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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
CIELMAINCTOB CpeIHEero 3BeHa 1o cnenuainbHocTH 46.02.01 JlokymMeHTannoHHOE obecreueHue
YIIPaBIICHUS M APXHBOBEJICHHUE.

Pabouas mporpamma cocraBieHa Juist 09HOM (HOpMBI 00yUCHHUS.

1.2 MecTto npeameTa B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIEI[HATHUCTOB CPEIHEro 3BeHa

VYyeOnas aucuuminHa «PU3nKa» OTHOCUTCA K 00111e00pa30oBaTeIbHOMY IIUKITY TPOrPaMMBbI
MOJITOTOBKH CIIEITUAIMCTOB CPEAHETO 3B€HA M OTHOCUTCS K mipeameTHoit obnactu @I'OC cpeanero ooiero
oOpa3zoBanus «EcTecTBeHHbIEC HAYKH)

VYpoBeHb ocBoeHust ydeOHOM mucuMIUiiHBI B cooTBeTcTBUU ¢ PI'OC cpennero o6miero
oOpa3zoBaHus 0A30BBIi.

Pabouass mporpamma y4eOHOW MUCHUIUIMHBI «DH3UKa» WMEET MEKIUCIUIUIMHAPHYIO CBS3b C
o011eo6pa3oBaTeIbHbIMU yueOHBIMU JTUCIUIUIMHAMU! BJ1.09 OcHoBBI 0e30MacHOCTH
x)uzuenearenbHocTH, [1/].01 Maremartuka, BJ1.05 Xumusi.

VYyeOnass aucuumnHa  «®Dusukay SBISETCS MNPEALISCTBYIOMIUM I U3YYEHHUS CIETYHOIINUX
muctmuine CI'H,. 03 BesomacHocts xusHenestensaoct, CI'T .05 OCHOBBI OepeKIHMBOTO MPOU3BOJICTBA.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIIATLINHBI

OcBoenue conepxkanusi y4deOHOW  gucuuruimHbel  «®Dusuka» oOecrneuynBaeT  JOCTHKEHHE
00y4aroIUMUCS CIEAYIONUX Pe3yabTaTOB:

JINYHOCTHBIE pe3yJabTaThbl

JIP 13 CIIOCOOHOCTH OLICHUBATHL CUTYyAallUIO U IPUHHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTU,

JIP 14 OCO3HAHHUC JIMYHOT'O BKJIadad B TIOCTPOCHHUC yCTOfI‘-IPIBOFO 6yﬂymero;

JIP 23 | roToBHOCTH K TPy/y, OCO3HAHHE IIEHHOCTH MAacTEPCTBa, TPYAOTIO0HE;

P26 TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUU BCel
KHU3HH,

MeTaﬂpe}]MeTHbIe pPe3yJabTaThbl

MP 8 CITOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOUCKY MCETOAOB PCHICHUA IMPAKTHUYCCKUX
3a7ia4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMTO3HAHUA,;

OBJIAJICHUE BHJAMHU JEATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHSA, €r0 WHTEPIPETALHNH,
MP 9 | npeoOpa3oBaHni0O W TPUMEHEHUIO B Pa3JIMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM 4HCIE MpHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;

q)OpMI/IPOBaHI/Ie HAayY4YHOI'O THIla MBIIJICHWA, BJIAACHUC HaquOfI TepMHHOHOFHeﬁ, KIIIOUYCBBIMH
INOHATHUAMHU U MCTOJaMHU,

MP10

AHAJIIM3UPOBATDH NMOJTYUCHHBIC B XOJAC PCHICHUA 3aJa4l PC3YJIbTAThbl, KPUTHUYCCKU OLCHHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBUSIX,

MP 13

MP 17 YMCTL IICPCHOCUTH 3HAHUS B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO obmactu KHU3HCACATCIIBHOCTH,

