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Pabouas mporpamma ydeOHON nucrumiauHbl «®Pusnka» paspaboTaHa Ha OCHOBE TpeOOBaHUI
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpPEAHEro ooOiero oOpa3oBaHMUs,
YIBEP)KIECHHOTO MpuKa3oM MuHHcTepcTBa oOpa3oBaHuss W Hayku Poccuiickoit  ®Denepauuu
ot 17.05.2012 roma Ne 413, Ha OCHOBE TMOJIOXKEHUU (eaepaaTbHOll OCHOBHOW 0011e00pa3oBaTeIbHON
MPOrPaMMBI CPETHEro O0Iero oO0pa30BaHUs, YTBEPKICHHOW MPUKAa30M MHHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparun ot 18.05.2023 rtoma Ne 371, Ha ocHOBe TpeboBanuii DenepalbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHJApTa MO CHEIHAIBHOCTH CPEIHEro MpodheCCHOHATBLHOTO
obpazoBanus 21.02.09 3emieycTpoCTBO, YTBEPKICHHOTO MPHKA30M MUHHUCTEPCTBA IMPOCBEIICHUS
Poccuiickoit @enepanuu ot 18.05.2022 rona Ne 339.

OJOBPEHO
[IpenmetHoOM KOMUCCHEN «MaTeMaTHYECKUX Metoanueckoii komuccuern MoK
Y €CTECTBEHHOHAYYHBIX JTUCIUILINHY
[Ipencenarens E.C. KopriTHHKOBa [Ipotokon Ne3 ot 21.02.2024 r.

[Tporoxon Ne5 ot 31.01.2024.
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Muoronpodunbnoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»

npenoaasarenb otaeneHus Nel "OOmieobpazoBarebHON MOATOTOBKU" H. B.Kopneena
MuoronpoduisHoro koiwiemka @PI'BOY BO «MI'TY um. I'.1. HocoBa»
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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI «®PU3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCThIO MPOTPAMMBI HOATOTOBKH
CIELMANNCTOB CpeAHero 3BeHa mo creruansHocTH 21.02.09 3emneycrpoiictBo. PaGouast mporpamma
COCTaBJIeHa [yl OYHOM (HhOPMBI 0OyUCHHUS.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

VYyeOnas aucuuruinHa «PU3nKa» OTHOCHTCS K 001e00pa3oBaTeIbHOMY ITUKITY TPOTPaMMBI
MOJATOTOBKHU CIIEIIUAIIMCTOB CPEAHETO 3B€HAa U OTHOCUTCS K nmpenmeTHoi obiaactu @I'OC cpeanero obiiero
oOpa3zoBanus «ECTeCTBCHHBIC HAYKH)

YpoBeHb ocBoeHHsI y4eOHOM mucuMIUIMHBI B cooTBeTcTBUM ¢ DPI'OC cpemnero obmiero
oOpa3oBaHus 0a30BHI.

OcBoeHMe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOUINX LEIei:

¢dopMHEpoBaHHE HHTEpeca M CTPEMIJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YyYCHHIO TPUPOJIHI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HAHUS U (HOPMHUPOBAHHE UCCIIECOBATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOIO MUPOBO33PEHUS KAK pe3ysbTaTa U3yu€HUs OCHOB CTPOCHHSI MATEPUU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHre yMEHHIl OOBSCHATH SBICHUS C HCIIOJIBb30BaHUEM (PHU3UYECKUX 3HAHUA WU
HAy4YHBIX JI0Ka3aTEJIbCTB;

dbopMupoBaHUe MpPEACTaBICHUNA O ponu (U3MKH JUIS Pa3BUTHUS JIPYIHMX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

Pabouas mporpamma yueOHOM mucHUmIMHbl «®DHU3UKa» HMEET MEXIUCIUIUIMHAPHYIO CBS3b C
obmeoOpa3oBatenbHbIMU yueOHbIMU auctuminHaMu OYI1.03 Maremaruka, OYIIL. Xumus.

VYyeOnass aucuumianHa  «®Pusukay SBISETCS NPEALIECTBYIOIIMM JJIsi W3YYEHHS CIEIYIOIINX
mucuumuinH: OI1.03 OcHoBBI reonesun u kaprorpaguu, tomnorpaduueckas rpapuka, OI1.05 OcHOBBI
re0JI0rH, FeOMOP(OIOTUH, TOYBOBEICHUSI.



2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOM JUCHUILINHBI

OcBoeHue coep)anus y4eOHON TUCIUTUIMHBI «DU3HKa» 00eCTIeUnBaET JOCTHKCHHUE 00YUYaIOMUMHUCS CISAYIONINX Pe3yJbTaTOB:

O61mme u npodeccuoHaIbHbIE

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

KOMIIeTeHIIUH JInuHOCTHBIE / MeTanpeiMeTHbIE IIpeameTHbIe
OK 01 Bsibuparts crocoObl | JlndHoCTHBIC pesymbrathl  OCBOCHHs —yueOHoW aucummumisl | [TPO1. chopMHUPOBAHHOCTH MPEACTABICHUH O PO M
pereHus 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWMXCH | \ocre ()M3UKM M ACTPOHOMHH B COBPEMEHHOI HaydHO#

npodeccuoHaNbHON JesTeNbHOCTH
MPUMEHUTETIFHO K  Pa3jIuYHBbIM
KOHTEKCTaM

PYKOBOJICTBOBaThCSl  C(DOPMUPOBAHHON BHYTPCHHEW MO3HIIUCH
JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPWEHTAINH, IO3UTUBHBIX
BHYTPCHHUX YOEXKICHHUH, COOTBETCTBYIOUINX TPaIUIIHOHHBIM
[EHHOCTSM POCCHICKOTO 0O0IIecTBa, PACIIMPEHUE >KHU3HECHHOTO
OTIBITA W OIBITA ESTSIFHOCTH B IPOLIECCE PEaTH3alui OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NEATEIBHOCTH, B TOM YHCJIE B
4acTH:

TPYZOBOT'O BOCIIUTAHUS:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
O0esimenbHOCIU, YMEHUe CO8epulamb 0CO3HAHMbLI 6b100p 6yOyuyel
npogeccuu u pearuz08vl8ams cOOCMBEHHbLE HCUSHEHHbIE NIAHbL,

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYeOHOM AMCIMIUIMHEI
OTPaXaloT:

8.1. OBnanenue YHUBEPCAIbHBIMU
M03HAaBaTEJIbHBIMU JIECTBUAMMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

MPI. camocmosmenvro ¢opmyrupoeams u aKmMyaiu3upo8amy
npobemy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueams CywjeCmeeHHulll NPUSHAK Ul OCHOBAHUS
0/ cpasHeHusl, Kiaccugurayuu u 0600ujeHus,

MP3. onpedensmo yenu oesmenbHOCMU, 3a0a6amsb napamempovl u
Kpumepuu ux 00CHUICeHUs;

y4eOHBIMU

MP4.  eviagiams  3aKOHOMEpHOCMU U HPOMUBOpEYUss 8
PaccmMampusaemoix A61eHUAX,
MP5. enocumb KoOppekmugvbl 6 O0esameibHOCMb, OYeHUBamb
coomgemcmeue  pe3yibmamos — yeisiMm, — OYeHugamv  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. paszeusamv KpeamueHoe MblUleHUe NpPU  peuleHuu

JHCUHEHHBIX NPOOIEM;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP7. 61a0emv  HaguIKAMU  Y4eOHO-UCCIe008AMENbCKOU U
NPOEeKMHOU 0esTMeNbHOCMU, HABLIKAMU PA3PeUeHUst NPOOIEM;
MPI2. BbLABIAMD NPUYUHHO-Ce0CTNEEHHbLE ces3U u
AKMYanu3uposams 3a0ayy, 6vl08U2aAMb 2UNOME3y ee peuleHus,

KapTHHE MHUpPa, O CUCTEMOOOpa3yromiel poiau Gu3uKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHHUKHM U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHEe (U3UUECKON CYIIHOCTH HaOII0JaeMBbIX
SIBJIGHUA MHKpPOMHpa, MaKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B MPAKTHUYECKOU
NESTEIbHOCTH YEeJlIOBEKa M JalbHEWIEM Hay4YHO-
TEXHUYECKOM  Pa3BUTHH, poiin buszukun B
dbopMupoBaHuH  Kpyrozopa W (QyHKIHOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUs MPaKTUYECKHX
3a/1a4;

[IPG2. cdopMUPOBAaHHOCTh YMEHUU pacro3HABATh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEPDHOE U
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJeHHE Tell, IBUKEHUE MO0 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojebaTenbHOe
JBUKECHUE, pe30HaHc, BOJIHOBOE JIBUKECHHE;
mub¢y3us, OpOyHOBCKOE  JBUKEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHE oObema Tell
pu HarpeBaHUU (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHJIEHCAlUs, IUIABICHUE,
KpUCTaJIN3alus, KUIeHUE, BIaXXHOCTh BO3/1yXa, CBSI3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JaBJIEHUs raza IpU €ro HarpeBaHUM B 3aKPbITOM
CoCyJie, CBA3b MEXIY MapaMeTpaMu COCTOSIHHS Tas3a B
M30IIpoLeccax; 3JIEKTpU3alus Tell, B3aUMOJEHCTBHE




HAX00umby apaymenmoi ons dokazamenbcmea ceoux
ymeepocoeHutl, 3a0a8ams Napamempsl U Kpumepuu peuleHus,
MPI3. ananusupoéamv noayuenHvle 8 Xode peuleHus 3a0auu
pe3yrbmamsl, KpUmMu4ecku OYeHUusamsv Ux OO0CHOBEPHOCHY,
NPOSHO3UPOBAMNb U3MEHEHUE 8 HOBbIX YCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKMU4ecKyio 001acmu Hcu3HeoeamenrbHOCmiL,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MP19. eviosucames Hosble uoeu,
nOOX00bl U peuenus,

MP20. cmasumv  npobaemvl U
anbmepHamueHvle peueHus;

npedﬂazamb OopucuHalIbHblE

3a0auy,  domyckaioujue

3aps0B, HarpeBaHue IMPOBOJHHMKA C  TOKOM,
B3aMMOJICHICTBUE  MAarHWTOB,  JJCKTPOMArHUTHAs
UHAYKLNS, IeWCTBUE MAarHUTHOTO TOJISl HA TPOBOJIHUK
C TOKOM M JBIDKYIIUUCS 3apsij, 3JIEKTPOMArHUTHBIE
Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTPAKEHUE, IMPETOMIICHHE,
uHTepdepeHysa, aUGpakus U TOJISpHU3aIUsl CBETa,

JHCTIepcus  CBeTa;  (POTOIIEKTPUUECKUH  IPPEKT,
CBETOBOC JABJICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aroMa  BOAOPOJA,  €CTECTBEHHass U

HCKYCCTBEHHAsl palMOAKTUBHOCTH;
[1P65. yMeHWe YYHTHIBAaTH TPAaHUIBl MPUMEHEHHS
U3yYeHHbIX (U3MYECKUX MoJeNel: MarepuanbHas
TOYKa, MHEpUUAIbHAsA CHCTEMA OTCYETa, HJICaJIbHBII
ra3; MOJEIHM CTPOEHUS Ia30B, KUIAKOCTEH U TBEPIBIX
T€J, TOYEYHBIM DJIEKTPUYECKUM 3apsl, sAepHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIEJIb AaTOMHOTO s1ipa IpU
peuieHny GU3NUECcKuX 3aaay;

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

JImyHOCTHEIE pe3yabTaThl  OCBOCHUA y‘{C6HOI7[ JUCHUITIIUHBI
OTPaXaT  TOTOBHOCTH M CIOCOOHOCTh  OOYYaroIMXCs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JIMYHOCTH, CHUCTEMOH HOEHHOCTHBIX OpI/IeHTaHHﬁ, IIO3UTUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUIUX TPaIUIMOHHBIM
[[EHHOCTSIM POCCHUICKOTO O0OIIeCTBa, PACHIMPEHUE IKHU3HCHHOTO
OIIbITA M OIIbITA JACATCIBHOCTU B IPOLECCE p€an3allii OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCITUTATEILHOM ACATCIIBHOCTH, B TOM 4YHUCJIIC B
qacTu:

[EHHOCTH HAYYHOTO ITO3HAHWUS:

JIP32. cpopmuposanHocms MUPOBO33peHs,
COOMBEMCMEYIOUe20 COBPEMEHHOMY VYPOBHIO — DA36UMUS
HAYKU U OOWeCmeeHHOU NpaAKMuKY, OCHOBAHHO20 HA
ouanoee Kyibmyp, CHoOCOOCMBYIOue20 OCO3HAHUIO C80e20
Mecma 8 NoMUKYIbMyPHOM Mupe;

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

MeTaHpe,HMeTHLIC PE3YJIbTATbl OCBOCHUS y‘IeGHOﬁ JUCHUITIINHBI

[TP6Y. chopMupoBaHHOCTH COOCTBEHHOM IMO3UIIMH T10
OTHOILIEHUIO K buznueckoit uH(popMaIuy,
MOJy4yaeMoOil M3  pa3HbIX HMCTOYHUKOB, yMEHHI
UCTIONB30BaTh HHU(POBBIE TEXHOJIOTUU MJS TOHUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIIPETAIIUN U MIPEICTABICHUS
yueOHOW U  HaydyHO-TIOMyNSpHOW  WHGOpMaIUU;
pa3BUTHE YMEHUN KPUTHUYECKOTO aHAJIN3a MOTy4yaeMoit
uH(pOpMaIHH;

[IP66. BrmageHWe OCHOBHBIMH METOJAaMHU HAayYHOTO
MO3HAHUS, HWCIOIB3YEMBIMH B (HU3UKE: MPOBOJIUTH
MpsIMbIe W KOCBCHHBIE HW3MEpPEHHUS  (DHU3UICCKHUX
BETTMYMH, BBIOWpAs ONTHUMAJBHBIN CIIOCOO M3MepeHus
U WCTONB3YsSd  M3BECTHBIE  METOABI  OIEHKH
MOTPELIHOCTEN U3MEPEHUM, TPOBOJUTH HUCCIEAOBaHUE

3aBUCUMOCTEN buznyecKknx BEJINYUH c
UCIOJb30BAHUEM TMPSIMbBIX HM3MEPEHHH, OOBACHATDH
MOJTyYeHHBbIE Pe3yJbTaThl, HUCHOJIB3yd (hU3NUYECKHE




OTpaXaroT:

8.1. OBnanenne YHUBEPCATHHBIMU
MO03HaBaTeJIbHBIMU JIEUCTBUAMMU:

B) pabota c nHpOpMaIHCH:

MP2]. enademv  Hasvlkamu — NOAyHeHUs  UHpopmayuu - u3
UCTOYHUKOS PA3HLIX MUN0G, CAMOCMOSMENbHO OCYWEeCmEIsANDb
HOUCK, — AHAMU3,  CUCMEMAMU3AYUI0 U  UHMEPRPEMAayuIo
UHGOpMayuYU pa3TUUHBIX U008 U hOPM NpedCmasneHuUs,

MP23.  oyenusamv OocmogeprHocms, MP24. ucnonvszosame
cpedcmea UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOL02UL 8
PeUeHUY KOSHUMUBHBIX, KOMMYHUKAMUGHBIX U OPSAHU3AYUOHHBIX
3a0au ¢ cobnooenuem mpebOBAHUL IPSOHOMUKU, MEXHUKU
bezonacHocmu, eucuenvl, pecypcocoepesicenus, Nnpasoguix U
IMUUECKUX HOPM, HOPM UHDOPMAYUOHHOU HE30NACHOCTU,

y4eOHBIMA

TCOPHH, 3aKOHbl M TIOHATHS, W JeJaTh BBIBOJIbI;
coOmogate mpaBwia  0e€30mMacHOro  Tpyxa mpu
IPOBEICHUU HCCIEAOBaHMHA B paMKax y4eOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATENbCKOM
NESTeNIbHOCTH €  HUCIHOJb30BaHUEM  IIHM(POBBIX
U3MEPUTENBHBIX  YCTPOMCTB M J17aDOpPaTOpHOIO

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

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

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

JKN3HCHHBIX CUTYyallUAaX

Jlu4HOCTHBIE pe3yJbTaThl OCBOSHMS Yy4eOHON JAMCIMIUIMHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, PACIIMPEHHE >XHU3HEHHOTO
OIBITA U OIBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HaNpaBJICHUI BOCHUTATEIIBHOM [JESITEIBHOCTH, B TOM 4YHCIE B
4acTu:

JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

JIP12. cpopmuposannocmo HPABCMBEHHO20 CO3HAHUA,
IMUUECKO20 NOBEOEHUSL,
JIP13. cnocobnocms oyeHugamv Cumyayuro u NPUHUMAMb

OCO3HAHHble  peuwleHus,  OPUEHMUPYACL  Ha
HPAGCMEEeHHbLe HOPMbL U YEHHOCTIIL

JIP14. ocosnanue nuyHo20 6KNAO0A 8 NOCHpOeHUue YCMOUudugo2o
b6yodywezo;

TPYAOBOr'0 BOCIIUTAHUS:

JIP26. 2omoenocmb U CHOCOOHOCMb K 00pA308aHul0 U
Camooopazo8aHuUI0 Ha NPOMANCEHUU 8Cell HCUSHIL
MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS YIEOHON AUCIMILTHHBI
OTPaxaroT:

8.1. OBnanenue YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU JICUCTBUAMU:

0) 0a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MPI1. cmasumv u @opmyauposams cobcmeenHvle 3a0a4u 8
00pazosamenbHol OesMeNbHOCIU U HCUSHEHHBIX CUMYAYUAX;

8.3.  OBnaseHue  yHHUBEPCAIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSAMU:

MOpaAbHO-

y4eOHBIMU

[TPG7. chopmMrpoBaHHOCTH YMEHHUS PEIIATh PacueTHBIC
3aJa4d C SIBHO 3a/JIaHHOW (DU3MYECKOH MOJENbIo,
UCTIONB3Ys (U3MYECKHe 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  aHalM3a  YCJIOBMS  3aJaud  BbIOMpaTh
(Gu3nuecKyr0  MoJenb,  BBIACHATH  (PU3UYECKUE
BEJIMYUHBI U  (QOpMyJbl, HEOOXOAUMBIE IS €€
pelleHus, INPOBOAUTL  pacyeTsl M OLIEHHUBATh
pEaIbHOCTh  MOJYYEHHOTO 3HAa4YeHHs (PU3NUYECKOU
BEJIUYMHBI, pemars KaueCTBEHHbBIE 3a1a4u,
BBICTpPauBasl JIOTUYECKH HEMPOTHBOPEUYUBYIO LEMOYKY
pacCy)KIIEHUH C OIOpPOM Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

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

OHCPIUH, 3aKOH COXpPaHCHHUA HMITYJIbCa, MTPHHIWIT
Cyneprno3snunumn CHIJI, PpUHIOUAIT PaBHOIIPAaBHOCTHU
HNHEPpHUATIBHBIX CUCTEM OTCUECTa, MOJICKYJIAPHO-

KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIC
3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMma a1 yyacTka Ienu, 3aKkoH OMa /i TIOJTHOM
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
AJIEKTPOMArHUTHON MHAYKIMH, 3aKOH COXPaHEHUs




a) CaMOOpTaHu3aIlus:

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

0esAmenbHOCU U HCUSHEHHBIX CUMYAYUSX,

MP39. camocmosmenvbHo cocmaenams NAaH peulenus npooaemvl ¢
VUEemOoM UMEIOWUXCS PeCYPCO8, COOCHBEHHBIX B03MOICHOCHEN U
npeonoumenuil;

MP44. cnocobcmeosamv popMupo8aHuio u nPOsLGIEHUIO WUPOKOU
apyouyUy 8 PA3HLIX 00IACMAX 3HAHUL, NOCMOSAHHO NOBbIUAMD
C801L 00pPa308amMebHLII U KYAbMYPHOLU YPOGEHDb,

0) CaMOKOHTPOJIb:

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

MP47. ucnonvsosamo npuemvl peghiexcuu OJisi OYEHKU CUMYayul,
8b100pa BePHOCO peuLeHus;

MP48. ymems oyenusamv pucku u c80€8pEeMeHHO HPUHUMAMb
peuleHUss O UX CHUINCEHUIO;

SHEPruM, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUS YHEPIHH, 3aKOH COXpPAaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia,
3aKOH COXPAaHEHHUS MAacCOBOIO YMCJA, IOCTYJIaThl
bopa, 3akoH paaMOAaKTHBHOIO pacnaja); YBEPEHHOE
WCIIOJIb30BAaHHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHanmm3e (PU3NYECKUX SBJICHUHN U MPOIECCOB;

OK 04 DddexTuBHO
B3alMOJICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaHE

MertanpeMeTHbIC PE3yJIbTATHl OCBOCHUS Y4YEOHOH ITUCIUILIHHBI
OTpaXaroT:

8.2. OBnaseHue YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMU
JNEUCTBUSMU:

0) coBMeCTHAS IeATEIHHOCTD:

MP31. nonumams u UCHOIL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYANLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMeCHIHbIX OelUCmBULL ¢
yuemom oOwWUx UHMepeco8 U B03MONCHOCHEU KANXCO020 HUleHd
KOJLIeKMU8a,

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

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

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

') IPUHSITHE ceOs U APYTUX JIFOCH:

YHUBCpPCAJIbHBIMU PEryJIATUBHBIMU

I1P610. oBnaneHue ymeHUs MM paboTaTh B IpyMIe C

BBIIIOJTHEHUEM  pa3jMYHbIX  COLMAJBHBIX  pOJIEH,
IUTAaHUpOBaTh ~ paboTy  TpYIIbl,  PaAlMOHAIBHO
pacnpenenartb  JeSTeNIbHOCTh B HECTaHJApTHBIX

