS XCs1, HBOOXOJTUMBIX H obyuaromerocs, HECKOJIbKO 3TaIloB.
€ TOJIBKO B yueOe, HO I oram: IIpennaraercs
. pa3BUTHSA ero
1 B OOBIYHOH KHU3HH cucremMa MapKUpPOBKU
(yMeHHE TIPUHUMATH MHIMBAAYANBHOCTIL, | oo, 9TOOBI
B3BECILICHHBIC HOBBIIICHHUE MOIPa3ICTUTh
pemienus, 3asaTHETH | 9QPEKTHBHOCTH 3aKIIOUEHHYI0 B HEM
c uHpopMaLuel, | BocpusThs WH(POPMAITUIO  CIIEAYIOIIM
aHAITM3UPOBATh MHOPMALIHK; obpazom:
PAsITHYHBIE  CTOPOHBI | 1o irere \Y «raJOYKON»
SBIIEHUI [p.), T. €. MMOMEYaeTCsl TO, YTO YKe
uHTEpeca, Kak K
pasBuTHE M3BECTHO YYaIIMCS;
CHOCOGHOCTH K | M3yHacMOMy - 3HAKOM  «MHHYC»
caM000pa3oBaHUIO. Matepuaily, TaKk U K| jjomevaercs TO, 9TO
CaMOMy  NPOLECCY | MPOTHBOPEUUT ux
oOydenusi;  ymeHwue | IPCACTABICHUIO;
KPUTHYECKH + 3HAKOM «ILTIOC)
MBICITHTE. MTOMEYaeTCst TO, 4TO
SIBIISIETCS JUISE HUX
HMHTEPECHBIM u
HEOXXUJIAHHBIM;
? «BOMPOCUTEIbHBIN

3HAK» CTaBUTCS, €CIH YTO-
TO HESICHO, BO3HUKJIO
JKEeJIaHUE Y3HATh OOJIbIIIE.

I »ram: umTas  TEKCT,
yJamuecs MOMEYAI0T
COOTBETCTBYIOIIUM 3HAYKOM
Ha TIOJISIX OTJICITbHBIC
a03allbl ¥ MPEIJIOKCHISL.

III JTall: VYyammmMmcest
MpeaJiaracTcst
CHCTEMAaTH3UPOBAThH

nH(pOpMAITHIO, PACIIONIOKUB
ee B COOTBETCTBHHM CO
CBOMMH IIOMETKaMu B
CIIEAYIOIYIO TAOIHITY:

4 osram: IlocnenoBaTtenbHoe
o0cyxeHne Kaxoi rpadsrl
TaOJTUIIBL.

[Tpuem CHOCOOCTBYET
Pa3BUTUIO aHAIUTHYECKOTO
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MBIIUJICHUA OpU  HU3YUYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CpeICTBOM
OTCIIS)KUBAHUS TTOHUMAHHUS
Marepuaa)

Ipuém «Kinacrep»
D10 cmnocod Tpadudeckoi

OpraHM3allul  MaTrepuaia,
MO3BOJISIOIIU N clenarthb
HaTJISATHBIMU e
MBICIUTEIILHBIE  MPOIIECCHI,

KOTOPbIE HPOMCXOAAT IPHU
HOTPY>KEHUU B Ty WJIM HHYIO
Temy. Knacrep sBnsercs

OTpaKEHHUEM  HEJIMHEHHOU

(dbopmbI
ITocnenoBaTenbHOCTD

MBIIIJICHUS.

JIEHCTBHIA:

1. TlocepenuHe 4YHCTOTO
mucta  (KIacCHOW  JTOCKH)
HamMcaTh KIIOYEBOE CIIOBO
WIN TIPEIUIOKEHUE, KOTOpOoe
SBISIETCSL «CEpIALEM» HUCH,
TEMBI.

2. Bokpyr «Hakumatb»
ClIoOBa WJIM TPEJIOKEHHS,
BBIpaKaloue uaeu, (HhakThl,
0o0paspl, MOIXOAALIME IS
(Monemmn

JAaHHOM  TEMEL.

YCTPOMCTB 1 IPUOOPOB)

[Ipo6emuoe 0OyueHne
(T.A.Nnbuna)
l. npobaeMHoe

H3JI0OKCHUC,

2. YACTUYHO —

ITOMCKOBAas
NESITENBHOCTE;

3. CcaMOCTOSITENbHAS
HCCIIEIOBATENbCKAs
TESITENLHOCTD.

[IpuBneds cTy/nEeHTOB

K aKTUBHOM
MBICTUTEIbHON
JIEATCILHOCTH, K
pELIEHUI0  Pa3Horo
poaa 3ajay, KOTopble
HEIMOCPEICTBEHHO
CBSI3aHEI C
coJiep KaHuEM

yueOHOro MaTepHaia.

CaMoCTOSTETLHBIN
(umu  Cc  TOMOIIBIO
YUUTEIS) aHaIu3
MPOOJIEMHBIX
cATyauul, W  HX
perieHuns
MOCPEACTBOM

BBIIBKEHUS
MPEJJI0KEHUH,
TUIIOTES, X
000CHOBaHHUS H
JI0Ka3aTeIbCTBa, a
TaKKe MIpOBEpPKa
MPaBUILHOCTH
pereHusl.