BJIa/IETh HaBBIKAMH MOJYy4YEHUS MH(OPMALMK U3 UCTOUHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIHHO
MP 21 | ocymiecTBIATh MOUCK, aHAJIU3, CUCTEMATH3aIMI0O U HUHTEPIPETAINI0O HH(POPMAIIMK pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

IIpenmeTHbIE pe3yJIbTaThI

c(OPMHUPOBAHHOCTH TMPEICTABICHUI O POJH M MeCTe (U3NKUA U aCTPOHOMHH B COBPEMEHHOU
HAy4YHOH KapTHHE MHpa, O cHcTeMooOpasyrouieil ponu (U3MKKM B PasBUTHU €CTECTBEHHBIX
HayK, TEXHUKA U COBPEMEHHBIX TEXHOJOTHI, O BKJIaJe POCCHUCKUX M 3apyOEIKHBIX YUCHBIX-
(U3UKOB B pa3BUTHE HAyKH; NOHMMaHHE (U3UYECKOM CYIIHOCTH HAOIIOJACMBIX SBICHHUN

I1P61




MHUKpPOMHpA, MakpoMupa M MeraMupa; [OHHMAaHUE pOJIM ACTPOHOMHUHM B IPAKTHYECKON
NESTEIbHOCTH YEJIOBEKa M JlaJbHEHIIEM Hay4HO-TEXHHUYECKOM Ppa3BUTUH, posd (pU3MKKH B
dopmMupoBaHUN Kpyrozopa W (YHKIMOHAIBHOM TPAMOTHOCTH UYEJIOBEKA /I PEIICHHS
IIPAKTUYECKUX 3a1a4;

I1P62

c(OPMUPOBAHHOCTh YMEHHI Pacro3HaBaTh (HU3UUECKHE SIBJICHUS (IIPOLECCHI) U OOBICHITH MX
HAa OCHOBE M3yYCHHBIX 3aKOHOB: pPABHOMEPHOEC W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKCHUE, CBOOOIHOE TMAJCHUE Tell, JBMXKCHUE MO OKPYXHOCTH, MHEPIMs, B3aMMOJICHCTBUE
TeN, KoJiebaTenbHOE NBIDKEHUE, PE30HAHC, BONHOBOE ABIKEHUE; nuddysus, OpoyHOBCKoe
JIBIDKCHUE, CTPOCHHUE JKHIKOCTEH M TBEPABIX TN, U3MECHEHHE o0beMma TeJl MpU HarpeBaHUHU
(oxmaxxieHWn),  TEIVIOBOC  paBHOBECHME,  KCIApEHHe,  KOHJCHCAIMs,  IUIABJICHHE,
KPHUCTAJUTM3AIMS, KHUIICHUE, BJIAKHOCTh BO3/yXa, CBA3b CpPEIHEH KHHETHYECKOW OSHEPruu
TEIUIOBOTO JBMKEHMSI MOJIEKYJI C a0COJIFOTHON TEMIIEpaTypOi, MOBBIILIEHUE JaBJICHUs ra3a npu
€ro HarpeBaHWM B 3aKPBITOM COCYIE, CBS3b MEXIy MapaMeTpaMd COCTOSHHS ras3a B
U30IPOIIecCcax; DJCKTPH3aLUsl TeJ, B3aWMOJICUCTBHE 3aps]OB, HAIPEBaHUE IPOBOJIHHUKA C
TOKOM, B3aUMOJICHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAST UHYKIIUS, JCUCTBHE MArHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM U ZIBI/I)KyHII/If/'ICﬂ 3apAad, SJICKTPOMArHuTHBIC KOJIeOaHUus U BOJIHBI,
HPSMOJIMHEHHOE PaclpOCTpaHCHHWE CBETa, OTPaKEHHE, MPEIOMIICHHE, HWHTEep(EpeHIHs,
TU(paKus U MOJApU3alis CBETa, JUcCIepcHs cBera; (hoTodnekTpudeckuit 3hdekr, cBeToBOEC
JIaBJICHUE, BO3HUKHOBCHHME JIMHEHYATOrO CIEKTpa aroMa BOJOPOJA, CCTCCTBEHHAs U
HCKYCCTBEHHAs PaJIMOAKTHBHOCTb;