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




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

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

MP56. npusnasamv c8oe npaso u npago oOpyeux Jaoell Ha

owmuobKu;

OK 05 OcymiecTBiasiTh YCTHYIO U
MMHUCbMEHHYI0 KOMMYHHUKAIIUIO Ha
rOCy/1IapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yueTtom
0COOEHHOCTEH  COLMAIIBHOTO H
KYJIbTYPHOTO KOHTEKCTA

JIMYHOCTHBIE pPEe3yJbTaThl OCBOCHUS Y4YEOHOW AWCUMIUIHHBI
OTpaXalOT  TOTOBHOCTE W CIOCOOHOCTH  OOyYarOMIMXCS
PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3ULIUEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, NO3UTHBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIUPCHUE MXU3HEHHOTO
OIIBITA U OIBITA JIEATEIHHOCTH B NIPOLECCEe Peaan3aliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIMTATEILHOM JACATCIBbHOCTH, B TOM YHCJIC B
YacTH:

3CTETUYECKOr0 BOCIIUTAHUS:

JIP16. acmemuueckoe omuowieHue K Mupy, 6KIIOYAs ICMEmuKy
Ovima, HAy4Ho20 U MEXHUYEeCK020 MEoPYecmea, Cnopma, mpyoa u
00UjecmeenbIX OMHOWEHUIL,

MertamnpeMeTHbIC PE3yNbTaThl OCBOCHUS YYCOHOW JUCIUILIHHBI
OTpPaXKaloT:

8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
EUCTBUSAMU:

a) obmieHue:

MP26. ocywecmensams KOMMYHUKAYUU 60 BCEX Cepax ICUZHU,
MP28.  enademov  pasiuuHbiMu — cnocobamu  oOwjeHus U
83aUMO0eUCMBUSL;

MP29. apeymenmupogaHno eecmu Ouanoe, ymemv CMASYAMD
KOMIUKMHBIE CUMYayuil;

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

ITPGS5. yMeHue Y4MTBIBaTH TI'PAaHULBl IPUMEHEHUS
U3YyYCHHbIX (U3MYECKUX MOJEJIeH: MaTepuaabHast
TOYKa, MHEpLUaIbHAsA CHCTEMa OTCUYETa, HJICaJIbHBII
ra3; MOJEIHM CTPOEHUS Ia3oB, KUIAKOCTEH U TBEPIBIX
T€J, TOYEYHBIM DJIEKTPUYECKUM 3apsl, sAepHas
MOJIe/Ib aTOMa, HYKJIOHHAsl MOJIEJIb AaTOMHOTO sipa Ipu
penreHnn (GU3NIECKUX 3a1a4;

OK 06. IIposBIATH rpaxaaHCKO-

MaTPUOTHYECKYIO MO3UIUIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE
TpaULIMOHHBIX POCCHICKHX

JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM

rapMoOHHu3alnunu
MEXHAITMOHAJIbHBIX n
MCIKPCIIUTUO3HBIX OTHOMGHHﬁ,

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

TPAXIAHCKOI'O BOCTIMTAHUSA:

JIP1. cghopmuposannocms epaxicoanckou nouyuu ooyuarue2ocs
KAK  aKMUeHO20 U OMGEMCMBEHHO20  4YleHd  POCCUUCKO20

[TP63. BmageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIUMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOIIMMHU
(buzmvecKre mpoIecchl (CBI3aHHBIMA C MEXaHUYECKUM
JIIBIDKEHUEM, B3aMMOJIEHCTBHEM Tel, MEeXaHUYECKHUMH
KOHe6aHI/I5{MI/I N BOJIHAMU, aTOMHO-MOJ'IeKYJ'ISIpHI)IM

CTPOCHUCM  BCHICCTBA, TCIUIOBBIMU  IIPpOHCCCaMU;
OJICKTPUICCKUM n MAariuTHBIM TIOJISIMH,
QJICKTPUYCCKUM TOKOM, QJICKTPOMAarHuTHBIMHA

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




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

AHTHKOPPYIIHOHHOTO ToBeenus; | /03 npunsmue MpaouyuonHLIX HAYUORATBHBLY, | oCcHOBOIMOIATAFOIIUMH aCTPOHOMUYECKUMU
06LL;€'{€]ZO6'€'{€CKMX cYyMAaArHUCmMmu4ecKux u 0€MOKpamull€CKuX
yennocmei; HOHSTHSIMH, HO3BOJSIIOLIMMH ~ XapaKTepH30BaTh

JIPS.  20moenocmb  eéecmu  coémecmuyio  Odesmenvrocms ¢ | IIPOLCCCHL, NPOUCXOJINNE Ha 3BE3/aX, B 3BE3JAHBIX
unmepecax epaofcdaHCKoeo obwecmaa, yuacmeosamo ¢ | CHCTEMAX, B MCEXKTaJIaKTHYCCKOU CPEAcC;, ABHKCHHUC

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

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

JIP7.  eomosnHocmb K 2YMAHUMAPHOU U BOJAOHMEPCKOU
OesamenbHoCmu,

MMATPUOTUYECKOI0 BOCIIUTAHHUS:

JIPS. cpopmuposanHocmo POCCUtICKOU 2PadiCOaHCKOU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUsL K C80eMY HAPOOIY,
yyecmea omeemcmeeHHocmu neped Poounoul, eopoocmu 3a ceou
Kpau, ceor Poduny, ceoll A3bIK U KyIbmypy, npouiioe u
Hacmosujee MHO2OHAYUOHATbHO20 Hapooa Poccuu

JIPY. yennocmmoe ommuouienue K 20cyOapCmMEEeHHbLIM CUMBOLAM,
UCmopu4eckomy U NpUPOOHOMY  HACIEOUIo,  NAMAMHUKAM,
mpaouyusm Hapooos Poccuu, docmuoicenusim Poccuu 6 nayxe,
uckyccmee, cnopme, mexHol02usx u mpyoe.

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

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

pecypcocOepekeHuIo, MPUMEHSIThH MpOTeKaHuss (PU3MUECKUX SIBIICHHH B TPUPOAC H IS

JIMYHOCTH, CHCTEMOM OEHHOCTHBIX OpHeHTaHHﬁ, IIO3UTHUBHBIX o o
3HAHMSL 00 W3MCHCHMM KIIMMATA, | gyyrpennux yOeKICHHH, COOTBETCTBYIONHX Tpauimonmsn | IPAHATHS MPAKTHYCCKUX PCIICHUH B MOBCCAHCBHOM

IPUHIUIIBI OEpEkKIIMBOIO | IeHHOCTSM POCCHIICKOTO OOIIECTBA, pPACIIMPEHHe KM3HeHHOro | JKM3HM A1 oOecrieyeHHs  O€30IaCHOCTH — IIPH

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

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

CHUTyalusx HOPM JKOJIOTHYCCKOI'0O IIOBCACHHA B OK aromei
yan OKOJIOTUYECKOTO BOCIIMTAHUA: p a Py arolll

JIP27. cghopmuposanHocms 3K0I02UHECKOU KYIbmypbl, NOHUMAHUE cpenc, HO?HMaHHe HEOOX0/IMMOCTH HpI/I\I'VIeHeHI/IH
GNUSHUSL  COYUANLHO-IKOHOMUYECKUX npoyeccos Ha cocmosinue | AOCTHKCHUU puzuxu u TCXHOJIOTHH AT
NPUPOOHOU U  COYUANLHOU Cpedbl, OCO3HAHUE 2100AIbHO2O0 palroOHaJIbHOI'0 IPHUPOAOIIOJIB30BaAHNA,

Xapakmepa 3KOJL02UYeCKUx npoonem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
oKpydicaiowjeli cpede HA OCHOBe 3HAHUA Yerell YCMOU4uso2o
pazeumus yenogeuecmsa;

JIP31. pacwupenue onvima O0esmenrbHOCMU — IKOAOSUHECKOU
HAanpasieHHoCmu,

MertanpeaMeTHbIe PE3yiIbTaThl OCBOCHUS YYEOHOW JHCIUITIIMHEI
OTPaXKaloT:




8.1. OgBnanenue YHHMBEPCAJIbHBIMU y4eOHBIMU
[I03HABATEILHBIMU JICHCTBHAMHU:
0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:

MPI5. paspabameieams nian peuieHusi npooiemvl ¢ Yuemom

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

cpedcms u cnocovos Oelicmausi 8 NPOpecCUOHaNIbHYIO Cpedy;

8.2. OBnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
NCUCTBUSIMU:

0) COBMECTHAs ICATEIIBHOCTD:

MP35. npeonraeamb Ho8ble NpOeKMbl, OYEHUBAMb UOCU C

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

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

8 0eAmenbHOCHb, OYEeHUBAMb COOMEEMCMEUe  Pe3yibmanos
yensim;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeamerHbie pe3yiabTaThl 0CBOCHMs ydqeOHoOW mucumiumnsl | [TPO11. OBJIaJICHUE (cdopMHUpPOBAHHOCTH
¢u3MuecKol  KymbTypbl s | OTP@XKaroT: NpeACTaBICHUI) TMpaBWIaMH 3amUCH  (PU3HUECKUX
COXpaHEHUs 51 YKpEIIeHUs 8.1 Osnancrue . YHBCPCAILHBIMU y4COHBIMH dbopMyn penbedHO-TOUEUHON cucTeMbl 0003HAuUeHUMH
M03HAaBaTEJIbHBIMU JIECTBUAMMU: o
3J10pOBbSA B mporecce 6) GasoBbie HCCTE . . JI. bpaiing (a1 cmenblx M cIAOOBUISIIMX
o JI0BATEJIbCKUE JICUCTBUSA:
NPO(ECCHOHATBHOM JIeATEIbHOCTH MPI4. Oaeamv  oyeuwKy HOGbIM — CUMYAYUAM, OYEHUBAMD o0ydarommxcs);
U TOoAACpKaHUA HCO6XO,Z[I/IMOFO npuo6pemeHHblﬁ onvim,
YPOBHA ¢usnueckolt | 8.3.  OmiajeHHe  YHUBEPCAIBLHBIMH  PETYJISTHBHBIMH
IIOATrOTOBJIICHHOCTH JEHCTBUAMMU:
a) caMOOpraHU3aIIHs:
MP40. 0asame oyeHKy HOBbIM CUMYAYUAM,
MP41. pacuupsame pamku yuebHO20 npedMema Ha OCHOBE TUYHBIX
npeonoymeHrull;
MP42. Oenamv 0CO3HAHHBIL 6bIOOP, APSYMEHMUPOBAMb €20,
Opamv omeemcmeeHHOCmb 3d peuieHue;
MP43. oyenusams npuobpemenHuvlll ONvIm,
OK 09 [Tonmb3oBaTbest | Meranpeamerrbie pe3ysibTaThl 0CBOCHHs ydueOHOH auctmmmisl | [IPGS.  chopMHUpPOBAaHHOCTH  YMEHHUS  MPUMEHSTHh
npoheCCHOHATBHON OTpakaroT: MOJyYCHHBIE 3HAHUS JUIS  OOBSICHEHUS  YCIOBHIA
,Z[OKYMCHTaI_[Heﬁ Ha 8.1. Osnazenue YHHBCPCATILHBIMH y‘-Ie6HBIMI/I MNPOTCKAHUSA (bI/IBI/ILICCKI/IX SIBJICHUI B npupoac u s

roCy/lapCTBEHHOM U WHOCTPAaHHOM
SI3BIKAX.

MO3HABATENbHBIMU ICUCTBUAMU:
0) 6a30BBIC UCCIICNOBATEIILCKUE ACHCTBUS:
MP7. 6rademv  HABbIKAMU  YHEOHO-UCCIE008AMENLCKOU U

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




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

MP9Y. oeradenue suoamu OesmenbHOCMU HO NOAYYEHUIO HOBO20
3HAHUA, e20 UHmMepnpemayul, NPeooPa308aHUI0 U NPUMEHEHUIO 8
DA3TUYHBIX YUEOHbIX CUMYAYUAX, 8 MOM Yucie npu CcO30aHUU
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. gopmuposanue Hayunozo muna MuluLIeHUs, GldOeHUe
HAYYHOU MEPMUHONIOZUEH, KIIOUEeBbIMU NOHSMUSIMU U MEMOOAMU,

oOpareHuu ¢ OBITOBBIMU MTPUOOPAMHU U TEXHUUCCKUMHU
YCTPOMCTBAMH, COXPAHECHUS 3I0POBbS U COOJIIOJICHUS
HOPM DHKOJIOTMYECKOTO TIOBEIEHUS B OKpYKaroliei
cpele; TOHMMaHWE HEOOXOAMMOCTH TMPUMEHEHUS
OCTH)KEHUU bu3uKn u TEXHOJIOTUH IUIA
paIMOHATBFHOTO MIPUPOIOTIONB30BAHUS;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOU JJUCIUATLIIMHBI

3.1 O6beM yueOHOM AUCHUIIUHBI M BBl Y4e0HOM padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mBem B yacax IPAKTUYECKON
MIOJITOTOBKH

O0Bem o0pa3oBaTeIbLHON TPOrpaMMbl YIeOHOMH 117 0
JCITUTUIAHBI
BT. U.:
OcHoBHoOeE coepxaHue 66 0
TEOPETUIECKOe O0yUeHUE 31 0
NPaKTUYCCKUE 3aHATHS 25 0
71a00paTOPHBIC 3aHATHUS 10 0
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHNE 51 0
(conep:kaHue NPUKJIATHOTO MOYJIsA)

25 0
TEOPETUYECKOE 00YICHUE

6 0
NPaKTUYCCKUE 3aHATHS

20 0
71a00paTOPHBIC 3aHATHUS

0

IMPOMEIKYTOUHAA aTTCCTAlUA

[IpomexxyTouHas arrectanus ouggepenyuposanuulil 3auem




3.2 Temaruuec

KHH IJIAH U coJep:KaHue YU4eOHOM THCUMILINHBI

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJa u (popMbl Oobem, Kox OK Koo IIP, JIP, MP,
pa3/1eJioB U TeM OPraHU3alNHU AeATEJIHLHOCTH 00y4aAI0IIUXCS akaa. 4/ B
TOM YHUCJIe
B (popme
npaKkTuye
CKOM
NOATOTOBK
U, aKkaj. 4
1 2 3
Pa3nen 1. ®u3nka 4 MeTOAbI HAYYHOT 0 TO3HAHUS 2/0
Tema 1.1. ®usuka u | JInIakTHYECKHE eIMHUIbI, COJIEPKAHNE 2/0
MeTOAbI HAY4YHOI0 O®usuka - pyHaaMeHTallbHas HayKa o npupoje. Haydnbrit 2/0 OK 01 I1P61, JIP 25
MO3HAHUS METO/T TIO3HAHMSI K METOJIbI HCCIICIOBAHUS (PU3HUSCKUX
SIBIICHUU.
DKCTIEpUMEHT ¥ TEOPHs B TIPOIECCE MO3HAHUS TPUPOIBI.
Habmtoienue u SKcriepuMenT B pusmke.
Cnioco6s1 u3mMepeHus: GU3NUecKuX BEIMYMH (aHAJIOTOBBIC U
1u(pOoBbIE HU3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JATYUKOBBIE CHCTEMBI).
[TorpemnocTu u3MepeHuit GU3NYECKUX BETUIHH
(aOcomoTHAs U OTHOCUTEJIbHAS).
MonenupoBanue GU3NIECKUX SIBICHUI U MPOLIECCOB
(MarepualibHasI TOYKA, AOCOFOTHO TBEPJIOE TEJIO0, UcaTbHAS
KUJKOCTb, UACATbHBIN Ta3, TOUCUHBIN 3apsan). [ umotesa.
DuU3NYECKUI 3aKOH, TPAHUIBI €r0 MPUMEHUMOCTH.
duznyeckasi TeOpHsl.
Posb 1 MecTo pu3HKU B JOPMUPOBAHUN COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B IPAKTUIECKON ACSITENbHOCTU
JIIOJIEH.
PA3JIEJI 2 Mexanuka 18/0
Tema 2.1 JlunakTuyecKkue eTUHUIBI, COTEPKAHUE 10/0
Kunematnka. Mexanndeckoe nBrmkeHne. OTHOCUTEIBHOCTD 3/0 OK 01, [1Po1, ITP62, I1P63, I1P64, IIP6S,
KunemaTtnka MeXaHU4eCcKoro ABmxeHus. CucrteMa oTcUeTa. OK 02, |IIPGY, , JIP25, MP4, MP6, JIP32,
TBEPAOro Tejia [Tpsimast u oOpaTHas 3a1a4U MEXaHUKH. OK 03, |MP21, MP23, MP46, JIP14, JIP13,




Pannyc-BekTop MatepualibHOM TOYKH, €ro MPOEKIIMUA Ha OCH OK 06, |JIP12

cucTeMbl KoopauHat. TpaekTopus.

[Tepemenienue, CKOpOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs

CKOPOCTb) U YCKOPEHHE MaTepUaIbHOM TOUKH, UX MTPOCKIIUU

Ha OCH cUCTeMbI KoopauHaT. CiioxkeHne nepemMenieHuil u

CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOIMHEUHOE

JBIKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U

MyTH MaTepUaIbHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBoOomHOe majieHue. Y cKkopeHrne CBOOOHOTO TaIeHUs

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

3aBUCUMOCTDH KOOPJIUHAT, CKOPOCTH U YCKOPEHUS

MaTepHaIbHOM TOYKH OT BPEMEHH M UX Tpa]uKy.

KpuBonuHeliHoe nBUKEHUE. [[BUKEHNE MaTepruaIbHON TOYKH

10 OKPY>KHOCTH. YTJIOBAas U JIMHEWHAas cKOpocTk. [lepuon u

gactoTa oOpamieHus. LleHTpocTpemMurensHOe (HOPMAITBLHOE),

KacaTeJlbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHHE

MaTEepUAIBHON TOYKHU.

IpodeccHoHaIbLHO- OPHEHTHPYIOIIEE COMEPKAHUE 3/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64, IIPGS,

[TapameTpsbl IBMKEHUS Pa3TMYHBIX MEXAHU3MOB U OK 02, |IIPGY9, , JIP25, MP4, MP6, JIP32,

MPUCTIOCOOICHUIA, TEXHOJIOTUYECKUX ITAIIOB YIKOHOMHYECKHX OK 03, |MP21, MP23, MP46, JIP14, JIP13,

MPOIIECCOB. OK 06, |JIP12

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 4/0

[Ipaktuueckoe 3anstue Nel. Pemenue 3a1a4 mo KHHEMaTHKe. 2/0 OK 01, [1P62,ITPG6, I1P67, JIP1, MPI1

YpaBHEHUSI IBUKEHHUS OK 02, MP3, MP15, MP12, MP13, MP17
OK 03, | MP19, MP 20, MP45, MP42, MP 43
OK 09, | MP§, MP10
OK 06

IpodeccnoHaILHO- OPHEHTHPYIOIIEE COMEPKAHUE 2/0 OK 01, | IIP62, ITPG6, IIPG8, ITIP610, MP3

Jlaboparoproe 3anstue Nel. Onpenenenue mIOTHOCTH Tela OK 02, MP5, MP15, MP23, JIP26, , MP28

pa3nuaHON GopMbI OK 05, | MP31, MP32, MP33, MP34, MP37
OK 06, | MP44, MP47, MP48, MP54, MP55
OK 07, | MP 56, MP 43, JIP34, JIP32,
OK 04

OK 09,




Tema 2.2 JAupakTuyeckne eIMHUIbI, COIepPKAHHE 4/0
Hunamuka. ITepsbriii 3akoH HetoToHA. MHEpHMaIbHBIE CUCTEMBI OTCYETA. 1/0 OK 01, I1P61, I1P62, ITP63, ITP04, ITPOS,
[Ipunnun otHocurensHocTH ["anunes. HeunepuuanbHubie OK 02, |11P68, ITPGY, JIP25, MP4, MP6, MP
CHUCTEMBI oTcueTa (orpeeseHue, nmpuMepsl). Macca Tena. OK 03, 10, MP9, JIP32, MP21, MP23,
Cua. [Ipuniun CYNepIO3HLMH CAIL. Bropoii 3akon HetoTona OK 06 MP46, JIP14, JIP13, JIP12
JUIs1 MaTepualibHOM Touku. Tperuii 3akoH HeroToHa st OK 07
MaTepHabHBIX TOUEK. 3aKOH BCEMUPHOT'O TATOTCHHUS.
DKBHUBAJICHTHOCTh I'PABUTAIIMOHHOM U HMHEPTHOW MaCCHI.
Cuna tspxectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec
Tena, IBIKYyIIerocs ¢ yckopenuem. Cumna tpenus. Cuna
TPEHHSI CKOJILKCHUS U CWIIa TpeHus mokos. Koaddunuent
tpenus. Cuiia COIPOTHBICHHS IIPY /IBIKEHUH TEJa B
JKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHUTEIILHOTO JBIKeHus. JlaBineHue. ['mapocrarnueckoe
nasnenue. Cuna Apxumena.
IMpodeccnoHaIbLHO - OPHEHTHPYIOLIEE COEePKAHIE 1/0 OK 01, |IIP62, ITPG6, IIP68, IIP610, MP3
JleiicTBre cHJI HA TeNa Pa3IMdHON Macchl, (POPMBI M 00BbEMa OK 02, | MP5, MP15, MP23, JIP26, , MP28
(mpuTsKEHHE, TPEHUE, B3aUMO/ICHCTBHE TIPU CTOJKHOBEHUN ) OK 05, MP31, MP32, MP33, MP34, MP37
npu padoTe orica, OPrTeXHUKH, IKCIUTyaTaIl[Uu MEOEIIH. OK 06, | MP44, MP47, MP48, MP54, MP55
OK 07, | MP 56, MP 43, JIP34, JIP32,
OK 04
OK 09,
B ToM 4nc/ie IPAaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 2/0
[TpakTraeckoe 3ausTue No2. Pemenue 3a1a4 o teme «Buibr 2/0 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,
cui B MexaHuke. Cuiia TpeHHUs TOKOSl, CKOJIbKEHUSI, KaUeHUS, OK 02, MP15, MP12, MP13, MP17, MP19,
BpAILICHUS» OK 03, MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
Tema 2.3 3aK0HBI JupaKkTH4YecKne eIMHNIbI, COJIepKaHue 4/0
CoOXpaHeHHs B Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI MaTEPUAIIBHBIX 1/0 OK 01, [1P61, I1PG2, TTP63, I1P64, TTP6S,
MEXaHUKE TOYeK. MIMITyJIbC CHJIBI 1 U3BMEHEHHE UMITYJIbCA TENA. OK 02, |11P68, ITPGY, JIP25, MP4, MP6, MP
3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE. OK 03, 10, MP9, JIP32, MP21, MP23,
PaGoTa, MOIITHOCTB, SHEPTHS U €€ BUJIBI. OK 06
KontponpHas padota Nel OK 07 MP46, JIP14, JIP13, JIP12
IIpodeccnonanbHoO - oOpueHTHPYIOIIIEE COAePKaAaHNe 1/0

Jedopmarus magaromux Te, 3aK0OH COXpaHEHHs SHEPTHH B




Pa3IMYHBIX MEXAaHUYCCKHUX IIPOLICCCax.