YacTHYHO-NIOMCKOBBLIH
MeTOo 00y4YeHust:

® co3aHue MPOOJIEMHOMN
CUTYyaIlun npu
00BbSICHEHUH HOBOI'O
MaTtepuana  (BOMPOCHI,
3a7aya,
IKCIIEPUMEHTAIBHOE
3aJjaHUE npu

3aKpeIIeHnH  y4eOHOro
Marepuaa)

® KOJUIEKTUBHOE
obcyxieHne
BO3MOXKHbBIX ITOJAXOI0B K
pemeHno  mpobIeMHON

(ypok
CUcCTeMaTu3aiun Hu

CUTYallUH

000011IeHNS 3HAHUIA).
MeTo/1 Ipo61eMHOTO
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H3J10KCHHUA
®  BBIJIBUTAIOTCA THIIOTC3BI

1o TeMe, OTBepras OJHU
U apryMEHTHPYS BBHIOOD
IPYTHX, BBICTpaWBaHUE
JIOTUKU  PacCyKICHUH,
aHAIU3  TOCTaBJICHHBIX
mpo0aemM (n3yueHme
HOBOH TEMBI,
MMOCTAaHOBKA TEMBI U
1eNel ypoka)

KontekctHoe
oOydeHue
(A.A.BepOumkmii)

OOecneuenue
JIMYHOCTHOI'O
BKJTFOUCHUSI CTY/ICHTA
B y4eOHYIO
JIEATENLHOCTD

YMmenue
aHAIM3UPOBATH
poOJIEMBI, UCKAThH
aJIeKBaTHBIE CIIOCOOBI
WX pEIICHus,
MMO3HAHWE CIOKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOEH
Oymymiet
podeCCHOHATTEHOM
NESITENHLHOCTH

Keiic — meTox

(He3aBepIuIeHHbII

MeTo/)
CTYJCHTaM Oyzaer
MPeJIOKEHA JIMIIb  YacTh
nHpopMaIuy, BCIO
OCTaJIbHYI0 HH(pOpPMALUIO -
CTY/ICHTBI MOTYT

MOYEPITHYTh h197(e10) nu3
JIMYHOTO OIbITa, JIU00 U3

PYTUX HUCTOYHHKOB
nHpopMmauu - I-net,
CIpaBOYHAs  JIUTEpaTypa,
KYpHAJIBI, CIICIUAJTUCTHI,

o0yiafjaroliue  OIBITOM B
peleHnr JaHHBIX HpobieM
n T.aI. (OIpU TPOBEIACHUU
T1ab0paTOPHBIX pabor,
pelieHre KayecTBEHHBIX U
pacyeTHBIX 3a/1a4)

JenoBas urpa

3TO  METOJ|  TPYIMIIOBOIO
00yueHust COBMECTHOM
JIESTeTbHOCTH B TIpoliecce
pemieHus OOIUX 3a1a4 B
YCIIOBHUSAX MaKCHUMAaJIbHO
BO3MOKHOTO TMPHOIMKESHUS
K pealbHbIM TPOOIEMHBIM

CUTYaIUsIM (npm
3aKpeIyIeHNd  HU3YYEHHOTO
Mmarepuana,

CUCTEMATHU3aLlMM  3HAHU,
MPAKTHYECKUE 3aHATHS).

KoHTekcTHBIE 32724
(mpakTHKO-
OPHEHTHPOBAHHbBIE)

3a7a4M, BCTPEYAOTCs B TON
WA HHOUN peanbHOM
curyauur. HMX  KOHTEKCT
o0ecrneynBaeT yCIOBHS IS
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MPUMEHCHUST U  Pa3BUTHA
3HAHUW  MpU  PELICHUU
mpo0jeM, BO3HUKAMOIMHUX B
peanbHOU JKU3HU
(TpakTHIeCcKue 3aHATHS,
nmabopaTopHbIe padOTHI, dTall
3aKpeIICHUS 3HAHWA  Ha

YPOKeE).

Mo3srogoii mirypm

N3yuenue HOBOI'O
MaTepHuaia
3mopoBrecbeperaromias | Obecrieuenne CobmoieHne Koutpoanb ocBenienusi Bo
TEXHOJIOTHS CaHUTapHO- ONTHMAJIHHOTO BpeMsi 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JLyLHO-TEIIOBOTO | JTypavpyeckast naysa
COCTOSIHUS YUeOHOr0 | peskuma B
TTOMETIEHUS ayJIUTOPHH. PUKYILTMHHY TR B
(ocBemenue, [o3utuBHas cepeiine sansTHs (1-2
MIPOBETPHBAHUE, MICHXOJIOTHYEeCKast MHH).
TEeMIIEpaTypHBINA atmocepa.
peXKIM) [Mognepxanue
DMoLHOHATbHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHSATHH.
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