I1P63

BIIaJIEHUE OCHOBOIIOJATralOIMMHU (bU3UIECKUMHU MOHATHUIMU H BEJIMYHUHAMHU,
xapaKTepmonanH (1)I/I3I/I‘~I€CKI/IC HpOIIGCCI:I (CB?[SaHHI)IMI/I C MCXAaHHYCCKUM JIBUXKCHHUECM,
B3aMMOJICHCTBHEM TEJI, MEXaHUYECKUMH KOJIeOaHUSMU M BOJHAMHU; aTOMHO-MOJIEKYISPHBIM
CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMU HpOIIeCC&MI/I; BJIGKTpI/I‘-ICCKI/IM WU MardouTHBIM IIOJIAIMMU,
JJIEKTPUYCCKUM TOKOM, OJJICKTPOMArHUTHBIMUA KOJICOAHMSIMH M BOJIHAMH, ONTHYCCKUMH
SIBJICHUSMU, KBAaHTOBBIMU SBJICHUAMU, CTpOCHI/IeM aTomMa nu ATOMHOTO fmpa,
pPaZOaKTUBHOCTHIO); BJIAJICHUE OCHOBOMOJATaloIMMU ACTPOHOMHUYECKUMHU TOHSITHIMH,
ITO3BOJIAKOIIINMHA xapaKTemeBaTL npoueccm, nponcxommme Ha 3BE€3aaX, B 3BE3IHBIX
CHUCTEMaX, B MEXTallaKTUYECKOW cpene; ABM)KEHHE HEOECHBIX Tel, JBOJIONHUI0 3BE3d U
Bcenennoii;

[1P64

BJIa/ICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH (3aKOH BceMUpHOTro TsaroteHus, I, I u 111
3akOHbl HbIOTOHA, 3aKOH COXpAHEHUsS MEXaHMYECKOW SHEPruH, 3aKOH COXPAaHECHHUS MMIYJIbCa,
MNPUHUUIT CYNEPNO3UIUU CUJI, IPUHIUII PABHONPABHOCTH WHEPUHUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BELIECTBA, Ta30BbI€ 3aKOHBI, NEPBBIA 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAaHEHHUsI JIEKTPUUYECKOro 3apsaa, 3akoH Kynona, 3akon Oma aiis
ydacTka Iemnu, 3akoH OMa ISl TIOJTHOW 3JIEKTpUYEecKou 1enu, 3akoH [xoyns - Jlenma, 3akoH
AJEKTPOMArHUTHOM WHAYKLMH, 3aKOH COXPAHEHUs DHEPruH, 3aKOH MPSIMOJIMHEHHOIO
paclpoCTpaHEHUsI CBETA, 3aKOH OTPaXXEHUsI CBETA, 3aKOH MPEJIOMJICHHS CBETa; 3aKOH
COXPAHEHHUs DHEPIUH, 3aKOH COXPAHEHUS HUMILYJIbCA, 3aKOH COXPAHEHHUS BJIEKTPUYECKOIO
3apsia, 3aKOH COXpAaHEHWs MAacCOBOTO 4HCIa, MOcTynaTel bopa, 3aKOH paguoakTHBHOIO
pacmajia); yBepeHHOE MCIOJIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHan3e (U3NIECKUX
SIBJICHUI M ITPOIIECCOB;