B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2/0
[Tpaktuyeckoe 3ansTue Ne3. 3aKOHBI COXpPaHEHHS B MEXaHUKE 2/0 OK 01, I1P62, T1IPG6,
Y UX IPUMEHEHUE OK 02, I1P67, MP1, MP3, MP15, MP12,
OK 03, MP13, MP17, MP19, MP 20,
OK 09 MP45, MP42, MP 43, MP8, MP10
PA3EJI 3 MouekyJsipaasi pu3uKa 1 TEpMOIUHAMHUKA 19/0
Tema 3.1 OcHOBBI JAuaakTu4YecKue eMHUIbI, COJEPKAHUE 7/0
MOJIEKYJISIPHO-
KHHETHYeCKOM OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 1/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
Teopumn (MKT), ux onsiTHOE 060cHOBaHue. Juddy3us. BpoyHoBckoe OK 02, [1PGS, I1PG6, I1PGY, JIP2S, MP4,
JBIDKCHHE. XapaKTep ABUKCHUS U B3aMMOICHCTBUS YaCTHII OK 03, MP6, MP13, MP17, MP18, MP19,
BCIIICCTBA. MOZIGJII/I CTPOCHUA Ia30B, )KPIIIKOCTGfI " TBCPABIX OK 06 MP20, .HPSZ, MP21, MP23, MP46,

TeN U 00BACHEHUE CBOWCTB BEIIECTBA HA OCHOBE ITHX
Mozaenen. Macca u pazmepsl Mosieky (aromoB). KonnuectBo
BewectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemriepaTypa u CIioCOOBI €€
u3mepenus. [llkana remneparyp Llenscus.

Mogenb ueaabHOTo Ta3a B MOJICKYJIIPHO-KUHETUUECKOU
TEOPHH: YACTHUIIBI T'a3a ABUKYTCS XaOTHUECKU U HE
B3aUMO/JIEUCTBYIOT JIPYT C IPYTOM.

["azoBbIe 3ak0HBI. YpaBHeHHEe MenaeneeBa-KnaneiipoHa.
AbGcomoTHas TemnepaTypa (1kaia remneparyp Kenbsuna).
3akoH JlanbToHa. M30mpoiiecchl B HaeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
MpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.
CBsI3b MEXy JABJICHUEM U CpPEIHEN KMHETUYECKON SHEpruei
MOCTYMATEIbHOIO TEMJIOBOTO IBMXKEHUS MOJIEKYJ
UJeabHOTO raza (OCHOBHOE YpaBHEHUE MOJIEKYIISPHO-
KMHETUYECKON TEOPUU UACAIbHOTO ra3a).

CBs13b a0COMIOTHON TeMIIepaTyphbl TEPMOJMHAMHUYECKON
CHCTEMBI CO CPEIHEW KNHETUYECKOW dHEPrUeu
MOCTYIATEIHFHOTO TEIMJIOBOTO JIBIXKCHHSI €€ YACTHII.
Tepmonunamuueckas (T/]) cucrema. 3aganne BHEIIHUX

JIP14, JIP13, JIP12,JIP25,




YCJIOBUU JIJI1 TEPMOJMHAMUYECKOU CUCTEMBI. BHEIHUE 1
BHYTpEHHHE napaMmeTpsl. [lapaMeTpsl TepMOAMHAMUYECKON
CHUCTEMBI KaK CpEITHUE 3HAUYCHHUSI BEJIMUMH, OIIUCHIBAIOLIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMonpon3BOJIbHAs
penakcanus TepMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY
PaBHOBECHIO.

Mogens uieanpbHOro ra3a B TEepMOJAMHAMUKE - CUCTEMA
ypaBHEeHUH: ypaBHeHUEe MenaeneeBa-Kianeiipona u
BBIPAKECHUE U1l BHYTPEHHEN SJHEPIUU. Y CIIOBUS
MPUMEHUMOCTH 3TOW MOJEIIN: HU3Kasi KOHUEHTPALUs YaCTHII,
BBICOKHE TEMIIEpaTypbl. BeipakeHne u1si BHyTpEHHEU
SHEPIUH OJHOATOMHOI'O UJ€AIbHOIO rasa.
KBazucrarnueckue 1 HECTATHYECKUE MPOLECCHI.
DOnemeHTapHas paboTa B TepMOANHAMHUKE. Borarcnenue
paboTeI 10 rpaduKy mnpoiecca Ha pV -auarpamMmme.

B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 6/0
[IpakTuueckoe 3anarue Ne 4 2/0 OK 01, I1P62,I1P66, IIPG7, JIP1, MPI1,
Pemenne 3anau mo Teme «OcHoBel MKT. Pemrenue 3amad Ha OK 02, MP3, MP15, MP12, MP13, MP17,
YpPaBHEHHUE COCTOSIHUS UACAIBHOTO ra3a OK 03, MP19, MP 20, MP45, MP42, MP
OK 09,
OK 06 43, MP8, MP10
JlabopatopHoe 3ansTre Ne2 2/0 OK 01, | IIPG2, ITPO6, ITPOS,
“IIpoBepka razoBbIX 3aKOHOB OK 02, I1P610, 1TP610, MP3, MP5, MP15,
OK 05, | MP28, MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP 56, MP
OK 04 43, JIP34, JIP32
OK 09,
Jlabopatopnoe 3anstue Ne3 Omnpenenenue kodduimenrta 2/0 OK 01, | I1P62, ITPG6, TTPGS,
MMOBEPXHOCTHOMW INIOTHOCTHU KUJIKOCTH METOAOM OTpPbIBA OK 02, I1P610, I1P610, MP3, MP5, MP15,
Kanemib OK 05, | MP28, MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP 56, MP
OK 04 43, JIP34, JIP32
OK 09,
Tema 3.2 OcHOBBI JnpaKkTuyecKkue eAUHNLbI, COAePKAHUE 5/0

TCPMOAMHAMHUKH.




TenyoBbie
MAIINHBI.

Tennonepenava kak crocod U3MEHEHUs BHYTPEHHEH dHEPTUN
TEPMOJMHAMHYECKON CHCTEMBI 0€3 COBEpIICHUS Pa0OTHI.
KoHBeknus, TernaonpoBOAHOCTb, U3IIy4CHHE.

KonngecTBo TeIu1oTel. TennoeMKoCcTs Tena. Y aenbHas u
MOJISipHas TEIJIOEMKOCTH BEIECTBA. Y paBHeHHEe Maliepa.
VY nenbHas TemioTa cropaHus ToluBa. PacueT konmdecTsa
TEIUIOTHI IIpH Terionepenade. [lonstue 06 aquadbarHom
IpoLecce.

IlepBblii 3aKOH TEPMOAMHAMUKU. BHYTpEeHHS dHEprUsl.
KonmuecTBo TemnoTel 1 paboTa Kak Mephl H3MEHEHHUS
BHYTPEHHEHN 3HEPruy TEPMOJINHAMHYECKON CUCTEMBI.
BTopoii 3ak0H TEpMOIMHAMUKY 1Sl PABHOBECHBIX
MIPOLIECCOB: YEPE3 3a/IaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJAMHAMUYECKON CHCTEMBI TPOXOAUT €IUHCTBEHHAS
aguabata. AGCONIOTHAs TeMIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKY ISl HEPABHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO MEpeaTh TEILIOTY OT OoJee
XOJIOZHOTO TeJia K 0ojiee HarpeToMmy 0e€3 KOMITICHC AT
(Knay3uyc). HeobpaTuMocTh NPUPOJHBIX MIPOLIECCOB.
[TpuHMne! aeiicTBrs TeniaoBbix MamuH. KIT/I.
MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.
DKOJIOTHYECKUE aCTIEKThI UCIIOJIb30BAHUS TETIJIOBBIX
asurareneil. TermnoBoe 3arps3HEHUE OKPYKAOILIEH Cpebl.

1/0

OK 01,
OK 02,

OK 03,
OK 06

I1P61, TIPG2, ITP63, I1P64,
I1P6S5, T1P66, IIPGY, JIP25, MP4,

MP6, MP13, MP17, MP1§, MP19,
MP20, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12,JIP25,

IIpodeccnonanbHO- OpHEeHTHPYOLIEE COAEPKAHNE

TenmnoBble mporecchl Mpu padboTe OPrTeXHUKH, IKCILTyaTalluu
B IIOMeEIIEHUsX (000rpeBaHue, BEHTUIIALMS, paboTa
KOH/IMIIMOHEPOB, PacIoyioKeHHe pabouyuX MECT, paJlaTopoB
OTOIUICHUS, BIIAJKHOCTh BO3/1yXa, 1aBJICHUE U
TEMITEPaTYPHBIN PEXXUM B MOMEIIECHHN U CKJIaIax),
IIPUMEHEHUSIX COBPEMEHHBIX TBEPBIX U aMOP(DHBIX
MaTEepHUaIOB, YCIOBHS XPaHEHUS IOKYMEHTOB.

2/0

OK 01,
OK 02,

OK 03,
OK 06

[1P61, I1P62, ITPG3, I1P64,
[1PGS, I1PG6, ITPGY, JIP2S, MP4,

MP6, MP13, MP17, MP1§, MP19,
MP20, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12,JIP25,

B ToM 4nc/ie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

2/0

[Ipaktuueckoe 3anstue Ne 5 Pemenue 3a1ay no reme
«OcHoBwI TepMoMHaAMUKH. [[puMeHeHre mepBoro Havyaia
TepMoanHaMUKHU K uzonpoueccaM. KITJ[ TermoBsix
JIBUTATEIICI

2/0

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

[1P62,ITP66, I1P67, JIP1, MPI1
MP3, MP15, MP12, MP13, MP17
MP19, MP 20, MP45, MP42, MP 43
MP8&, MP10




OK 06

Tema 3.3.
ArperatHbie
COCTOSIHUS
BelllecTBa

I[I/I)IaKTI/I‘IeCKI/Ie €IMHUIbI, COACPKAHUEC

710

[TapooOpa3oBanue u koHaeHcauus. McnapeHue 1 KUneHue.
VY aenpHas TEIOTa Mapoodpa3oBaHUsl.

Haceimiennsle n HeHacbleHHbIE Taphl. KauecTBeHHas
3aBUCUMOCTbD TUIOTHOCTH U JIABJICHHS HACBILIEHHOTO Iapa OT
TEMIEPATYPBI, UX HE3ABUCUMOCTH OT 00bEMa HACBILIEHHOI'O
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT JaBJICHUS B
KUJKOCTH.

BrnaxxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTENIbHAS
BJIQKHOCTb.

TBepnoe teno. Kpucramindeckue u amopgHbie Tena.
AHun3oTponus cBoicTB kpucrawios. [Inasienue u
KpUCTaJUIM3alus. Y IebHas TEII0Ta IIaBICHHUS.
CyO6numarusi.

Hedopmaruu TBepaoro tena. Pactsxenue u cxarue. CIBuUr.
Monyie HOnra. [penen ynpyrux nedhopmanuii.

TemoBoe paciIupeHne KUAKOCTEN U TBEPABIX Tell,
00BEMHOE U JIMHEWHOE paciiupeHne. AHrapMOHU3M
TEIUIOBBIX KOJIE€OaHUH YacTHIl BEIIECTBA KaK MPUYHMHA
TEIUIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).
[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.
YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduimeHT noBepXHOCTHOTO
HaTspkeHud. KanwuiapHele siBinenus. J{aBieHue mnoj
VCKPHUBJIEHHON MIOBEPXHOCTBIO XkHaKocTH. Dopmyiia
Jlannaca.

1/0

OK 01,
OK 02,

OK 03,
OK 06

I1P61, TTPG2, ITP63, I1P64,
[1P65, TTPG6, ITPG9, JIP25, MP4,

MP6, MP13, MP17, MP18, MP19,
MP20, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12,JIP25,

IIpodeccnonabLHO- OPHEHTHPYIOIIEE COIEPKAHUE

CTpoeHue U CBOWCTBA BEIIECTBA, IPUMEHECHHUE
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MATEPHUAIIOB, YCIOBUS
XpaHEHUS JIOKYMEHTOB.

2/0

OK 01,
OK 02,

OK 03,
OK 06

I1P61, TTPG2, ITP63, I1P64,
I1P65, TTPG6, ITPG9, JIP25, MP4,

MP6, MP13, MP17, MP1§, MP19,
MP20, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12,JIP25,

B TOoM 4nciie IpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIM

4/0




JlaboparopHoe 3ansTie Ned OmnpeneneHue BIaxHOCTH 2/0 OK 01, | IIP62, ITP66, IT1P6S,
BO3/lyXa M aTMOC(EPHOTO JaBIICHUS OK 02, I1P610, I1P610, MP3, MP5, MP15,
OK 05, | MP28, MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP 56, MP
OK 04 43, JIP34, JIP32
OK 09,
Jlaboparopuoe 3ansitue Ne 5 OnpenieneHue yaeabHOMl 2/0 OK 01, | IIP62, ITP66, IT1P6S,
TEIJIOEMKOCTH BEIIIECTBA OK 02, I1P610, ITP610, MP3, MP5, MP15,
OK 05, | MP28, MP31, MP32, MP33, MP34,
OK 07, | MP37, MP54, MP55, MP 56, MP
OK 04 43, JIP34, JIP32
OK 09,
Pa3nen 4 DiekTpoaAuHAMHUKA 35/0
Tema 4.1 JlunakTH4YecKne eIMHUIBI, COIepPKAHUe 5/0
DJIeKTPOCTATUKA DJeKTpU3anus Tel U €€ MPOSIBICHUS. DIEKTPUUECKUM 3apsil. 1/0 OK 01, | IIP61, ITP62, ITP63, ITP64,
JIBa BHu1a 3eKTpUUECKUX 3apsaaoB. [IpoBoagHuKH, OK 02, [1P65, I1P06, IIP6S, ITPGY JIP25,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKHU. DIeMEHTapHbBIN OK 03, MP4, MP6, MP13, MP17, MP18,
SJIEKTPUYECKUM 3apsi/l. 3aKOH COXPaHEHHUS JICKTPUUECKOTO OK 06, MP19, MP20, JIP5, JIP6, JIP32,
3apsja. OK 07 MP21, MP23, MP44, MP38,

BsaumopeiictBue 3apan0B. Todeunsie 3apsaabl. 3aKOH
Kymona.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTpUYECKHE
3apsabl.

HanpsiokeHHOCTh 3nekTprudeckoro noss. IpoOusit 3apsi.
JIuHUM HanpsHKEHHOCTH AJIEKTpUYecKoro noist. OqHopoIHOe
DIIEKTPUYECKOE TI0JIE.

[ToTeHuManbHOCTh MEKTpOCTaTUYECKOTO 1MoJs. PasHOCTH
NOTEHLIMAJIOB U HanpsbkeHue. [loTeHnmanpHas s3Heprus
3apsizia B 2JeKTpocTaTiueckoM mnode. [lorennuan
AIIEKTPOCTATUYECKOTO 1o CBsA3b HAPSIKEHHOCTHU NOJIS U
Pa3sHOCTH NMOTEHIMAJIOB JUIs DJIEKTPOCTATUYECKOTO MOJIs (KaK
OJIHOPOJHOrO, TaK U HEOJAHOPOIHOIO).

[TpuHIMI CyTIepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lose paBHOMEPHO 3apsKEHHON
cdepsl. [loxe paBHOMEPHO 3apsKEHHOTO 110 00BEMY I1apa.
[Tosie paBHOMEPHO 3apsKEHHOM OECKOHEYHOM MIOCKOCTH.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




KapTunb! 1MHUN HaNpsSHKEHHOCTH ATUX TOJIEH U
SKBUIMIOTCHIIMAIBHBIX TTOBEPXHOCTEH.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE
paBHOBECHSI 3apsJ10B.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.
JusnexTpuueckasi IPOHUIIAEMOCTD BEILIECTBA.
KoHnneHcarop. D11eKTpOeMKOCTh KOHIEHCATOpA.
DNEKTPOEMKOCTh IIOCKOI0 KOHJIEHCATOpa.
[TapannenbHOE COEMHEHNE KOHJIEHCATOPOB.
IlocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.
JIBr>keHure 3apsiKEHHOW YaCTHULIbI B OJTHOPOJHOM
3JIEKTPUYECKOM TOJIE.

IIpodeccnonanbHo- OpUEHTHPYIOIIIEE COTEepPKaAHUE 2/0
Cratuyeckoe AJIeKTPUYECTBO IIPU MeYaTH JOKYMEHTAIUH,
pabota 3neKTponpudOpoB (OPrTEXHUKH, 000TpEeBaTENCH ).
B ToM unciie mpakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 2/0
[Ipaktuueckoe 3anstue Ne 6 2/0 OK 01, [1P62,I1P66,ITP67, MPI1, MP3,
Pemenue 3agau mo teme «DIEKTPOCTATHKA. DIEKTPOEMKOCTh OK 02, MP15, MP12, MP13, MP17, MP19,
KOHJICHCAaTOPOB» OK 03, MP 20, MP45, MP42, MP 43, MPS,
ok 9 |MPIO
Tema 4.2 JIniakTu4ecKue eMHUIbI, COIePKAHUE 11/0
ITocTossHHBIIT Cwna Toka. ITocTOSSHHBIN TOK. 1/0 OK 01, I1P61, ITP62, ITP63, I1P64,
JIEKTPUYECKHUH TOK. | YCIOBUS CYIIECTBOBAHUS MTOCTOSTHHOTO YJIEKTPUUYECKOTO OK 02, I1P65, 1IP66, IIP68, IIPG9JIP2S,
toka. Ucrounnku Toka. Hanpsokenue U u DC € . OK 03, MP4, MP6, MP13, MP17, MP18,
3akon Oma 1S y4acTKa Lenu. OK 06, MP19, MP20, JIPS, JIP6, JIP32,
DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh OK 07 MP21, MP23, MP44, MP38,

COTIPOTUBIIEHUS OJTHOPOJIHOTO MPOBOJIHUKA OT €T0 JUIUHBI U
IUIOLIA/IN NIOTIEPEYHOT0 CEUEHUS. Y IENbHOE CONIPOTHUBIIEHUE
BEIIIECTBA.

ITocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COETMHEHNE
MPOBOAHMKOB. PacueT pa3BeTBIEHHBIX 3JEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns-Jlenna.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




MOIHOCTB 31EKTPUIECKOT0 TOKA. TerioBas MOIIHOCT,
BbIZICJIIEMasi Ha Pe3UCTOpE.

OJIC v BHyTpEeHHEE CONPOTUBICHUE HUCTOYHHKA TOKA. 3aKOH
OmMa 1t TOJTHOM (3aMKHYTO#) 3JIEKTPUYECKOH TSN,
MortHocTh ncTouHUKa ToKa. KopoTkoe 3aMbikaHme.
KoHnniencarop B 1enu moCTOSTHHOTO TOKa.

IIpodeccnonanbHO- OpHEeHTUPYIOLLEE COEPKAHUE 2/0
Ornpezenienne eIMHULL U3MEPEHUS U pa3MEPHOCTU
HCITOJIB3YEMBIX TTapaMeTPOB padOTHI, TapaMeTPhI
AIIEKTPUUYECKON 1IeTIH TIPU pabOTe HAKOIHUTENEH U
OTpeOUTENEH DICKTPOIHEPTUH.
B ToM unciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 8/0
Jlaboparoproe 3ansitue Ne6 OmnpeencHue yaeasHOTO 2/0 OK 01, | IIP62, ITP66, ITP68 TIP610,
COINPOTHUBIICHUS MPOBOJHUKA OK 02, I[1P610, MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
OK 04 JIP34, JIP32,
OK 09,
IIpodeccnonanbHO- OpHEHTHPYIOIIIEE COMEePKAHUE 6/0
Jla6opaTtopnoe 3anstue Ne 7 IIpoBepka 3akona Oma jjist 2/0 OK 01, | IIP62, I1PG6, ITP68 T1P610,
y4acTKa LEMHu. OK 02, I[1P610, MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
OK 04 JIP34, JIP32,
OK 09,
JlabopaTtopnoe 3anstue Ne 8 M3ydenue paboTsl 2/0 OK 01, | IIP62, I1PG6, ITP68 T1P610,
mynbTuMeTpa. Onpeaenenne I1C u BHyTpeHHET0o OK 02, I[1P610, MP3, MP5, MP15, MP28,
CONPOTHUBIICHHS] ICTOYHUKA JIEKTPUUECKOU SHEPTUU OK 05, MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
OK 04 JIP34, JIP32,
OK 09,
JlabopaTtopnoe 3anstue Ne 9 VccrnenoBanue 3aBUCHMOCTH 2/0 OK 01, | I1P62, ITPG6, ITP68 IIP610,
MOIIIHOCTH MOTPEOIIIeMO TaMITO HaKaIMBaHUS OT OK 02, I[1P610, MP3, MP5, MP15, MP28,
HANPSDKEHUS HA €€ 3aKAMax. OK 05, MP31, MP32, MP33, MP34, MP37,




OK 07,
OK 04
OK 09,

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

Tema 4.3
DJIeKTPUYECKUI TOK
B Pa3JIMYHBIX
cpenax

I[H)IaKTI/I‘IeCKI/Ie CIUHUIIbI, COACPKAHUEC

10/0

DneKTpruecKas MPOBOJUMOCTh PA3JIMYHBIX BEILIECTB.
DJIeKTpOHHAs MPOBOJAUMOCTD TBEP/IBIX METAJIIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.
CBepXMpoBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX
MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAs

IIPOBOAMMOCTH MOJYIPOBOAHUKOB. CBOMCTBA p-N-Tiepexoa.

[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS
qucconuanus. JnekTponns. 3akonsl Papanes 1
AIEKTPOJIN3A.

DJIEKTpUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN 1
HECaMOCTOSITENIbHBIN pa3psl. Paznmnyunblie THIIBI
CaMOCTOSITENILHOTO pa3psina. Moinnus. [lna3ma.
TexHu4eckne ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE:!
ra3opasps/IHble JIaMIIbl, 3JIeKTPOHHO-Ty4eBas TpyOKa,
MOJIYTIPOBOTHUKOBBIE TPUOOPBI: AUO, TPAH3UCTOD,
¢doTonno, CBETOINO/I, FallbBaHUKA, paQUHUPOBAHUE ME/IH,
BbIIJIaBKA AJIFOMUHUS, DJIEKTPOHHASE MUKPOCKOTIHSL.

2/0

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

T1P61, TIP62, TIP63, TIP64,

[1P65, TIP66, TIP6S, ITP69JIP25,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IIpodeccnonanbHO- OpHEHTHPYIOLEE COTEPKAHUE
IIpuMeHeHne TaTYMKOB JBUKEHUS, IPUCYTCTBHSI,
UH/IMKAaTOPOB TEMIIEPATyp Pa3INYHbIX IPUOOPOB MPU
IIPUTOTOBJICHUY TTUIIH.

2/0

B ToM 4nciie NpaKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

6/0

ITpodeccnonaIbLHO- OPHEHTHPYIOIIEE COlEPKAHUE

6/0

JlaGopatopnoe 3ansatue Nel0
3aBUCHUMOCTh COITPOTUBIIEHUS OT TEMIIepaTypbl 00pa3LioB
MeTaJljia U MOJIyIPOBOIHUKA

2/0

OK 01,
OK 02,
OK 05,
OK 07,

I1P62, IIP66, TIIPGS, IIPGI1O,
[1P610, MP3, MP5, MP15, MP28,
MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34,




OK 04 |JIP32,
OK 09,
Jlaboparopuoe 3ansTue Nell DkcniepumeHTabHAs TPOBEPKa 2/0 OK 01, |IIP62, TIIP66, IIP6S8, IIPOI1O,
3aKOHOB NapaJUICIbHOrO U MOCIEA0BATEIBHOIO COCTMHEHUS OK 02, |I1P610, MP3, MP5, MP15, MP28,
MIPOBOJHUKOB OK 05, |MP31, MP32, MP33, MP34, MP37,
OK 07, |MP54, MP55, MP 56, MP 43, JIP34,
OK 04 |JIP32,
OK 09,
JlaGopaTtopnoe 3ansTue Nel2 OnpeneneHue COnpoOTUBICHUS 2/0 OK 01, I1P62, TIIP66, IIPGS, IIPG10,
pe3ucTopa METOJA0OM MapKUPOBKHU OK 02, |IIP610, MP3, MP5, MP15, MP28,
OK 05, |MP31, MP32, MP33, MP34, MP37,
OK 07, |MP54, MP55, MP 56, MP 43, JIP34,
OK 04 |JIP32,
OK 09,
Tema 4.4 JupaKkTH4YecKne eTMHUIbI, COepPKAHUe 2/0
MarauTHoe 1oJie
B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJIHUKOB C 2/0 OK 01, I1P61, ITPG2, T1P63, I1P64,
TOKOM. MarnutHoe 1nose. BeKTop MarHuTHOM MHIIYKIIUH. OK 02, 11P65, 11P66, IIP6S, IIPG9JIP25,
[IprHIMI CyNEPIIO3ULIMM MAarHUTHBIX Tosel. JInauu OK 03, |MP4, MP6, MP13, MP17, MPI18,
MarHuTHOW MHIYKIIHH. OK 06, |MP19, MP20, JIP5, JIP6, JIP32,
MarsauTtHoe 1ose MPOBOJHHUKA C TOKOM (TIPSMOTO OK 07 |MP21, MP23, MP44, MP38, MP39,
MIPOBOJHMKA, KaTYIIKH U KPyroBOro BUTKa). OnbIT DpcTeaa. MP46, JIP14, JIP13, JIP12, JIP28,
Cuna Amnepa, ee HanpaBJIEHUE U MOAYJIb. JIP31
Cua JlopeHiia, ee HampaBJIeHUE U MOYJIb. [IBHKeHNE
3apsHKEHHOM YaCTUIbI B OJJHOPOJHOM MAarHUTHOM TOJIE.
Pa6ota cunsl Jlopenta.
MarnuTHoe nose B Beuiectse. @eppoMarHeTuky, napa- u
JMaMarHeTHUKH.
Tema 4.5 JnpaKkTuyecKkue eIMHULbI, COAePKAHUE 710
DJIEKTPOMarHuTHast | SIBneHue 3JeKTpoMarHuTHON HHIyKuH. [loTok BekTopa 1/0
HHAYKIUA MarHuTHON MHAyKIuU. DJIC nHayknuu. 3akoH
3JeKTpOMarHuTHOM MHAyKnn Papanes. Buxpesoe OK 01, | IIP61, ITP62, ITPG3, ITP64,
anekTpuueckoe nojue. Toku Dyko. OK 02, [1Po5, I1P66, IIP6S, ITPG9, JIP25,
OJ1C uHAYKIMY B TPOBOJHUKE, TBIKYIIIEMCS B OJTHOPOTHOM OK 03, MP4, MP6, MP13, MP17, MP18,
MarHUTHOM II0JIE. OK 06, MP19, MP20, JIP5, JIP6, JIP32,
[TpaBumno Jlenmna. OK 07 MP21, MP23, MP44, MP38,




NupykTuBHOCTH. KaTymika HHIYKTHBHOCTH B IIETTH
MOCTOSIHHOTO TOKa. SIBnenue camonnaykiuu. 3/1C
CaAaMOWH/TYKITUH.

DHeprust MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DJIEKTPOMAarHUTHOE TIOJIE.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IIpodeccHoHATbHO- OPHEHTHPYIOIEE COAEPIKAHUE 2/0 OK 01, I1P61, I1P62, I1P63, I1P04,
[TpuHumn oOpa3oBaHus U UCIIOJIB30BAHUS MATHUTHOTO HOJIS OK 02, [1P6S, I1P66, IIPGS, ITPGY, JIP25,
B MAarHUTHBIX YCTPOMCTBAX AJIEKTPONPUOOPOB, OK 03, MP4, MP6, MP13, MP17, MP18,
XOJIOOUIIBHUKOB, OPITEXHUKH. OK 06, | MP19, MP20, JIPS5, JIP6, JIP32,
OK 07 MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM unciie mpakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 4/0
[IpakTuueckoe 3ansatue Ne 7 Penienue 3aa4 no teme: 2/0 OK 01, [1P62,I1P66,  IIP67, MP1, MP3
MarauTHoO€E 1oJIe U €ro XapaKTepUCTUKH. MarauTHas OK 02, MP15, MP12, MP13, MP17, MP19
WHIYKLIUSA OK 03, MP 20, MP45, MP42, MP 43, MPS8
OK 09 MP10
[IpakTuueckoe 3anstue Ne 8§ Pemenue 3aiay no reme 2/0 OK 01, [1P62,I1P66,  IIPG7, MP1, MP3
«INEeKTpOMarHUTHASI HHAYKIHS. 3aKOH JI€KTPOMAarHUTHON OK 02, MP15, MP12, MP13, MP17, MP19
uHAYKIUUA. CaMOMHTYKIIHSI OK 03, MP 20, MP45, MP42, MP 43, MP8
OK 09 MP10
Pa3nen 5 Kosie6anusi 1 BOJIHbBI 29/0
Tema 5.1 JuaaKkTu4YecKkne eIMHNIbI, COIepKaHue 6/0
MexaHuveckue
KoJie0anusi m BoJaHbI | KonebarenpHas cuctemMa. CBOOOIHEIE KOJIEOAHHUS. 2/0 OK 01, I1P61, ITP62, ITP63, I1P64,
[Mapmonnueckue konebanus. Kuaemaruaeckoe u OK 02, I1P6S, I1P66, IIPGS, I1PGY, JIP25,
JUHAMHYECKOE OMHCaHue. DHePreTHUECKOe OMUcCaHue (3aKOH OK 03, MP4, MP6, MP13, MP17, MP18,
COXpaHEHUsI MEXaHUYECKOU dHeprun ). BeiBoj OK 06, | MP19, MP20, JIPS, JIP6, JIP32,
JTUHAMHYECKOTO OMMCAHUS TAPMOHHUYECKUX KOJICOAHUI U3 UX OK 07 MP21, MP23, MP44, MP38,

SHEPreTUYECKOT0 U KHHEMaTUYECKOTO OMUCAHUS.
Awmrutyaa u $asza konebanuii. CBsi3b aMIUTUTY B
KOJIeOaHMI MCXOTHOM BEIMUMHBI C aMIUTHTYaMHU KOJIeOaHmi
€€ CKOPOCTH U YCKOPEHHUSI.

[Tepuon n wactora konebanui. [leproa ManbIx CBOOOTHBIX
Kosie0aHui MaTeMaTndeckoro MasTHuka. [lepros cBoOOTHBIX

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




KoJIeOaHUI IPYKUHHOTO MAsATHUKA.

[TonsiTue o 3aTyxaromux KoseoaHusX. BoiHyX1eHHbIE
kosnebanus. Pezonanc. PezonancHas kpusas. Briusnue
3aTyxaHHs Ha BUJI PE30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.
MexaHnuyeckue BOJIHBI, YCIOBHS UX PACIIPOCTPAHECHHUS.
ITonepeunsle ¥ NPOAOIBHBIE BOJIHBL. [lepuoa, ckopocTs
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. CBOICTBA MEXaHUYECKHUX
BOJIH: OTpaXCHHUE, PEIOMIICHHE, HHTEp(epeHIns 1
nudpakiys.

3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEN CPEBI

IpodeccHoHaIbLHO- OPHEHTHPYIOIIEE COMEPKAHUE 2/0
Ornpezenienne U nmapaMeTpbl KoJieOaHUM B pPa3TuIHBIX
MTOBTOPSIFOIITUXCS TPOIECCax MPHU pacyeTe IKOHOMHUECKHUX
noKasareneid, (PYHKIIMOHUPOBAHUH OPTTEXHUKH, XpPaHECHUN
JIOKYMEHTAIUH. .
B ToM 4nciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 2/0
IIpodeccnonaabHO- OpHEHTHPYIOIIIEE COTEepP:KAHUE 2/0
Jlaboparopuoe 3anstue Nel3 IlpoBepka 3akoHOB KOJIeOaHMIA 2/0 OK 01, I1P62, I1PG6, ITP68, ITP610, ITP610
MaTeMaTUIeCKOro MasTHUKA OK 02, MP3, MPS5S, MPI15, MP28, MP31
OK 05, MP32, MP33, MP34, MP37, MP54
OK 07, MP55, MP 56, MP 43, JIP34, JIP32,
OK 04
OK 09,
Tema 5.2 JupaKkTu4ecKkue eIMHNIbI, COepKaHue 14/0
DJIeKTPOMArHUTHbIE
KoJie0anns u BoaHbl | KonebaTenbHbIi KOHTYp. CBOOOTHBIC JIEKTPOMArHUTHBIC 2/0 OK 01, I1Po1, ITPG2, ITP63, I1P064,
Kosie0aHus B UIeaTbHOM KojebaTenbHOM KOHType. Dopmyna OK 02, [1Po65, I1P66, IIP6S, ITPG9, JIP25,
Tomcona. CBA3b aMIUTUTY/IBI 3apsiia KOHJEHCATOpa C OK 03, MP4, MP6, MP13, MP17, MP18,
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE. OK 06, MP19, MP20, JIP5, JIP6, JIP32,
3aK0oH COXpaHEHUsI YHEPTUH B HICATTLHOM KOJIe0aTeTbHOM OK 07 MP21, MP23, MP44, MP38,

KOHTYpE.
3aTyxarolye IeKTPOMarHuTHRIE KoeOanus. BeiHy)IeHHBIC
DIIEKTPOMArHUTHBIC KOJIeOaHusl.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




ITepemenHbIi TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HANPSDKEHUS IPU pa3IndHoN Gpopme 3aBUCUMOCTH
MEPEMEHHOTO TOKA OT BPEMEHH.

CunycouaaibHbIN IEpEMEHHBIN TOK. Pe3ucrop, KoHaeHcatop
Y KaTyIIKa UHIYKTUBHOCTHU B LIETIH CUHYCOUIAJTLHOTO
MEePEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HampsHKeHUIA.
WneanwsHbiii Tpancopmarop. [IpousBoactso, nepenava u
noTpedeHue IEKTPUUECKON SHEPTUH.

DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE FJICKTPOIHEPTUU.
KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUU B TOBCETHEBHOM
YKU3HHU. DJIEKTPOMATHUTHBIE BOJIHBI. Y CIIOBUS U3TYyYEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus BEKTOpPOB

E, |§, V' B 3JIEKTPOMarHUTHOM BOJIHE.

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE,
npeJIoMIIeHUE, TIOJIApU3anus, HHTeppepeHIus 1 udpakius.
[IIxana 3neKTpOMarHUTHBIX BOJIH. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IprHIIUTIBI
paIHuOCB3H U TENEBUICHUS. Pannonokamusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEPKAHNE 4/0

JelicTBHE 371€KTPOMArHUTHBIX MOJIEH U BOJIH MIPU Iepeiaye

uH(pOpMalUU pa3InYHBIMU ciocobaMu, ipu padoTe

npruOOpOB.

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 8/0

[Ipaktuueckoe 3anstue Ne 9 Pemenue 3a1ay Ha BUIBI 2/0 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,

COIIPOTUBIICHHUI B LEIISIX IIEPEMEHHOIO TOKa. POPMYJIbI OK 02, MP15, MP12, MP13, MP17, MP19,

TpanchopmaTopa OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

[Ipaktuueckoe 3anstue Ne 10 Pemenue 3agad o teme 2/0 OK 01, [1P62 I1P66, IIP67, MP1, MP3,

«INEKTPOMArHUTHBIC KOJICOAHUS U BOJHBDY OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

IpodeccnoHaTbLHO- OPHEHTHPYIOIIEE COMEPKAHUE 4/0

[TpakTuueckoe 3anstue Ne 11 Pemenue 3aqa4d o teme: 2/0 OK 01, [1P62,I1P66, IIP67, MP1, MP3,




XapaKTepHCTUKU TIEPEMEHHOTO TOKa

OK 02,

MP15, MP12, MP13, MP17, MP19,

OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
Jlaboparoproe 3ansitue Nel4 YcerpoiictBo Tpanchopmaropa, 2/0 OK 01, |IIP62, [TIIP66, IIP6S; IIP610,
reseparopa OK 02, [1P610, MP3, MP5, MP15, MP23,
OK 05, | JIP26, , MP28, MP31, MP32,
OK 07, | MP33, MP34, MP37, MP44, MP47,
OK 04 MP48, MP54, MP55, MP 56, MP
OK 09, | 43,JIP34, JIP32,
Tema 5.3 JlunakTH4YecKne eIMHUIBI, COIepPKAHUe 9/0
OnTuka [TpstmonuHeHOE pacpoCcTpaHEHHUE CBETa B OJHOPOIHOM 2/0 OK 01, | IIP61, ITP62, ITPG3, I1P04,
cpene. JIyu cBera. ToueyHbIl HCTOYHUK CBETA. OK 02, I1P65, ITP66, I1PGS, I1PG9, JIP25,
OTtpaxeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoenue OK 03, |MP4, MP6, MP13, MP17, MPI18,
M300pakeHHH B TUIOCKOM 3epkaie. Chepudeckue 3epkaa. OK 06, |MP19, MP20, JIP5, JIP6, JIP32,
[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHSI CBETA. OK 07 |MP21, MP23, MP44, MP38, MP39,

AOGCOTIOTHBIN MOKa3zaTenb npenoMiaeHus. OTHOCUTENbHbBIN
noKasaTelib npejgomiieHus. [1ocTosTHCTBO 4acTOThI CBETA U
COOTHOUIEHUE JJIMH BOJH MPHU MEPEX0/]ie
MOHOXPOMAaTHYECKOI'0 CBETa Yepe3 IpaHuIly pasjiena IByX
ONTHUYECKUX CPE/I.

Xon nyueit B mpusme. Jucnepceust ceta. CIOXKHBIN COCTaB
Oenoro cBera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpeenpHblil yroi moJHoro
BHYTPEHHETO OTPAKEHUS.

Colwupartomue u paccenBaroniye JUH3bl. TOHKas JIMH3a.
DOKyCHOE PacCTOSTHUE U ONTHYECKasl CHUJIa TOHKOW JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI TOHKOUW CPeprIecKoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOIO MTOKa3aTels
MIPEIOMIICHUSI.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.
Xo Jiy4a, MPOIIEeIIET0 JUH3Y MO TPOU3BOIBHBIM YTIIOM K
ee 1aBHOM ontudeckoit ocu. [loctpoenue nzo0paxeHnit
TOYKH U OTPE3Ka MPSIMOI B COOMPAIOIINX U PACCEHBAIOIINX
JUH3aX U uX cucrteMax. OnTudeckue mpruoopel.
Paspemaromast cmocobHoCTh. ['71a3 Kak onTuyeckasi cucrema.

MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31




[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.
Bonnosas ontuka. Uarepdepennns cera. KorepentHsie
UCTOYHUKU. Y CIIOBUS HAOIIOACHHSI MAKCUMYMOB U
MUHHMYMOB B HHT€P(PEPEHIIMOHHON KapTHHE OT ABYX
KOIE€pEeHTHBIX UICTOUYHUKOB. [IpuMeps! Kitaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. JludpakimonHas pemerka. Y cioBrue
HaOJII0/ICHUS TJIABHBIX MAaKCUMYMOB IIPU M1aJIEHUU
MOHOXPOMAaTHYECKOI0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.
Ilonsipusanus ceera.

IIpodeccnonabHO- OPUEHTHPYIOLIIEE COEPIKAHNE 1/0

Pa3mernienne ocBeTUTENBHBIX MPUOOPOB B MTOMEIIEHUSX, YIET

U pacyeT mapaMeTPOB OCBEIICHHOCTH, 3aKOHBI OTPAXEHUS U

MIPEJIOMJICHUS CBETA HA 3ePKAIbHBIX U MATOBBIX

MOBEPXHOCTSAX O(PUCHBIX TOMEIICHHUH.

OnTuueckre 3 GEeKTs U TU3aiH TPH 00YCTPOHCTBE

MOMEICHUsS KOH(epeHI3aia..

B ToM 4nciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 6/0

[Tpaktuueckoe 3anstue Ne 13 Pemienue 3amad o teme: 2/0 OK 01, [1P62,I1P66, 1IP67, MP1, MP3,

BoaHOBEIE CBOMCTBA CBETA. OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

IIpodeccnonanbHO- OpHEeHTHPYOLIEE COAEPKAHNE 4/0

[Ipaktuueckoe 3anstue Ne 12 Pemenue 3a1a4u no teme: 2/0 OK 01, [1P62,11P66, IIP67, MP1, MP3,

3aKOHBI TEOMETPUUECKOU OMITHUKH. OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

Jlaboparoproe 3ansitue Nel5 «Omnpenenenue mokasarens 2/0 OK 01, I1P62, I1PG6, ITP68, ITP610, ITPG10

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

Pa3nes 6. OcHOBBI CielUAJIbHOM TEOPUH OTHOCHUTEIbHOCTH. 1/0




Tema 6.1 OcHoBBI
cnenuaJbHoOM
Teopum
OTHOCHUTEJIbHOCTH

['paHuLbl TPUMEHUMOCTH KJIACCUYECKOU MEXAHUKH.
[TocTynaTel cnequanbHOW TEOPUHU OTHOCUTEIIBHOCTH.
[TpocTpancTBeHHO-BpeMeHHO nnTepBai. [IpeobpazoBanus
Jlopenna. YcnoBue npuunHHOCTUH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHHU U COKpaIeHUE
JUTHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b Macchl C S3HEPTUEN U UMITYJILCOM PENSATUBUCTCKON
YaCTULbl. DHEPrUs IMOKOS.

1/0

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

JIP25, MP4, MP6, MP13, MP17
MP18, MPI19, MP20, JIPS, JIP6
JIP32, MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13, JIP12
JIP28, JIP31

Pa3znen 7 KBanroBas

(puszuka

10/0

Tema 7.1
Kopnyckyasipao-
BOJIHOBOM 1yaJIU3M.

I[I/IIIaKTI/I‘{eCKI/Ie CIMHUIIBI, COACPKAHUEC

5/0

PaBHOBecHOE TerI0OBOE U3IIydeHUE (M3Iy4eHne aOCOTIOTHO
yepHoro Tena). 3akoH cMenieHus Buna. ['unoresa [1nanka o
kBaHTax. @OTOHBI. DHEPrUg U UMIYIbC POTOHA.
®oroaddexr. OnbiTer A.I'. CrosieToBa. 3aKOHBI
dororddekra. Ypapuenue DiiHmrTeiHa 1a Gotosddekra.
"Kpachnas rpanuna” ¢poroaddexra. JlaBiaenue csera (B
YaCTHOCTH, JaBJICHHUE CBETa Ha a0COIIOTHO MOTJIOMIAIONIYIO U
a0COTIOTHO OTpakaroIlyro noBepxHocTh). OnbiTh! I1.H.
Jlebenena. BomHoBsie cBoiicTBa yacTuil. Bonusl ge bpoitns.
JnunHa BostHb! e bpoiins u pazMepsl 00J1acTH JTOKATH3aluN
JBIKYLIEHCS yacTUIbl. KOpIyCKyJISpHO-BOJIHOBOH yallu3M.
Judpaxus >1ekTpoHOB Ha kpuctamuiax. Cnenuduxa
n3MepeHuil B MUkpomupe. CooTHOIIEHUS
HeonpeaeneHHoctel ['elizenOepra.

2/0

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

T1P61, T1P62, T1P63, T1P64,

[1P65, TIP66, I1P6S, IIPG9, JIP25,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IIpodeccnonanbHO- OpUEHTHPYIOLIEE COAEeP:KAHNE

Yuér potorddexTa nmpu onpenereHUH yCIoBUN XpaHEHUS
JOKyMEHTAIHU, paboTa (OTOITEMEHTOB B JaTIMKAX
JBUKEHUS W IPUCYTCTBUS B IOMEIIEHUSIX, aBTOMATHUUYECKas
pPETYIUPOBKA OCBEIIEHHOCTH.

1/0

B ToM 4nciie NpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIM

2/0

IMpodeccnonaIbLHO- OPHEHTHPYIOIIEE COIEPKAHUE

2/0

[TpakTnueckoe 3anatue Ne 14 Pemenue 3agad no reme:
3akoHsbI poTodddexra

2/0

OK 01,
OK 02,
OK 03,

[1P62,I1P66, I1P67, MP1, MP3,
MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8,




OK 09 MP10

Tema 7.2 JIniakTHYecKue eMHULbI, COlePKAHUE 3/0

Crtpoenue aToma
OnBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [lnanerapuas 1/0 OK 01, I1P61, I1P62, I1P63, I1P64,
Mozenb aroma Pezepdopra. OK 02, I1P6S, I1P66, IIPGS, ITPGY, JIP25,
[Tocrynarel bopa. M3nydenue u noromienrne GOTOHOB MPH OK 03, MP4, MP6, MP13, MP17, MP18,
repexoe aTomMa ¢ OJIHOTO YPOBHS SHEPIUU Ha JIPYroMu. OK 06, | MP19, MP20, JIPS, JIP6, JIP32,
Bunel ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOA. OK 07 MP21, MP23, MP44, MP38,
CrnoHTaHHOE Y BBIHYXKJICHHOE U3J1y4yeHHE cBeTa. Jlazep. MP39, MP46, JIP14, JIP13, JIP12,

JIP28, JIP31
B ToM unciie npakTHYECKHX M J1a00PATOPHBIX 3aHATHH 2/0
[Ipaktuueckoe 3anstue Ne 15 «3anuce saepHbIX peaKkIui. 2/0 OK 01, [1P62,I1P66, IIP67, MP1, MP3,
CTpoeHue aTOMOB U aTOMHBIX sJIep. 3aKOH PaiOaKTUBHOTO OK 02, MP15, MP12, MP13, MP17, MP19,
pacrazay. OK 03, MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

Tema 7.3 JupaKkTuyeckne eIMHUIBI, COIePKAHUE 2/0

ATOMHOE S1IPO Hyxnonnas mozaens snpa ['eitzenOepra - MiBanenko. 3apsin 2/0 OK 01, I1P61, ITPG2, ITP63, I1P64,
sapa. MaccoBoe unciio sapa. M3otonsl. PagnoakTMBHOCTb. OK 02, I1P65, 11P66, 11PGS, IIPGY, JIP25
Anbda-pacniaz. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacra. OK 03, | MP4, MP6, MP13, MP17, MPI18
[Namma-u3nyyenue. 3aKOH paIMOAKTUBHOTO pacIajia. OK 06, MP19, MP20, JIP5, JIP6, JIP32
PannoaktuBHBIE M30TOMKI B ipupoae. CBoiCTBa OK 07 MP21, MP23, MP44, MP38, MP39
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausHue paiuoakTUBHOCTH HA MP46, JIP14, JIP13, JIP12, JIP28
JKUBbIE OpraHu3Mbl. ECTeCTBEeHHBIN (OH U3TyUEHUS. JIP31
Jo3umeTrpusi. DJHeprus CBA3U HYKJIOHOB B sJipe. SInepHbie
cuibl. Jledekt maccol simpa. Aaepusie peakiuu. Jlenenue u
cuHTe3 saep. Anepueie peaktopsl. [IpobieMs! ympasiseMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTUYECKUE aCTIEKThl Pa3BUTHS
SIEPHOU HEPreTUKU. METOIbl PETUCTPAIIUU U UCCIICTOBAHMS
AJIEeMEHTapHbIX YaCTHII. dyHIaMeHTaTbHbIC
B3aMMOJICUCTBUS. bapnoHbI, ME30HBI U JIEITOHBI.
[IpeacraBnenne o CrannaptHoil Mmonenu. KBapk-ritooHHas
MoJeb aapoHoB. @u3nka 3a npeaenamu CTaHgapTHON
Mozenu. TeMHas Matepusi U TeMHas SHeprusi. EnuacTBo
bu3nyecKoil KapTUHBI MHpA.

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPO(PUIUKH. 3/0




Tema 8.1 DsemenThl | JInIaKTHYECKHE €IMHHUIIBI, COIEPKAHNE 3/0

aCTPOHOMMH "

Oransl pa3Butusa actpoHomuu. [Ipukmnagtoe u 2/0
acTpo(pu3uKH.

MHUPOBO33pEHYECKOE 3HAUEHUE acTpoHOMUH. [IpumMeHnmocThb
3aKOHOB (PU3MKHU JJ1s1 OOBACHEHMSI TPUPOIbI KOCMUYECKHX
00BEKTOB. MeTo/1bl ACTPOHOMUYECKUX UCCIIEJOBAHUM.
CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI, PaIlOTEIECKOIIBI,
BHeaTMoc(epHast acTpoHomus. Buj 3Be3qHOrO HebAa.
CosBe3nus, spKue 3Be3/1bl, IUIAHETHI, X BUAUMOE JABUKEHHE.
Conneunas cucrema. Connue. CosHedHast aKTUBHOCTb.
HcTtounuk sHeprun CosHUA U 3B€3/. 3BE3/1bl, UX OCHOBHBIC
XapaKTepUCTHKU. Jlnarpamma "criekTpasibHbIN Ki1ace -
CBETUMOCTB'". 3B€3/1bl INIaBHOM MOCIEA0BATEIIBHOCTH.
3aBUCUMOCTb "'Macca - CBETUMOCTB" JJis1 3B€37] [1aBHOU
I0CJIEI0BATEIbHOCTU. BHYTpeHHee cTpoeHue 3Be3 1.
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUN U
sposrony CoJHIa U 3Be37. OTallbl )KU3HU 3BE€3]]. MIIeuHbII
ITyts - Hama ["anaktuka. [lonoxxenue u neuxenue CoaHua B
[Nanaxtuke. Tumnel ranakTuk. PaguoranakTuky v KBa3aphl.
UepHsle AbIPHI B s1pax rajnakThK. Beenennas. Pacmmpenune
Bcenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus
Bbonbuioro B3psiBa. PenukroBoe nznydyenue. MacmrabHas
cTpykrypa BeenenHnon. Meraranakrtuka. Hepeliennsie
po0JIEMbI ACTPOHOMUH.

B TOoM 4nc/Ie NPAaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 1/0

[IpakTuueckoe 3anstue Ne 16 Pemenue 3agau no teme: 1/0 OK 01, [1P62,I1P66, IIP67, MP1, MP3,
ctpoenue Beenennoii. PaboTa ¢ moaBmxHON KapToit OK 02, MP15, MP12, MP13, MP17, MP19,
3BE3HOT0 HeOa OK 03, | MP 20, MP45, MP42, MP 43, MPS,

OK 09 MP10

IIpomeskyTouHas1 aTTecTALMS -

Bcero: ‘ 117

3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKHUX padoT

Tembl na0opaTopHbIX U (WIM) MNPAKTHYECKUX Crnenuanu3upoBaHHOE o0opyoBaHue,
. Kpatkoe coneprkanue/ onucanue (1ieiab paboTh)
3aHATHUHU TCXHHUYCCKHUC CpCACTBA, IMpoOrpaMMHOC




obecrieuenue (Ipu HEOOXOTUMOCTH)

Pa3zgen 2 MEXAHUKA

JlabopaTropHble 3aHATHSA

JlabopaTtopnoe 3ansitue Nel
«OrnpeneneHue MIOTHOCTH BEIIECTBAY

"  JKCIEPUMEHTAIBLHO OTPENICTUTh
IUIOTHOCTH KHUJIKOCTU M TBEPAOIO TEJa;

" ONpEeNeIUTh LEeHy JleJIeHus
M3MEPUTENbHBIX puOOopOB, U3MEpUTh

TEOMETPUUYECKHE pa3Mephbl TEJ, ONMPEICIUTh HX
Maccy, paccuuTaTb 00beM, pe3yibTaT CPaBHUTH C
TaOMMYHBIMA ~ 3HAYEHUSIMU U YCTAHOBUTH
MOTPEIIHOCTh SKCIIEPUMEHTA

BECHl C pa3HOBECAMHU; JIMHEHKA MacIITaOHAs;
HITAHTCHIIUPKYJb, MEH3YpKa;  BELIECTBO,
MJIOTHOCTh KOTOPOT'O HYKHO OMpPEACIUTD

HpaKanecKne 3aHATHSA

[Ipaktuueckoe 3anstue Nel
Pemienne 3amay 1Mo KWHEMAaTUKe. Y PaBHEHUS
JIBUKCHHUSI.

®  Hayu4uThCA pa3innyath BU/IBI
MEXaHUYECKOTO JIBUJKEHUSI B 3aBUCHMOCTH OT
GbOpMBI TPaeKTOpPUM M CKOPOCTH TIEpeMEIICHUS
TE€Ja, PacCUUTHIBATH €r0 MapaMeTpbl, HAYUYUTHCS
n3o0paxarb TpadUUYecKd pa3IHYHBIE  BHJIbI
MEXaHUYECKUX JIBUKECHUM, 3aluChIBaTh
YpaBHEHUS JBUKEHUS, paznuyaTh ero
OTHOCUTEJIbHOCTb;, HAay4YUTbcid (POpPMYIHpPOBaTh
CIIEIYIOIIAE TOHATUSA: MEXaHUYECKOE JBHIKEHUE,
CKOpPOCTh M YCKOpEHHE, CHCTeMa OTCueTa,
MEXAHUYECKUN IPUHLIUII OTHOCUTENIBHOCTH;

®  mocne U3YUYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJlaHHs

IIPAaKTHYECKON YaCTH

WHAWBUAYAJIIbHOC 3aJaHuC, KOHCIICKT
HGKHHﬁ, CIIPaBOYHBIC MaTCPUAJIbL

[TpakTdeckoe 3amstre No2 Pemenwe 3agad 1mo
teMe «Buabl cun B mexanuke. Cuina TpeHus: MOKosl,
CKOJIb)KECHUS, KAUEHUs1, BPALLICHUS»

"  PacKpbITh COoJiepKaHue 3aKkOHOB HproToHa
U OCOOCHHOCTH CHJI PAa3IUYHOW MPHUPOJIBI;
3aKpENNUTh YMEHHUSI U HABBIKU PELICHUS 3a7a4 Ha
BTOpOM 3akoH HproTOHa, Korga Ha TeEJo
JIEUCTBYIOT HECKOJIBKO CHII

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTb oOpaszel] perieHHs
TUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus

IIPAKTHUYECKON YaCTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JMHEeWKa, KapaH/ aml




[Tpaktrueckoe 3ansTHe Ne3 3aKOHBI COXpAHECHHS B

" 3aKpCnUTb YMCHHUA M HABBIKH PCHICHUA

TeTpaab U1 TMPaKTUYECKUX paboT, pyuka,

MEXAHUKE U UX IPUMEHEHUE 3a7a4  Ha 3aKOHbl COXpPAHEHUS DJHEPrMM U | METOAUYECKHE peKoMeH1aluu o
MIIyJIbCa Tejla; BBINOJIHEHUIO paboTHl, CIPaBOYHBII
" pocie U3y4eHUs TEOPETUYECKOI0 | MaTepHall, JIMHEHKa, KapaH a1l
MaTepuala  paccMOTpeTh  oOpasel  peleHHs
TUIIOBBIX 3azad4, BBITIOJIHUTh 3aaHus
[IPAKTUYECKON YacTH
Pazpen 3  MoJgekyasipHass  ¢u3uka H
TePMOAUHAMMKA
JlabopaTopHble 3aHATHS
JlaGopatopHoe 3ansaTue Ne2 "  U3YYUTh B3aUMOCBS3b Makpockonudyeckux | Cunb(oH  (aIIOMUHUEBBIH  TepMETHUYHBIN

“IIpoBepka ra3oBbIX 3aKOHOB”

[IapaMeTpoOB ra3a 3aJaHHOM MacChl; OIBITHBIM
nyréM yOenuTcss B CHpPaBEVIMBOCTU 3aKOHA
boiinsa-Mapuorra;

" omnpenenauTbh 00bEM M JaBIEHUE rasa INpH
IIOCTOSIHHOM ~ TeMmImeparype MpH  Pa3IM4HOM
HOJIOKEHHUHU CTEKJIIHHOU TpyOKe B cocy/ie

OUIUHAP C TOQPUPOBAHHBIMU CTEHKAMHU,
IIKaJOM YCIIOBHBIX €IUHUL, IOPIIHEM C

BEPTUKAJIILHBIM BUHTOM), BO3JIYXOBOJIHBIHN
COEIMHUTENIbHBIN LUIaHT, MaHOMETD,
OapoMeTp, HCHBITYEeMBbIM Ta3 3aJlaHHON

MacCChI — BO3yX.

JlabopaTtopHoe  3amartue  Ne3 Omnpenenenue " ONpEAECIUTh NOBEPXHOCTHOE HATSKEHUE | IIMPHULl JJI YWUCTOM BOJbBI, IINPULl IS
ko3 Punenta MIOBEPXHOCTHOMN IUIOTHOCTHU | BOJIbI M MBUIBHOTO PAacTBOpa METOJIOM OTpbIBa | MBUIBHOTO pacTBopa (oOovemoM 5-10 mi),
KHUAKOCTU METOJOM OTPEIBA KaIlCJib KalleJib CTaKaHYMK C YHUCTOM BO)IOfI, CTaKaH4YHUuK C
" M3MEPUTHh MacCy OJHOW KalUuld, JJUHY | MBUIBHBIM PacTBOPOM, IITAHTE€HIUPKYIb WU
TPaHUIBl IOBEPXHOCTHOI'O CJIOSl, PACCUUTATh | MUKPOMETP, OCTPO OTTOYEHHBIN KapaHJall.
KOO(QQUIHUEHT  MOBEPXHOCTHOTO  HATSHKEHUS
pacTBOPOB;
" pe3yibTaT CpPaBHUTb C  TaOJIWYHBIMU
3HAa4YCHUsIMUN n YCTAaHOBUTH MOrpCIIHOCTb
HKCIEPUMEHTA
Jlabopatoproe  3ansatue  Ne4  OmpenerneHue | U3MEPUTh OTHOCUTENBHYIO BIAXKHOCTh BO3[yXa B | rurpomerp ncuxpomerpuueckuii BUT — C,

BJIA’JKHOCTHU BO3yXa U aTMOC(I)epHOl“O JaBJICHHUA

nabopaTopun (U3UKU C TIOMOIIBIO ICUXPOMETPA,
U3MEpPUB TeMIepaTypy BIQKHOIO M CyXOro
TEPMOMETpaA

CTaKaH C KUIIATYEHOU BOJOU

JlabopaTtoproe  3aHsatue  Ne5
yIIeTbHON TEIUIOEMKOCTH BEIECTBA

Onpenenenue

" ONBITHBIM IIYTCM OIIPCACINTL BCIHMYMHY
y,[IeJIBHOfI TCIINIOEMKOCTH BC€IICCTBA U BBIICHHUTDH

bu3nUecKuii  CMBICT  YPaBHEHHS  TEIJIOBOTO
Oananca;
" ONpeieInuTh (5504 JIeTeHus

BECHl ONTHYECKHE Ha INTAaTHBE, Pa3HOBEC;
UCCIEyeMOe  BEIIECTBO;  KaJIOPHMETP;
TEPMOMET; AIEKTPOILTUTKA; COCY/I C BOIOH




U3MEPUTENIbHBIX MPHOOPOB, HU3MEPUTHh Maccy
KaJIOpUMETpa, BOJbl, TeJla, HArpeB  Telo,
MIPOM3BECTH TEIJIOOOMEH C BOJOW, paccuuTaTh
TEIJIOEMKOCTb TEa,

" pe3ynbTaT CpaBHUTh C
3HAQUEHUSIMU U YCTAaHOBUTH
HKCIIEPUMEHTA

TaOJIMYHBIMHU
MOTPEIIHOCTh

HpaRanecmle 3aHATHSA

[TpakTuueckoe 3ansTue Nod

"  3aKpCIUTb YMCHMA U HABBIKM BBIYHMCIICHUA

TeTpaab Jid TMPaKTUYECKUX paboT, pyuka,

Pemienne 3amau mo Teme «OcnHoBel MKT. | mapameTpoB COCTOSIHUS Ta3a, UCTOIB3Ys Ta30BbIE | METOANYECKUE PEKOMEH AU no
VYpaBHEHUE COCTOAHUS UICATILHOTO Ta3ay 3aKOHBl W ypaBHeHHEe  MeHaeneeBa  — | BBIIOJHEHUIO paboTHI, CIIPABOYHBIN
Kiaiinepona; MaTepHuall, JMHENKa, KapaH1anl
= JI0CIIE W3y4YEHUs TEOPETUYECKOTO
Marepuaia paccMOTPETh O00paszel peHIeHUs
THITOBBIX 3ajad, BBIITOJIHUTH 3aJlaHus
IIPAKTHYECKON YaCTH
[Ipaktrueckoe 3ansaTue Neb " 3aKpeNuTh YMEHHS M HaBBIKM pEIICHUS | TETpaab Ul MPAaKTHUYECKUX padoT, pydKa,
Pemenne 3amad 1o TEeME «OCHOBEI 3a7a4 Ha IEPBOE HAYAIO TEPMOJAMHAMHUKH M | METOJIUYECKHUE PEKOMEHJall 1 110
TepMoauHaMUKU. [IpumeHeHne nepBoro Hayana KIIJI TermoBoro aBuraTeis; BBITIOJTHEHHIO paboThl, CIIPaBOYHBIN
TepMoarHaMuKH K uzonpoueccam. KII/] rerosoro =  JI0CIIe WA3yYCHUS TEOPETUYECKOTO | MaTepuall, JMHEWKa, KapaHIalll
JIBUTATEIIS» MaTepuaga paccMOTpPeTh o0Opasell perieHus
THIIOBBIX 3aJa4, BBIIIOJIHUTH 3aJaHMs
MPAKTUYECKOW YacTH
Pasnen 4. DiekTpoanHaMuKa
JlabopaTopHble 3aHATHS
JlaboparopHoe  3anatue Ne6  Ompenenenue "  ONpeJeNeHUE YJEIbHOTO CONPOTUBIICHUS | MICTOUHUK TOKa, aMIIepMETP, BOJBTMETP,
YAEJIBHOTO COMPOTUBIICHHS TIPOBOJHUKA MIPOBOJIHUKA SKCIIEPUMEHTAIBHBIM ITYyTEM; COCIMHUTEIbHEIC MIPOBO/IA, KJIIOY,
" ONpeAeIUTh LIEHY JIETICHHS | IITAaHTeHIUPKYJb, JIMHEHKA, KyCOK MPOBOJA,
WU3MEPUTENBHBIX TPUOOPOB, HU3MEPUTH [UIMHY | yIEIbHOE CONIPOTUBJICHUE KOTOPOTO
MPOBOJIHUKA, COOpATh AJICKTPHUECKYIO IIEMb IO | OMPeaessaeTcs
CXeMe, CHSTh MOKa3aHus MpuOOpOB, paccuuTaTh
YAEIbHOE COPOTUBIICHUE MPOBOIHUKA;
" pe3ynbTaT CpaBHUTh C TaOIMYHBIMH
3HAQYCHWSIMH W YCTAaHOBUTH  IOTPEIIHOCTh
DKCIIEPUMEHTA
Jlaboparoproe 3anstre Ne7 IlpoBepka 3akoHa Oma *  y3y4yuTh 3aK0oH OMa /17151 yyacTKa Ienu. HMCTOYHHMK  DJEKTPUYECKOM  DSHEPIHMH  C




JUTSL y4acTKa LETIH.

"  ONpenenuTh LCHY JIeTICHUS
U3MEPUTEITBHBIX npubOpOB, cobpathb
HIIEKTPUYECKYIO LIEIb 10 CXeME HOCIIEeI0BATEIEHO
COC/IMHECHUSI 3JICKTPHUYECKHE PUOOPBI, U3MEPHUTH
CHJIy TOKa M HalpsHKEHHE Ha BCEX Y4YacTKax,
NPOBEPUTh  COOTHOLICHUE  IapaMeTpoB  Ha
COOTBETCTBUE 3aKOHAM COCIMHEHHS

MOCTOSTHHBIM HampspkeHueM (He Bhime 25B);
BOJITMETP LIKOJIbHBIN; aMIIEpMETP
HIKOJIBHBIM,  HAa0Op  JIEMOHCTPAIIMOHHBIX
pE3UCTOPOB € pPasHbIMUA CONPOTHUBIICHUSAMHU,
KJIFOY, COSIMHUTEIILHBIC TIPOBOIA

JlaGopatopnoe 3ansatue Ne8 H3ydyenue pabOTHI
MyibTUMeTpa. Onpenenenue DC u BHyTpeHHETO

HAy4YUTHCSl TOJb30BATHCS MYJIBTUMETPOM  JUIS
pa3HbIX PEKUMOB pPabOTHI

MyJBTUMETpP, HA0Op pPE3UCTOPOB,
TPUOIBI,  WCTOYHHK  TOKa,

JINOJIBI,
peocrTar,

COIIPOTUBJICHHUA HCTOYHHKA BHGKTqueCKOﬁ COCAUHUTCIIBHBIC ITPOBOAA, KIIFOY.
SHEepruu
Jlabopatoproe  3amsatue Ne9  HccnemoBanme "  pacKpbITh 3aBUCUMOCTb MOIIIHOCTH JIaMIIbl | IPUOOp AJIsl ONpEIENICHUsI TEeMIIEpaTypHOro

3aBUCMMOCTH MOIIHOCTH HOTpC6J’I$I€MOI>i JIaMITOM

HaKaJIMBaHUA OT HAIIPSKCHUSA Ha €€ 3aKUMaX.

OT HaIpsHKEHUS HE €€ 3aKUMax

* coOpaTh JIEKTPUUYECKYIO LIEIb [0 CXEME

"  paccuuTaTh LeHy JIEICHUS
M3MEPUTENIBHOTO Npudopa U CHATh NOKa3aHUs

" [OCTPOUTH IO  SKCIEPUMEHTAIHHBIM
JAHHBIM TrpadUK 3aBUCUMOCTH COIIPOTHBIICHUS OT
TeMIIepaTyphbl

Ko3(duuueHTa  CONPOTUBIEHUS  MEIH,
tepmometp Texamdeckuii or 0 mo 100°C c
ueHou aenenus 1°C, oMMeTp, BHEIIHUN COCYT
KAJIODUMETPA C  BOAOW, DIIEKTPOIUIUTKA,
KJIFOY, COCIMHUTENbHBIE NIPOBO/A, IUTATUB C
My(TOMH U JIaITKOM.

Jlaboparoproe  3aHatme  NelO
COMPOTHUBIIEHUST OT  TEeMIepaTypsl
MeTaJljIa | MOJIYIIPOBOTHAKA

3aBUCHUMOCTH
o0pa3ioB

" M3MCPATH CONPOTHUBJIICHHUEC IIPOBOIHHUKA
OMMCTPOM;

" YCTaHOBHUTH 3aBHCHMOCTH COIIPOTHBIICHHC
MCTAJlJIa U TOJYIIPOBOAHHUKA OT TEMIIECPATYPhI

MYyJIbTUMETpP, NpUOOPBl AN HU3y4EHUs
3aBUCHMOCTH COIPOTUBIICHUS MeETaUla U
HOJIYIPOBOJHHUKA oT TEMIEPATYPHI,
TEPMOMETD, DJIEKTPUUECKas IUIMTKA, IITATHUB
C NIPUHAUIEKHOCTSIMH, KOJIOA C BOJOH.

JlaGopatopHoe 3anaTue Nell DxcnepuMeHTalbHAs "  H3y4YUTH IIOCJIE0BATEIBHOE U | AICTOYHUK  DJJIEKTPUYECKOM  DHEPIHMH ¢
IIPOBEPKA 3aKOHOB [apaJuIEIbHOTO U | mapajulesIbHOE COETMHEHUS TPOBOIHUKOB; MOCTOSTHHBIM HaIpsbkeHueM (He Beile 25B);
IIOCJIE0BATENBHOIO COEIMHEHUS IPOBOTHUKOB " OIpEIEINTH LIEHY JICJIIEHNS | BOJBTMETP LIKOJIBHBI; aMIepMeTp
U3MEPUTEIIBHBIX puOopoB, coOpath | IIKOJNbHBINA, HAOOpP  JAEMOHCTPALlMOHHBIX
DIIEKTPUUYECKYIO LeNb 1o CXEME | pE3UCTOPOB C Pa3HBIMU CONPOTUBIICHUIMH,
I0CJIEI0BATEIBHOTO u NapajlIeNIbHOrO | KJIF0Y, COEJUHUTENbHbIE TPOBOJIA
COEJIMHEHUS, U3MEPUTH CUIIY TOKA U HalpsKEHUE
Ha BCEX YYacTKaX, IPOBEPUTh COOTHOILECHUE
[IapaMeTpoB ~ Ha  COOTBETCTBHE  3aKOHaM
COEJIMHEHUS
JlaGopatopHoe  3anstue Nel2  Omnpenenenue " OIpEIEIUTH HOMUHAJIBHOE | HA0Op PE3UCTOPOB PA3HBIX CONMPOTUBIICHUH,
COTIPOTUBIIEHUS PE3UCTOPA METOJIOM MAPKUPOBKHU COINPOTHBIICHUE pE3UCTOpPOB METOJIOM | TabJIuIa 3HAKOB MapKHUPOBKH.




MapKUPOBKH;

"  ONPENCIUTH JAOMYCTUMOE 3HAYCHUE CHUIIbI
TOKa Uil JTaHHBIX PE3UCTOPOB IMPU H3BECTHOM
HOMUHAJIE MOIITHOCTH

IIpakTnyeckune 3aHsaTUs

[IpakTuueckoe 3ausTre Neb
Pemenue 3anau no teme «2JI€KTPOCTATUKAY»

"  W3y4YUTh DJIEKTPUYECKOE IIOJIE, 3HATH €r0
IIPUPONY, €ro JEHUCTBHE Ha JJIEKTPUUYECKUE
3apsAJbl U Ipyrue JIEKTPUIECKUe 10,

" qocie U3Y4YCHHUS TEOPETUYECKOIO
MaTepuala pacCcMOTpETb oOpasel] peleHHs
THUIIOBBIX 3ajad, BBITIOJIHUTh 3a/laHus
IIPAKTHYECKON YaCTH

WHIAUBUAYAJIIbHOC 3aJaHuc, KOHCIICKT

HGKHHﬁ, CIIPpaBOYHEBIC MaTCpHUaJIbl

[TpakTrueckoe 3ansTue Ne7
Pemenne 3amau nmo teme «MarHuTHOE MOJIE U €0
XapaKTEPUCTUKHU»

" 3aKpEeNUTh YMEHUS U HaBBIKU BBIYUCIICHUS
BEJIMYMH C HCIOJB30BAaHMEM 3aKOHA AMIiepa,
dbopMyn Ans omnpeneneHuss MarHUTHOTO TOTOKa,
cuiibl JIopeHiia;

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPABOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

" qocie U3Y4YECHHUS TEOPETUYECKOIO

MaTepuaiga pacCMOTPeTh O00pasel peleHHs

THUIIOBBIX 3ajad, BBITIOJIHUTh 3a/1aHus

IIPAKTHYECKON YaCTH
[TpakTunyeckoe 3anstue Ne8 " U3Y4UTh SBJCHHE AJIEKTPOMArHUTHOM | TeTpaap A NPAKTHUYECKUX paldoT, pydka,
Pemenne 3amau mo Teme «DNEKTPOMArHWTHas | UHIYKIUH, MIpaBUIIO Jlenua, SBJIEHUE | METOJINYECKUE peKOMEeHaluu o
WHAYKIHSA. 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLUWU. | CAMOMHIYKIIMU U HAYUYNUTHCS PEIATh 3aauu; BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
CaMouHayKIUS» " [ocie U3Y4YEHUS TEOPETUUECKOI0 | MaTepHall, JINHEeHKa, KapaHaail

MmaTtepuaja paccMOTpeTb oOpaszel] perieHHs

TUITOBBIX 3ajad, BBITIOJTHUTh 3a/1aHus

ITPAKTUYECKON 4acTH
Paspnen S. KosieOanusi 1 BOJIHBI
JlabopaTopHble 3aHATHS
JlaGopatopnoe 3anste Nel3 IlpoBepka 3akOHOB "  YCTaHOBHTH MaTEMaTHUYECKYIO | SJIEKTPOHHBIM CEKYHIOMEp, H3MEpUTEIbHAs

KOJIEOAHHMI MaTEMaTUYSCKOTIO MasTHUKA

3aBUCUMOCTh NEPHOJA HUTSHOTO MAasiTHUKA OT
JUIMHBI HUTHU MasiTHUKA;

" U3MEpPUTh BpeMs 3aJaHHOTO KOJIMYECTBA
KoJleOaHUH, MEHss JJIUHY HHMTH, paccuuTaTbh U
CPaBHHUTH MapaMeTpbl KoyiebaHUl Hpu pa3zHOM
JUIMHE MasiTHUKA

JICHTA, IAPHUK C OTBEPCTHUEM, HUTh, IIITATHB C
My(}TOH U KOJTBIIOM




JlabopaTtoproe  3amstue  Neld  VYcerpoiicTBO "  WU3YYHTHh YCTPOWCTBO M MPHHIMI paOOTHI | TpaHCPopMaTop J1abOpaTOPHBIH, Jamra
TpaHchopmaTropa U reHepaTopa TpaHnchopmaTropa U reHepaTopa; HaKaJMBaHUS, KIIIOY 3aMBIKAHHUS  TOKA,
"  u300pa3uTh TpaHcHOpMATOp, TEHEPATOp, | KOMILICKT MPOBOJIOB COSAUHUTEIBHBIX
YKa3aTb COCTaBHBIC qacTu, OTBCTUTH Ha
KOHTPOJIbHBIE BOITPOCHI
Jlabopatopuoe 3anmstue Nel5S  «Ompenenenue " npoHAOIIOAATh XOJ JIydel B CTeKIsHHOW | CTEKIsSHHAS IUTACTUHKA, Jyd CBETa, JUCT

IMOKa3aTeyid IMPEJIOMIICHUA CTEKIIA»

IIPU3ME;
" [OCTPOUTH MANAOIMMK U IPEIOMIEHHBIA

Jydyd, II0 YyrjjaM HaacHusd ¢W IIPCIIOMIICHUA
CACIaTh pacqéT IIoKa3aTecia MMPCIOMJIICHUA
CTCKJIa

Oymarw, JUHeiKa, TPaHCIOPTHP

HpaKanecKne 3aHATHSA

[TpakTuueckoe 3ansTue Ne9
Pemienne 3amay Ha BUIBI COMPOTUBICHUN B IIETISX
nepeMeHHOoro Toka. @opmynsl TpaHnchopmaTtopa

"  U3Yy4UTh CBOOOJHBIC 3JIEKTPOMArHUTHBIE
KoJIeOaHUsI B KOHTYpE, BHJbI CONPOTHBICHHS B
Leny [EepEMEHHOr0 TOKa, MX OTIMYdA U
OCOOCHHOCTH;

" qocie
Marepuanga paccMOTPETh
THUIIOBBIX 3ajad,
IIPAKTHYECKON YaCTH

U3y4YCHUS TEOPETHYECKOTO
oOpaszery pelieHus

BBIINIOJIHUTH 3aJaHusA

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluH o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[Tpaktuueckoe 3anstue NelO
Pemenne 3amau mo Teme «DJIEKTPOMArHUTHbBIE
KOJIEOAHUS ¥ BOJHBI»

"  M3y4YUTh CBOOOJHBIC DIEKTPOMATHUTHBIC
Koje0aHusi B KOHTYpe, PaclpoCTpaHEHHUE BOJIH,
BU/JIbI BOJTH UX OTJIHYUS;

" pocie U3y4EHUs TEOPETUYECKOT O
MmaTepuaja paccMOTpeTh oOpasel] pemeHus
TUIIOBBIX 3ajad, BBITIOJTHUTh 3a/1aHus

HpaKTquCKOﬁ qacTHu

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHJall

[Tpaktnueckoe 3anarue Ne 11 Pemenne 3amay mo
TeMe: XapaKTEPUCTUKHU NTIEPEMEHHOT0 TOKA

u I/I3y‘-II/ITB XapaKTepI/ICTI/IKI/I nepeMeHHoro
TOKa, 3aKOHbl WX W3MEHEHHH M YypaBHEHUS,
OMUCBHIBAIOIINE KOJICOAHUA

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0Opasel pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJaHus

MIPaKTHUYECKON 4acTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHalll

[Ipaktnueckoe 3anstue Ne 12 Pemenue 3amad mo
TeMe: 3aKOHbI T€OMETPUYECKON ONTHKH.

"  U3Y4UTh 3aKOHBI TEOMETPUYECKOMN ONTUKU
"  Y3Y4WUTh IPABUIIA OCTPOECHUS X0 Jyden

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOJINYECKUE pEeKOMEHIaluU 1o




B TPEXT'PaHHOUN ITPU3ME

" qocie U3Y4YEHUS TEOPETHUUECKOTO
MaTepuaiga paccMOTpeTh oOpasel peuieHHs
TUIOBBIX 3a/1ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

BBITIOJTHCHHIO paboTHI,
MaTepuall, JIMHENKa, KapaHJalll

CIIPABOYHBIN

[IpakTuueckoe 3ansarue Ne 13 Pemenue 3amay no

" H3YYUTH IIPOICCCHI BOJIHOBOM ONTHKU M

TETpaab Uil MPAKTUYECKHX paboT, pydKa,

Teme: BosHOBBIE CBOMCTBa CBeTa. UX XapaKTePUCTUKH METOANYECKHE pEeKOMEeHAaLuu o
" pocie U3y4eHUs TEOPETUUECKOIO | BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuaja paccMOTpeTb oOpasel] pelleHus | MaTepuai, JIMHeilka, KapaHjall
THUITIOBBIX 3aaa4, BBIINIOJIHUTH 3aJaHus
IPAaKTUYECKOH YacTu
Pasnen 7 KBanroBas pusuka
[Tpaktuyeckoe 3anstue Nel4 * u3yuuTh  3akoHbl  CrojeroBa A | TeTpaab A NPAKTUUYECKUX padoT, pydka,

Pemenue 3amau mo Teme «3akoHbI GoTodddeKTa.
VYpaBHeHue DUHIITEITHAY

dorordpdekra. Hayuwtbes pemath 3agadd Ha
ypaBHEHHE DWHINTEIHA;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpasel peuieHHs
THUTIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qacTHu

METOINYECKUE PEKOMEH1alluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[Ipaktnueckoe 3anatue Neld «3amuch SAEpHBIX
peakuuii. CTpoeHHE AaTOMOB M aTOMHBIX SIEp.
3aKOH paJIlOaKTUBHOTO pacraza

"  3aKpENHUTh YMEHHS U HABBIKH BBIUUCICHUS
SHEPTUM CBSI3U SApa, a TaKXKe MPaBUIBHOTO
HaIMCaHUsl SIIEPHON PEaKIIUU C UCTIOIB30BaHUEM
3aKOHOB COXPAHEHHUsI MAaCCOBOIO M 3apsiI0BOTO
yucen (3CM3Y) u BBIYUCIICHUS JHEPTETUIECKOTO
BBIXO/JIa SIJICPHON PEaKIINY;

" pocie U3y4EHUs TEOPETUUECKOTO
MaTepuaja PpaccMOTpeTh oOpasel] peleHus
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

HpaKTquCKOﬁ qacTu

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluU o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaH1amt

Pa3nen 8. JJIeMEeHThI

acTpopu3uKu.

ACTPOHOMUM U

[IpakTnueckoe 3ansitue Ne 16 Pemenuwe 3agad mo
Teme: ctpoeHue BceenenHoii. PaboTa ¢ moaBukHON
KapTo# 3Be3THOTO Heba

"  WU3YYHTHh TpaBWIa PaObOTHl C TOJBM)XKHOU
KapToil 3Be37JHOTr0 Heba

" pocie U3y4eHUs TEOPETUYECKOTO
MmaTtepuaja paccMOTpeTh oOpasel] pemeHus
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

TeTpaap U1 TMPaKTUYECKUX paboT, pyuka,

METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
Marepuas, JIMHEWKa, KapaHjamll, Kapra

MOABHKHOTO HeODA.




| npaxTHueckoii yacTH




4 YCJIOBUA PEAJIM3AIIANA YYEBHOM JTUCIATIIIMHBI

4.1 MaTepuaJIbHO-TeXHHMYeCKOe oDecnieueHne
Jlns peanu3anuy IporpaMMbl yueOHOM AMCLMIUIMHBI MPEAYCMOTPEHB! CIEAYIOIIUE CIeHalbHble

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CHELHAJLHOT0 MOMEIIeHU

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JUCIUTUTIH

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

ITporpaMMHOe obecrieueHue:

MS Windows 7, nuniensus Ne47818300, 6eccpouro;

MS Office 2007, nutiensus 42373644, 6eccpoyHo;

Adobe Reader 9 cBoboaH0 pactpoctpansemoe 10
OeccpouHo;

7 Zip cBoboano pacmpoctpansemoe I10 6eccpouro.

Jlaboparopust ®uzuku

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

Awmnepmetp nabopaTopHbIi — 25 mT.;

bapomerp — 1 mirt.;

Bonsrmerp — 10 mT.;

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

MynbsTumerp — 9 mrt.;

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

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

[Tpu3ma noBepovHasi MarHuTHas — 1 mT.;

[ratus nadoparopssrii LIJ1-01 — 5 m.;

DNEeKTPOMETPHI — 2 TIT.;

[IporpammHuoOe obecrnieueHue:

MS Windows 7, muriensus Ne47818300, 6eccpouHo;

MS Office 2007 nmunensus 42373644;

Adobe Reader 9 csobomHO pactpocrpansiemoe ITO
OeccpodHo;

7 Zip cBoboHO pacnpocrpansemoe 10 6eccpouHo;

Ilomenienne It BOCIIMTATEIHHOU
paboThI

OcHallleHO KOMIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTh HTepHeT u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO
MH(OPMALIMOHHO - 00pa30BaTENbHYIO CPELY
opraHu3zaiuu: padouee MeCTO IMpenoaBaress,
paboune mecta oOydJaronuxcs, 1ocka, Kommsrorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/

42



Mouutop19”, mpoexkrop EPSON EH-TW650, skpan
Hactendslii Lumien Eco Picture - 1 mit.;
[TporpammMHoOe oOecrieueHue:

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

7 Zip cBobo1HO pacnpoctpansemoe 10 Geccpouno;

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

IIepcoHaIbHBIE KOMITBIOTEPBI:

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

[TporpammMHoe oOecrieueHue:

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

7 Zip cBo601HO pacnpocTpansemoe [10 GeccpouHo;

4.2 YyeOHo-MeTOAMYeCKOe M HH(POPMALMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmmMbl
OcHOBHBIC HCTOYHHMKH:

1 Msxumes I'. 1. ®wusuka : 10-i knacc : 6a30Bbld ¥ yriiyOnaéHHbIN ypoBHHU : yueOHuk / I'. S
Mskumes, H. H. Corckuii. - 10-e u3n., crep. - MockBa : IlpocBemenue, 2023. - 432 c. : un. -
(Knaccuueckwuii kypce). - ISBN 978-5-09-103619-0. - Tekcr : HenocpeacTBEHHBIH

2 Msxkumes I'. SI. ®wuszmka : 11-if knacc : 6a30BbIif U yrinyOonéHHbI ypoBHM : yuebHuk / I'. S
Msxummes, b.b. byxosnes. - 11-e u3xg., crep. - Mocksa : Ilpocsemienue, 2023. - 432c. : un. -
(Kmaccnueckuit kypc). - [Hom. Mwun. npocBemenus P®. - ISBN 978-5-09-103620-6. - Tekcr
. HETIOCPEICTBEHHBII

JlonoTHUTEIbHbIE HCTOYHUKU:

1. Jlemmmuenko, B. 1. ®usuka : yueOnuk / B.M. Jemuauenko, U.B. Jlemuguenko. — 6-¢ u3m.,
nepepad. u porn. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. maTepuaiibl [ DIeKTPpOHHBIN pecypc].
— (BsIcmiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anekrponssiid. - URL:
https://znanium.com/catalog/product/1858485 (nmata obpamenus: 16.04.2024). — Pexxum pocryma: 1o
MOJIITUCKE.

2. Kysnenos, C. . ®uznka. OCHOBBI dJIEKTPOANHAMHUKHU. DJICKTPOMATrHUTHBIC KOJICOAHUSI M BOJIHHI :
yueOHoe nocooue / C. U. Ky3nenoB. — 4-e¢ uza., ucnp. u jgon. — MockBa : By3oBckuii yueOHHK :
NH®PA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snektponHbii. - URL:
https://znanium.com/catalog/product/1850635 (marta obpamenus: 16.04.2024). — Pexxum nocrtyma: mo
TIOJTITHICKE.
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3. Tapacos, O. M. ®usuka : yueoHoe mocooue / O. M. TapacoB. — Mocksa : POPYM : UHOPA-M,
2019. — 432 c. — (IIpodeccuonansuoe obpazoBanme). - ISBN 978-5-91134-777-2. - Tekcr :
anektpoHHbId. - URL: https://znanium.ru/catalog/product/1012153 (nara oOpamenus: 16.04.2024). —
PesxxuM poctyna: mo moamucke.

4. PommonoB B.H. ®usmka: yuebHOe mocobue st cpeaHero npodecCHOHaIbLHOro obdpaszoBaHus /
B. H. PognonoB. — 2-¢ u3a., ucnp. u jgon. — Mocksa : U3parensctBo FOpaiit, 2023. — 265c¢c. —
(ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : 3NEKTpOHHBIA //
OopasoBarenbhas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOpaiieHwus:
29.01.2024).

5. ITunckwuii, A. A. ®usuka : yuconuk / A.A. IMunckuii, I'.}O. I'pakoBckuii ; mox obmr. pea. FO.H.
Huka, H.C. IlypsimeBoii. — 4-e uza., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 c¢. —
(Cpennee mpodeccuonanbHoe oopasoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3JIE€KTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/1712397 (mara obpamenus: 16.04.2024). — PesxxuMm mocryma:
I10 TIOJIITHCKE.

IIporpammuoe odecnieuenune u nrepHer-pecypcni:
Windows 7 K-79-21 ot «22» Hos0ps 20211 (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBoboHO pacmpoctpansiemoe (https://www.calculate-linux.org/ru/), cpok aeicTBus: OecCpoUHO,
MS Office Nel135 ot 17.09.2007, cpoxk aeictBusi: 6eccpouno; 7 Zip cBoboHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcesl:
1. TocynmapcTBeHHast oOpa3oBarenbHas TaTdopma «Poccuiickast JIEKTpOHHAS IIKOJIA» | OQHUIIMATBHBIN

caiit. — URL : https://resh.edu.ru/ (nara oopamenus 29.01.2024). — TeKCT : 37C€KTPOHHBIH.

2. OtkpeIThIid KOIIeK. Pusuka : caiit. - URL : http://www.physics.ru (mata ooparenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

3. ®uszuka s BeeX. 3amauu no ¢usuke ¢ pemeHusmu : cant. — URL : http://fizzzika.narod.ru (mzara
obpamenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: HAyYHO-TIOMYJISAPHBINA QU3MKO-MaTeMaTHUeCKuii )ypHan : caiit. — URL : http://kvant.mccme.ru
(nata oopamenus 29.01.2024). — TekcT : 371€KTPOHHBIH.

5. Monekynspras ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (mata oopamienus 29.01.2024). —
TekeT : ANEeKTPOHHBIN.

6. ®usuka Bokpyr Hac : cait. - URL : http://physics03.narod.ru (nara obparmenus 29.01.2024). — Tekcer :
JJIEKTPOHHBIN.

7. ®uzuKa.py: CalT Ul ydaluxcs U npenogasateneid pusuky : cait. - URL : http://www.fizika.ru (zata
oOpatenus 29.01.2024). — Tekcr : 2I€KTPOHHBIN.

8. SAnmepnas ¢wusuka B HurtepHere : caiit. - URL : http://nuclphys.sinp.msu.ru(aata oOparieHus
29.01.2024). — TekcT : 2JIEKTPOHHBIH.

5 KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YUYEFHOW JUCIATLIAHBI

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

5.1 Texkymuii KOHTPOJIb

Kontponupyemsi HaunmenoBanue
€ pa3zensl Konrposmpyewmeie OLIEHOYHOT'O Kpurepun
No (TpMH) qebHol | PE3YIbTAThI (OK n IIK, Ba K
e y4eOHO TP, JIP, MP) cpelnc ole
JUCIUILTNHBI
1 Paznen 1. OK 01 Tecm Oyenxa MecmuposaHst
duzuka u NpoBOOUMCSL N0 UIMO2060M)

44


https://urait.ru/bcode/512604
https://resh.edu.ru/
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METO/LI
HAY4YHOT'0
MO3HAHUSA

I1P61, JIP 25

npoyennty  pe3)ibmamueHOCHU
(npasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

Paznen 2
MexaHuka
Tema 2.1
KunemaTuka

OK 01,

OK 02, OK 03, OK 06,

P61, IIP62,
P64, TIPGS,
JIP25, MP4,
JIP32, MP2I,
MP46, JIP14,
JIP12

Jluxmarmoi

Tpaxkmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Jlabopamopnas
paboma

OuyeHrKa «OnIUHOY: NPABUTLHO
BbINOTHEHbL  6ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUL PAOONTbL.

Oyenka  «xopouioy. NpasUibHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOU yacmu,
OONOTHUMETIbHbIE 3a0aHus
BbINOIHEHDL He 8 NOTTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PadoOmbl, OO 6
anmae HeC80e6PEeMEHHO20
npedoCcmagiierst Omyema Wik ¢
HAuem HEeCYUeCBEHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y0081emeoOpUMETbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTIHEHDI,
HECB0e8PEMEHHO  NPE0OCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Ouernka
«HEYOORNIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHOUL.  pabombl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabombvl He npedoCmagTieH

Tema 2.2
JAnnamuka

OK 01,

OK 02, OK 03, OK 06

P61, TIP62,
[1P64, TIPGS,
JIP25, MP4,
JIP32, MP2I,
MP46, JIP14,
JIP12

Jluxkmarmoi

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHUe)

OyeHka «OMIUHHO». NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomeemcmeui c
MpeoosaHusIMU, NpAsUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0amHus, CBOEBDEMEHHO
npedocmasieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenka «xopowioy. NpasuibHO
BbINOTHEHbL ~ 6C€  300aHUsL 8
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OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOIHEHbL HE 8 NOTHOM 0ObeMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, OO 6
anyuae HECB80e8PEMEHHO20
npedoCcmagiienst Omyema Wik ¢
HaHUeM HeCYWeCHBEHHbIX
OUUOOK 8 BbINOTHEHUL
JIAOOPAMOPHBIX 3A0AHLSIX.

Ouyerra  «yoo&IemsopUmMeIbHOY.
BbINONIHEHDbL He 6ce, Ho bonee 50%

3a0aHULL JIaOOPamopHo
pabomL, OONONHUMETILHBIE
300aHUA He BbINOTHEHDI,

HECB0E8PEMEHHO  NPE0OCAGTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORNIEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoll. - pabomul,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NPedoCmaeieH

Tema 2.3
3aKoHBI
coXpaHeHHs B
MeXaHHKe

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

P61, TIIP62, TIP63,
P64, TIP65, TIPGS,
P69, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Jluxmarimot

Lpaxkmuueckoe
3ansmue
(npaxmuyeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenka «OMIUYHO»: NPABUILHO
BbINONHEHbL  6ce  3a0aHUs 8

coomeemcmeuit c
MpeooBaHusIMu, NPABUILHO
BbINOTIHEHb  OONOTHUMETTbHbIE
3a0anus, cB0e8PEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.

Oyenra «xopouioy: NpagUIbHO
GbINONHEHbL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONONHUMETbHBIE 300GHUA
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEHHO20
npedoCmasiieHust omuema wik ¢
HaHUeM HEeCYUYeCBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00RIemeopUMETIbHOY.
BbINONHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIabOpPamopHol
pabomi, OONONHUMETIbHbIE
3a0anust He 6bINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABIEH
omuem 0 8bINONHEHUU PADONTbL.

Oyenxa
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«HEYOORTIEMBOPUMETTLHOY:
BbINONHEHO MeHee 50%
JIAOOPAMOpPHOUL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabonivl He pedocmasieH

Tema 2.4
Craruka u
THPOCTATHKA

T1PG3,
T1P69,

MP6,
MP23,
JIP13,

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

Tecm

Oyerxa MeCcmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYennty  pe3)ibmamueHOCIU
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3znen 3
Mouekyasipaas
¢uszuka u
TEPMOAUHAMUK
a

Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeoOpuM

OK 02,

P61,
[1P64,

I1P6S, IIPG6,

JIP25,
MP13,
MP19,
MP21,

OK 01,
OK 03, OK 06

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

MP23, MPA46,

JIP14, JIP13, JIP12

Tecm

KormpomvHas paboma
Tpaxkmuueckoe
3ansamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Jluxmarmoi

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

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

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

Ouyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 8bINOTHEHUUL
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
«HEYOORNEMBOPUMETLHON.
BbINONHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
u. TenjioBble
MAIIIMHBI.

OK 02,

OK 01,
OK 03, OK 06

T1P61, TTP62, TIP63,

T1P64,

[1PG5, IIPG6,

JIP25,
MP13,
MP19,

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

Jluxmarmoi
Tecm

Tpaxkmuueckoe
3aHamue
(npaxkmuueckoe
3a0aHuUe)

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

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORNEMEOPUMETLHO
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MP21, MP23, MP4e6,
JIP14, JIP13, JIP12

MeHee 0% - 2 -
HEYOOGEMBOPUIMETLHO
Oyenka «OMmUdHOY. NPABUILHO

BbINOTIHEHbL ~ 6Ce  300aHUsL 8
coomeemcmeau c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus, CB0EBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyerxa «xopouioy: NpasuIbHO

6bINOTIHEHLL  6Ce  300aHU 8
OCHOBHOU yacmu,
OONOTHUMETIbHbIE 3a0aHus

BbINOJIHENBL He 6 NOTHOM 00beVe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Padombl, OO 6
cmyuae HeC80eBPEMEHHO20
npedoCmagiienst Omyema Wik ¢
Hamyuem HECYUeCNBEHHbIX
OUUOOK 8 BbINOTIHEHL
JIADOPAMOPHBIX 3A0AHUSIX.

Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%

3a0aHULL JIabOPamopHoL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOHEHDI,

HECB0EBPEMEHHO  NPe0OCMARTIEH
omyem o 8bINOTHEHUL PAOOMbL.

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

Tema 3.3
ArperaTtHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexobl

OK 01,
OK 02, OK 03, OK 06
TIP61, TTP62, TIP63,

T1P64,

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

JIP14, JIP13, JIP12

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopras
paboma

Jluxmarmoi

OL{eHKa CONVIUYHOY). NpasuibHO

BbINOTIHEHbL ~ 6C€  300aHU 8
coomeemcmeaui c
MPedoBAHUAML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, CB0EBDEMEHHO
npedoCcmaegiieH omuem 0

BbINOTHEHUU PAOOMb.
Oyenka «xopouioy: NpasuIbHO

6bINONHEHLL  6Ce  300aHUsL 8
OCHOBHOU yacmu,
OONOTHUMETbHbIE 3a0aHus

BbINOMHEHBL HEe 6 NOTHOM 00beVe,
npedocmasie omuem o
BbINOTHEHUY  pabombl, O 6
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cmyuae HeCB0eBPEMEHHO20
npedoCcmagiiens. omyema Wil ¢
Hamyuem HECYUeCBEHHbIX
OubOK 6 BbINOTIHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.

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

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

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

Paznen 4
DJIeKTPOANHAM
HKa

Tema 4.1
JIeKTPOCTATUKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

P61, TIP62, IIP63,
T1P64,

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

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

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

Tecm

Lpaxkmuueckoe
3aHsAmMUe

(npaxkmuueckoe
3a0aHuUe)

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

90~ 100% - 5 - ommuuno

80+ 89% - 4 - xopowio

0 = 79% - 3 -
VOORIEMBOPUMETILHO

menee  70% - 2 —
HEYOORTIeMBOPUMETLHO

OyeHra «OnIUYHOY: NPABUTILHO

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

BbINOTHEHUU PADOMbI.
Oyenra «xopouioy: npagUIbHO

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

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

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

10 | Tema 4.2 OK 01, Lpaxkmuueckoe Oyerra «OnuIuHHOY: NPABUTLHO
ITocTOSIHHBII OK 02, OK 03, OK 06, | sarsmue BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
JIEKTPUYECKH OK 07 (npaxmuyeckoe COOMBEmMcmauUiL c
i TOK. 3a0anue) MpeoosaHusIMU, NPABUILHO

I1P61, TIP62, IIP63, BbINOTHEHbL  OONOTHUMETHbIE
T1P64, Jlabopamopnas 3a0aHUA, CBOEBDEMEHHO
[1P65, I1P66, TIPS, padoma npedocmasner omyem o
T1P69, ILJIP25, MP4, BbINOTHEHUU PADOMbI.
MP6, MP13,  MPI17, Juxmarnmot OyeHra  «xopouioy. NpaBUIbHO
MPI18, MP19, MP20, BbINOTIHEHbL  6Ce  300aHUsL 8
JIP5, JIP6,  JIP32, OCHOGHOLI wacmu,
MP21, MP23, MP44, OONOTHUMETIbHbIE 3a0aHus
MP38, MP39, MP46, BbINOTHEHbL HE 8 NOTHOM 00beMe,
JIP14, JIP13, JIP12, npedocmasnert omyem o
JIP28, JIP31 8bINONIHEHUY  pabombl, OO 8
cydae HeCB0e6DEMEHHO20
NpeooCmasieusi OM4ema Wik ¢
Hamuquem HeCYUjecmeeHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&TIemeopUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.
Tema 4.3 OK 01, Tecm Oyenka Mecmuposarst

11 | Daexrpuuecknii | OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
TOK B OK 07 Jlabopamopras npoyeHmy  pe3yibmamueHOCHIU
Pa3IHYHBIX paboma (MpasuIbHLIX OMEemos)
cpeaax IIP61, TIP62, IIP63, 90+ 100%-5 - ommuano

[1P64, 80+ 89%- 4 - xopowo
I1P65, I1P66, IIPGS,

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

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

VOORNEMBOPUMETHHO
menee  70% - 2 —
HEYOORNEMBOPUMETLHO

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

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

12

Tema 4.4
MaruutHoe
moJje

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61,
T1P64,
T1P65, TIPG6,

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

P62,

I1P63,

T1PGS,

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

Tecm

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

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

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

JIP12,

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

13

Tema 4.5

JIEKTPOMATrHUT
Hasl HHAYKIHUS

OK 01,

OK 02, OK 03, OK 06,

OK 07

T1P65, TIP66,
P69, JIP25,
MP6, MPI3,
MP18, MP19,
JIP5,  JIP6,
MP21, MP23,
MP38, MP39,
JIP14, JIP13,
JIP28, JIP31

T1P6S,

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

Tecm

Tpaxmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Ouerra «OnIuHHOY: NPABUILHO
GbINONHEHbL  6C€  300aHUSL 6
coomeemcmeuu c
MpeoosaHusIMU, NPABUILHO
BbINOTHEHbL  OONOTHUMETbHBIC
300aHUs, CBOEBPEMEHHO
npedocmagieH omuem 0
BbINOTHEHUU PADOMbI.

OyeHra  «xopouioy. NpaBUTbHO
GbINONHEHbL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETTbHBLE 300aHUS
BbINOTIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINOTIHEHUY  pabombl, OO 8
cyuae HECB0eEDEMEHHO20
npedoCmasiieHust omuema Wik ¢
HQHUem HECYUeCMBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00RIemeopUMeETIbHOY.
BbINONHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIaOOPamopHot
pabomi, OONONHUMETIbHbIE
3a0anusL He BbINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABTIEH
omuem 0 8bINONHEHUU PADONTbL.
Oyenka
«HEYOORNEMBOPUMETILHON.
BbINOTIHEHO Menee 50%
JIAOOPAMOpHOUL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHBIC
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3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCmAg/IeH.

14

Paznen 5
KoJeoanus n
BOJIHBI

Tema 5.1
MexaHnuuecKue
Ko0JIeOaHus 1
BOJIHBI

MP8 MP9,MP10,MP21,
MP17, MP13

JIP 26,J1P 14,J1P 23,

JIP 13
I1Po1;
I1P69;
MP8& MP9,MP10,MP21,
MP17, MP13

JIP 26,J1P 14,J71P 23,
JIP 13
I1Po1;
I1P69;

I1P62; IIP0G3;

I1P62; IIPOG3;

Tecm
KormpomvHas paboma

Tpakmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Jlabopamopnas
paboma

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

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHra «ONUIUMHOY: NPABUTILHO
BbINOTHEHbL  6c€  3a0aHUs 6
coomsemcmesui c
MpeooBaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHUA, CB0EBPEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUL PAOONTbL.

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

15

Tema 5.2

JIeKTPOMArHUT
Hble KoJ1e0aHus
M BOJIHBI

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

P61,
T1P64,

I1P62, TIIP63,

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHue)

Tecm

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

90+ 100% - 5 - omauuro

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

T1PGS,

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

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

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

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

16

Tema 5.3
Onruka

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61, TIP62,
T1P64,

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

I1P63,

T1PGS,

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

Tecm

Konmpomvras paboma

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

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO

MeHee 0% - 2 -
HEYOORNIEMBOPUMETLHO
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JIP14, JIP13, JIP12,
JIP28, JIP31

17 | Pa3nea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHoOBBI OK 02, OK 03, OK 06, NpoBOOUMCSL N0 UMO2OBOMY
CreuraJIbHOU OK 07 npoyenmy - pe3yibmamueHOCHIU
TeopuH (npasuibhbIx 0meenos)
otnocutenpnoc | J1P25,  MP4, MPG6, 90+ 100%- 5 - ommuuro
TH. MP13, MP17, MPI1S, 80+ 89% - & - xopowo

MP19, MP20, JIPS, 70 + 79% - 3 -
JIP6, JIP32, MP2I, JO0RTEMEOPUMETBHO
Tema 6.1 MP23, MP44, MP38, eHee 0% - 2 -
OcHoOBBI MP39, MP46, JIP14, HEYOORTEMEOPUMETHHO
CHeUAILHOMI JIP13, JIP12, JIP28,
TeOpHuH JIP31
OTHOCUTEJIbHOC
TH.

18 | Paznmen 7 OK 01, Lpaxmuyeckoe Oyenka «OMuYHO». NPABUILHO
KBanrToBas OK 02, OK 03, OK 06, | zansmue 6bINOTIHEHLL  6CC  3A0aHU 6
¢usuka OK 07 (npaxmuveckoe coomeemcmeuu c

3a0aHuUe) MpeoosaHusIMU, NpasUILHO
Tema 7.1 IIP61, IIP62, TIP3, GbINONHEHBL  OONOTHUMETOHbIC
Kopnyckyaspu | [1P64, sadais, ceoespementio
0-BOJIHOBOIi I1PG5, I1P66, IIPGS, npedocmaaen omuem o
AYAJTU3M. P69, JIP25, MP4, GoINOTHEHUL DABOMIDL.
MP6, MPI13, MP17, Oyeria «xopowio»: npaswibho
MPI8, MPI19, MP20, BbINOTIHEHbL  6Ce  3a0aHUsL 8
JIP5,  JIP6,  JIP32, OCHOGHOLI wacmu,
MP21, MP23, MP44, OONONHUMETTbHbIE 3a0aHUA
MP38, MP39, MP46, BbINOHEHbL HE 8 NOTHOM 00beMe,
JIP14, JIP13, JIP12, npedocmasner omuem o
JIP28, JIP31 BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEHHO20
npedoCmagnenusi omyema wid ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 BbINOTHEHUUL
JIGOOPAMOPHBIX 3A0AHLIX.

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

3a0aHULL JIabOpPamopHot
pabomi, OONOTHUMETILHBIE
300aHUA He BbINOHENDI,

HECB0EBPEMEHHO  NPe0OCABTIEH
omuem o 8bINOTHEHUU PADONTbL.
Oyenka
«HEYOORTIEMBOPUMETTLHON:
BbINONIHEHO MeHee 50%
JIAOOPamopHOUL.  pabombvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
Pabomvl He NpedoCmAag/IeH.
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19

Tema 7.2
Crtpoenue atoma

OK 01,

OK 02, OK 03, OK 06,

OK 07

P61, TIPG2,
T1P64,
T1P65, TIPG6,

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

I1P63,

T1PGS,

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

Tecm

Lpaxkmuueckoe
3aHAMuUe
(npaxkmuueckoe
3a0aHuUe)

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

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

menee  70% - 2 —
HEYOORNEMBOPUMETLHO

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

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

20

Tema 7.3
ATOMHOE s11pO

OK 01,

OK 02, OK 03, OK 06

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

I1P63,

I1P68

I1P69, JIP25, MP4, MP6

MP13, MP17,

MP18

Tecm

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

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

0 = 7% - 3 -
VOORNEMBOPUMETLHO
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MP19, MP20, JIPS, JIP6 menee  70% - 2 —

JIP32, MP21, MP23 HEYOORNEMBOPUMETLHO

MP44, MP38, MP39

MP46, JIP14, JIPI3

JIP12, JIP28, JIP31

21 OK 01, Lpaxmuueckoe Oyenka Mecmuposanus
Pazneun 8. OK 02, OK 03, OK 06| sarsmue NpoBOOUMCSL N0 UMO2OBOMY
JIEMEHTBI OK 07 (npaxmuyeckoe npoyenmy  pe3)iibmamueHOCL
ACTPOHOMMH H 3a0aHuUe) (MPaBUIbHBIX OMEEmos)
ACTPOPUIMKHU. | TTPG3, MP 10 90+ 100%-5 - ommeano
- 0,

Tema 8.1 ‘;g ' 895)-4;;00/50 s
JIeMeHThbI o -
aCTPOHOMMH U YOORTEmo 0% oo 2
acTpopu3uKu. g;ﬁaeoem emez Op;m eﬂb;{o -

5.2 Ilpome:kyTouHAas aTTeCTALUS

[IpomMexyTouHas arTecTanusi 0Oy4aroIIUXCsl OCYUIECTBIIAETCS M0 3aBEPUICHUHN U3Y4YeHUs Y4eOHOTO
npeameTa «Ou3nKa» U MO3BOJISIET OMPEACIIUTh Ka4eCTBO U YPOBEHb €€ OCBOCHHUS.

dopma NpOMEKYTOYHOU aTTecTanuu no npeaMery «dusuka» — auddepeHnpoBaHHbIi 3a4eT

PesyabTaTsl 00yyeHus

OneHo4HbIe cpeacrea
AJIsA HpOMG)KyTO‘lHOﬁ aTTeCTalluu

JuddepeHupoBaHHbIN 3a4eT

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

KonTposbnas padora
TecToBO€ 3agaHue
1. 3amumuTe TmOKa3aHUS MaHOMETPA, OMPEEISIONIETO
JaBJICHUE JKUAKOCTU WM Ta3a B 3aMKHYTOM OOBEMe.
OTBeT nalTe YUCIOM, OTHENSS JECATUYHYIO APOOh
3aIsATOM.

MlIla

1. Ompenenute HampaBji€HHE BEKTOpa YCKOPEHHUS, €CIIU
MOTPY304HAsl MalllUHA TPOTAETCS C MECTa U JABUKETCS
C BO3PACTAIOIIEH CKOPOCTHIO MPSMOJIMHEHHO:
a) YCKOpEHHE paBHO HYJIIO,
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0) MPOTHUB HAIIPABJICHUS ABUKEHUS aBTOMOOWIIS,
B) YCKOPEHHE HE UMEET HANPABIICHUS,
I') 110 HAIIPaBJICHUIO IBUKEHHS aBTOMOOMUIIS,
2. OmnpenenuTe 3HAUYCHHE CUIIBI TSDKECTH, NEHCTBYIOIIEH
Ha MELIOK C MYKOM, eciii ero Macca 8Kr.
a)0,8H; ©6) 8H; B) 1,25H; r) 80H.

3. 3aKkoHYHTE MPEAIoKEHUE.
["a3, B OTJIMYUM OT KHJIKOCTH, JIETKO CYKHUMAETCS ITO
0O0BSCHSICTCS TEM, YTO YaCTHUIIBI ra3a...
a) OYCHb MaJlbl;
0) OYCHB JICTKHC,
B) XaOTUYHO JIBHXKYTCS;
I') IOYTH HE B3aUMOJICHCTBYIOT.
4. Ilpopomxure onpexnenenue. [IpouentHoe copepxanue
BJIaTd B MaTepuale - 370 . . .
a) TUIOTHOCTB;
0) abcoJrroTHas BJIAKHOCTh
B) OTHOCHTEIbHAS BIAKHOCTh
r) KIT.
5. Kak u3MeHHUTCst BHyTPEHHSS QJHEPTHsI ra3a, OTIABIIETO
40 1>k TerIoThl MOMEIIEHUIO0, €CITU HaJl HUM
coBepiena padora 60 JIx?

a) yBeanuutces Ha 20 Jx;
0) ymenbiutcs Ha 20 [Ix;
B) yBeanuutces Ha 100 [Ix;

r) ymensiures Ha 100 [Ix;
1) HE U3MECHHUTCS
6. Bwruauciure yaenpHYIO TEIUIOEMKOCTH Gapdopa, ecim
dapdoposast yamrka maccoit 0,1 kxr Harpenach Ha 90°C,
MOJIYYUB KOJIM4YECTBO TeroThl 9900 Jx.
a) 2200 Ix/(xr °C);
0) 1100 Hx/(xr °C);
B) 550 Ix/(kr °C);
r) 275 Jx/(xr °C)
7. Tlpu nepexoe BeriecTBa U3 ra3000pa3HOro
COCTOSIHUS B KMJIKOE (TIpU KOH/IEHCAIUH Ta3a) ...
a) YMEHBIIAETCs SHEPrHs B3aUMOACHCTBUS YaCTHII,
0) BO3pacTaeT SHEprusi B3aUMOJICHCTBUS YaCTHUIL;
B) BO3pacTaeT yHoOpsI04€HHOCTh PACIIONI0KEHUS YaCTHIL;
T') YaCTHUIIBl HAYMHAIOT JBUTAThCS MEIJICHHEE.

IIpakTHyeckoe 3a1aHue

1. YenoBek W TeNeKKa C NPOAYKTaMHU JIBIXKYTCS B
OJHOM HAIPABIICHUH. Onpenenure ux
OTHOCHUTEIIBHYIO CKOPOCTb, €CJIM CKOPOCTb YeJoBeKa |
KM/4, a Tenexku 4 km/4. Pemure 3Ty 3amady U npu
YCIIOBHM, YTO OHHU JBHXKYTCS B MPOTHUBOIOJIOXKHBIX
HaIpaBJICHUSX.

2. Tlouemy Ha pYKOSTKHM KYXOHHBIX MPUCIIOCOOJICHUMN
HaHOCAT  CHEUMAbHYI0  HakaTky  (pudiienwue)
IUTACTUKOBBIE HACAKNA?
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3. Pabouwmii, Oerymmii mo mexy ¢ NPOAYKTaMH CO
CKOpPOCTBIO 7 M/C, NOTOHSIET TEIEeXKKY C Tpy3aMu,
JBIDKYILYIOCS CO CKOPOCTBIO 2 M/C, M BCKaKUBaeT Ha
Hee. C KakoH CKOpPOCTBbIO IPOJOIKAET IBUIaThCS
TEJIeKKA, €CIIM MacChl TENeXKKHM U  4YeJOBeKa
cooTBeTCTBEHHO paBHbl 30 kr 1 70 Kr.

4. B 3akpbITOM KOTJ€ JaBJICHHUE BO3AyXa U3MEHSETCS OT
P; o Py; o6beM nipu 3TOM ymeHbImaercs ot Vi 1o V;
nutpoB. HauanbHas Ttemmeparypa mpouecca .
Onpenenuts Temneparypy Bo3ayxa I B KenbBuHax
MOCJIe CHKaTusl.

5. 3aueM Ha TOYHBIX HM3MEPUTEIBHBIX HHCTPYMEHTAX
yKasbiBaeTcs Temneparypa (0osrano 20 °C)?

Kpurepun oueHku 1upgepeHupoBaAHHOIO0 3249€Ta U IK3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
yMeHHS COPMUPOBAHBI, BCE MPEIYCMOTPEHHBIC MTPOrPaMMON ydeOHBIE 3aaHsI BBIITOJIHCHBI, KA4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopouo» - TEOPETHUYECKOE COJEpkKAHME Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOpblE YMEHHUS CQOPMHUPOBAaHbI HEAOCTATOYHO, BCE IPEIYCMOTPEHHBIE IMPOrpaMMOil yueOHbIE
3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COIEPKaHME Kypca OCBOCHO YaCTHUYHO, HO
npobOenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHUs paboThl € OCBOEHHBIM
MaTepraJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTPaMMOil 0OydeHUs

y‘{e6HBIX 3a,HaHHﬁ BBIIIOJIHCHO, HCKOTOPLIC U3 BLIIIOJIHCHHBIX 3aJaHul coacCpiKar OIIIMOKHU.
- ((HGYI[OBJIGTBOPI/ITGHBHO» - TCOPECTHYCCKOEC COACPIKAaHNUEC KypCa HE OCBOCHO, HCO6XOI[I/IMI)IC
YMCHHA HE C(I)OpMPIpOBaHBI, BBIITIOJTHCHHBIC y‘Ie6HLIe 3alaHuA CoACprKaT FPY6I>IC OIIIMOKH.

OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METO/bI OBYUEHUA

HpI/I MMPOBCACHUNU TCOPECTUUCCKUX U HpaKTI/I‘IeCKI/IX/Ha60paTOpHHX 3aHATHH HCIIOJIB3YIOTCHH
CJICAYIOMUEC NMEAArOrn4CCKUC TEXHOJIOT UM

Ne | HazBanue Hens IInanupyemslit Onwucanue nopsaka

n/ | oOpa3oBaTeIbHOM UCTIOJIb30BaHUS pe3ynbTar UCTIOJIb30BaHUS (AJITOPUTM

n | TexHosoruu (¢ 00pa3oBaTeNbHON | MCTIOJIB30BAHUS MPUMEHEHHS) TEXHOJIOTHU
yKa3aHueM aBTopa) / TEXHOJIOTUH 00pazoBaTebHON B TIPaKTHYECKOI
AKTHBHBIC U TEXHOJIOTUU npodeccHoHaTbHOM
WUHTEPaKTUBHBIC METOJIbI AESATeLHOCTH
o0y4deHus

1 Texuonorus PazButue ymenns | -.AKTUBH3ALUS Cranus BEI30Ba Ha JTAaIle
KPUTUYECKOTO MIOJIBEpPTaTh YMCTBEHHOM aKTyaJM3allnu:
MBIIIICHUS Yepe3 YTCHUE | COMHEHHIO JIeSTeIbHOCTH; MPEIOCTABIISIO
U ICHMO JIOCTOBEPHOCTb U | - YMCHHUE BO3MO)KHOCTh
(K. ITuaxe) ABTOPUTETHOCTH aHAJIM3UPOBATh, chopMyIupOBATH TEMY,
https://urait.ru/viewer/pe | uadopmarum, apryMeHTHPOBATh, 11eJ1b, COCTaBUTH IJIaH
dagogicheskie- MIPOBEPSTH JIOTUKY | peIICKCHPOBATb. 3aHATHS.
tehnologii-v-3-ch-chast- | moxa3sarenscrTs, Cranus OCMBICIIEHUS
1-obrazovatelnye- JI€J1aTh BBIBOJIBIL, MOJTyYeHHE HOBOU
tehnologii- IPUHUMATD nH(pOpPMAaIUU; COOTHECCHHE
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471108#paqge/162

pelIeHuUs.

ee ¢ cCOOCTBEHHBIMU
3HAHUSIMH U YMEHUSMHU.
Cragus pednexcuu Ha
3aKJIFOYUTEITHHOM ITArle:
L[EJIOCTHOE OCMBICIICHUE U
00001IeHIE TOTYICHHON
nH(pOpMalUU Ha OCHOBE
oOMeHa MHCHHSIMH MEXKITY
00y4aroLUMUCS IPYT C
JPYTOM | MPENOoIaBaTeIeM
(IenmoBas urpa
«AOcomoTHas
TeMIeparypa.
AOCONIOTHBIN HYJIBY,
mpernojaBaTesb B Hauaje u
10 XOJTy U3JIOKCHHSI
yueOHOro MaTepuana
CO3/aeT MPOOJIEMHbBIE
CUTYaIlMU ¥ BOBJIEKAET
CTYJIEHTOB, 00BETMHEHHBIX
[0 KOMaHJ]aM B MX aHAJIU3.
OO0CyXIat0T CyILIeCTBOBaHNE
Npe/IeIbHO HU3KUX U
BBICOKHMX TEMIEPATYp)

Nudopmanronno-
KOMMYHHKAITIOHHAS
TEXHOJIOTHS

(A.B. IemypoBa)

Ob6ecrnieuenue
MH(POPMAITMOHHOTO
oOMeHa npu
MOJITOTOBKE U
BBITIOJTHEHUH
1abopaTopHOi U
MPAKTUYECKOU
paboThl, U3y4YEHUN
TEOPETUYECKOT O
MaTepHana.

ConpoBoxieHrE
MaTepUaIoB ypoka
(BHICOPOITHKH,
CXEMBI, TaOJIUIIbI,
KapTOUKH)

IToka3biBaro Mpe3eHTALHMIO
¢ uH(opMmarmeii mo
U3y4aeMbIM SIBIICHUSM,
CTYIEHTBI CMOTPST
BHUJICOPOJIMKH C BOIIPOCOM
0 COJIEPKAHUIO

(AHann3 KOHKpETHON
cutyauuu «I[IpoBogumocTts
pa3HbIX cpen» ConepxaHue
MOJIa€TCsl 4YEPE3 CEPHI0
BOIIPOCOB O IIPOBOJUMOCTH
Cpeal, 0 HOCUTEIISAX TOKa,
NPUMEHEHUH TOKAa B
cpenax, Ha KOTOpbIe
CTYZCHTHI JI0JIKHBI
OTBEYATh HEMOCPE/ICTBEHHO B
xozie AeKkun. OpraHusanus
JICKYCCHN)

TexHosmorus NpoeKTHON
JIEATEIbHOCTH

(Ixon JIprou, Yuibsam
Kunnatpuk)
https://urait.ru/viewer/pe

dagogicheskie-
tehnologii-v-3-ch-chast-
1-obrazovatelnye-

tehnologii-
471108#paqe/162

dopMupoBaHue
JUIHOCTHBIX H
MeTanpeIMeTHBIX
YHUBEPCATbHBIX
y4eOHBIX
JIeWCTBHIL, B
YaCTHOCTH YMEHUH
CaMOCTOSITEIIbHO
JIOOBIBATH 3HAHMS,
MIPUMEHSITh

Pednexcus
c(hopMUPOBAHHOCTH
JTUYHOCTHBIX U
MeTanpeIMETHBIX
YVHUBEPCATBHBIX
y4eOHBIX IUCTBHIA.

[TouckoBslit (00CYXkICHHE)
KoncTrpykropckuii (mounck
ONTUMAJIBFHOTO PEIICHU)
TexHomornuecKkui
(BBIMOJTHEHUE
3aITaHUPOBAaHHBIX
oreparuii)
3aKIIounTeIbHBIN (aHATN3
rpoiiecca U pe3yiabTaToB)
(I'pynmoBbie AUCKycCUU
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OCO3HAaHHO UX B

«ITapameTpsl U ypaBHEHHE

MIPaKTUIECKON ANEKTPOMArHUTHBIX

JIEeITEIbHOCTH, KoJiebanuiin» Paboras B

TOTOBHOCTH KOMaHIe, CTYJCHTHI

HaXOJUTh pElICHHE MPUMEHSIIOT 3HAHUS

y4eOHBIX U MaTEMaTHKH TIPU

COLIMAJIbHBIX MOCTPOCHUHU IpapUKOB

npobiem, TPUTOHOMETPHUYECKUX

MOTPEOHOCTH U (GYHKIMHA K OTIMCAHHUIO

CIIOCOOHOCTH K AJIEKTPOMArHUTHBIX

CaMOpPa3BUTHIO. KOJICOAHMIA).
3nopoBbecOeperaromas | - 00ecreueHue CoOmroacHue KoHuTponb ocBerienus Bo
texHojorus (H. K. CaHUTapHO- ONTUMAJILHOTO BpEMsI POBEACHUS
CMupHOB) TUTMEHUYECKOTO BO3AYILIHO- 3aHATHS;

COCTOSIHUS TerioBoro pexxuma B | [IpoBeTpuBanue.

y4eOHOTO ayJAUTOPUH; OuskybTIAY3A.

MTOMETIEHUS nojJep>KaHue DOMOIMOHATIBHBIC PA3PAIKH.

(ocBemenue, pabotocriocodHoctu | CBOEBpeMEHHOE

MIPOBETPUBAHUE, oOydaromuxcs Ha 3aBepIICHHUE YPOKa.

TeMIIepaTypHbII 3aHATHY,

PEXHUM U TIp.); MO3UTUBHAS

- IPOBE/ICHUE TICHIXOJIOTHYECKast

«pu3KynbTMHUHYTK | aTMOcdepa.

n»,

«(u3KynpTIAY3BD)

BO BpEMsI 3aHSTHSI,

-HaNTn4ue

«OMOIMOHATHHBIX

paspsAoK»: MIYTOK,

YIIBIOOK,

FOMOPHCTUYECKUX

WITH

MOYYUTENbHBIX

KapTUHOK,

MIOTOBOPOK,

M3BECTHBIX

BBICKA3bIBAaHUM C

KOMMEHTApUSIMH 1

T.IL.
WNHTepakTHBHBIE Bosnieuenue AKTUBHast ['pynnoBas nesTenbHOCTH B
TEXHOJIOTHH KaXKI0T0O JESITEIbHOCTh YIPaKHEHUSIX,

oOyyarorerocs B Ka)KIIOTO O6cyxaenne oomux

o0Opa3oBaTenbHbI | 00yUarolerocs Ha pelieHui

mporiecc 3aHSTHH, CryneHTsl pabOTaroOT B

00BLEKTUBHOE
OLICHUBAaHNE
JIEATENHLHOCTH
oOyyarorerocs Ha
3aHATHH.

MHKpPOTPYIIaX: PEmaT
MPaKTUYECKHE 331a4H,
OTBEYAIOT Ha MPOOJIEMHBIE
BOITPOCHI U IPUXOJAT K
00111eMy BBIBOAY O
3HAa4YC€HHUHU 3aKOHOB
COXpaHEeHHUs B TIPUPOJIE.
(I'pynmoBbie AUCKycCUU
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«3aKOHBI COXpAHEHUS B
MEXaHUKEY)

Keiic-meron (A.

BrisiBnenue, otoop

AHanu3 cuTyanuu u

3HAKOMCTBO C CUTyaluen

HonropykoB) U pelIeHue BBIpabOTKa Brinenenue npoo6iiempl
https://urait.ru/viewer/pe | mpo0aeMHBIX MPAKTUYECKOTO Mo3roBoi mtypm
dagogicheskie- CHUTYaIIHH, peLICHHS Amnanus MPUHSATHS
tehnologii-v-3-ch-chast- | Ocmeicienue COBMECTHBIMHU pereHui
1-obrazovatelnye- 3HAYEHUN JIeTalIel, | YCHIIMSIMUA MUHU- Penrenne Kelica —
tehnologii- OIHMCaHHBIX B rpyImn NPEUIOKEHUE  BapHAHTOB
471108#page/162 CUTYyaIu pereHus poOIeMHON
CUTYaILH1 (ananu3
KOHKPETHOU CUTYaIlHH
«BonHOBBIE CBOMCTBa
CBETay, JIEMOHCTpAIIHS
3aKOHOB TIPEIIOMJICHUSI
OTPaKCHHSI CBETA,
BOJIHOBBIX CBOWCTB CBETa C
MOMOIIBIO0 TU(PPAKIIMOHHOM
pemeTkn M crnekTporpada.
OpraHuzanusi JTUCKYCCHH-
CHUTyallls-yIIpaXHEHHE, B
KOTOPOH o0Oy4yaeMble
YIPAKHSIIOTCS B PELICHUU
HETPYTHBIX 3ajad,
UCIIOJIB3Ysl METO/I aHAJIOTHH
(ydueOHbIe CUTYaIUN).
TexHonorus Bogneuenue Pabota na 3anaTun 1.lomamnsist padora:
«[lepeBepHyYTHIH KITacC» | KAXKIOTO MOCBSIIIACTCS 3HAaKOMCTBO M U3y4CHUE
https://infourok.ru/pedag | o6yuaromierocs pa3dopy CIA0KHOMN TEOPETUYECKOTO
ogicheskaya-tehnologiya- | mpicnuTh TEOPETHUECKON marepuana,
perevernutiy-klass- KPUTHYECKH, YaCTH U BOTIPOCOB, | MMPEJICTABICHHOTO B BHJIE

3952902.html

pemars mpodIeMsl
MyTEM CO3JaHUs
HOBBIX PELICHUN,
MEePCOHATU3UPOBAT
b yueObHOe
MIPOCTPAHCTBO IS
yrayOneHus
3HaHUMH,

BO3HUKIIUX Y
y4amuxcs B
npoiecce
BBITIIOJTHCHUS
JIOMAITHEeH paboThI
(ae 6omee 25-30%
BpeMeHn). Taxxe
CTYJIEHTHI IO
HaOJII0JICHUEM
MIpEno/1aBaTelIs
pemaroT
MPaKTUUYECKHE
3aJIa4M U
BBIIOJIHSIOT
HCCIICA0BATCILCKIE
3aganus. Ilocie
3aHSATHUSA
BBIIIOJTHSIOTCS TECThI
Ha ITOHUMaHHE U
3aKpeIICHUE
MPONJIEHHON TEMBI.

ponuka. CocTaBieHue
MOAPOOHOTO KOHCIIEKTA 0
HOBOMY MaTepHally myTeM
OTBETOB Ha MPEIOKCHHBIC
BOTIPOCHI.

2.PaboTa Ha 3aHATHU:
OcwmpbIcieHre: BBITTOTHEHUE
TeCTa 110 JIOMAITHEMY
3aJIJaHUIo.

dopmMupoBaHue
MPAKTUYECKUX YMEHUH
MTOCPECTBOM

BBITIOJTHEHHSI
nabopaTopHON PabOTHI U
pEIIeHUs TPAKTUIECKIX
3aaHuH.
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