I1P65

YMEHHUE YUYUTHIBATh IPAHUIIBI IPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJeNiell: MaTepuaIbHas
TOYKa, MTHEPLIMAJIbHASL CHCTEMA OTCYETA, UACAIBHBINA I'a3; MOJEIN CTPOEHHUS I'a30B, )KUJIKOCTEH
U TBEPABIX TE€Jl, TOYECUHBIN JIEKTPUYECKUM 3apsl, SACpHAst MOJENIb aTOMa, HyKJIOHHAs MOJEIIb
ATOMHOTO siipa IpU penieHuu GU3NYECKuX 3a/1ay;

[1P66

BJIaJICHHE OCHOBHBIMU METOJIaMH HAyYHOTO MO3HAHUSA, UCIIOJIb3YEMBbIMU B (PU3HKE: TPOBOJUTH
npsiMble U KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIIMYMH, BbIOMpas ONTUMAJbHBIA Croco0
M3MEPEHUS U MCIIONb3Ys U3BECTHBIE METOJbI OLICHKU INOTPEIIHOCTEN M3MEpPEHMM, POBOINUTH
UCCIICIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C MCIOJb30BAaHUEM IPSIMBIX U3MEPEHHH,
OOBSICHATD TOJIyUYCHHBIE PE3YyJIbTaThl, UCHOIb3Ys (U3NUECKUE TEOPUH, 3aKOHBI U TOHATHUSA, U
JieN1aTh BBIBOABI; COONIOATh MpaBuia OE30MaCHOTO TPYAA NPHU MPOBEAECHUU UCCIENOBaHUH B




pamMkKax y4eOHOTO OKCIEPHUMEHTa U  Y4eOHO-HCCIENOBATEIbCKONW  NESTEIBHOCTH  C
WCIIOJIb30BaHUEM MHU(PPOBBIX HW3MEPHUTEIBHBIX YCTPOMCTB M J1AOOPAaTOPHOTO OO0OpPYIAOBAHUS;
c(OPMUPOBAHHOCTh TPEJCTABICHUNA O METOJaX IOJNyYEeHUS HAyYHBIX AaCTPOHOMHYECKUX
3HAHUM;

c(OpMUPOBAHHOCTh YMEHHUS pellaTh pacyeTHhIE 33aJayu C SIBHO 3aJlaHHOM (Qu3ndecKon
MOJIEJIbI0, UCTIONB3YsI PU3NYECKUE 3aKOHBI U MPHUHIIUIIBI; HA OCHOBE aHAIM3a yCJIOBHSI 3a/a4u
BbIOHMpaTh U3UYECKYIO MOJIETb, BBIIEIATH (U3UMUECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOMMbIE
[IPG7 | nnsi ee perieHusi, NPOBOAUTH PACUEThl U OLEHUBATH PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
dbusznyecKkoil  BeNMUYMHBI, pelIaTh  KAauyeCTBEHHbIE  3a/Jayd, BbICTpauBas  JIOTUYECKU
HEMPOTUBOPEUYUBYIO  IIEMOYKY PACCYKJCHHM ¢ OMOpod Ha U3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

c(OPMHPOBAHHOCTh YMEHHS HPUMEHSTH MOJYYCHHbIE 3HAHHMS s OOBSCHEHHS YCIOBHM
NpoTeKaHusd (U3NYECKUX SBJICHUH B TPHPOJE M IS NPUHATUS NMPAKTHUECKUX PELICHUH B
MOBCEAHEBHOM JKM3HM JUII oOOecredeHus: Oe30MacHOCTH MpHU OOpalieHuH C OBITOBBIMU

[Tpo8 HpI/I60paMI/I Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, COXpaHCHHA 3J0POBbA U CO6JHO,Z[CHI/IH HOpM
9KOJOTHYCCKOT'O ITOBCACHUS B 0pr>1<a10mel71 cpeac; MOHMMaHue HGO6XOI[I/IMOCTI/I IMPUMCHCHU
,I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I M TEXHOJIOTHI AJI1 palliOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHM A,

OBJIAICHUC YMCHUAMU pa6OTaTI) B I'pyIIec C BBIIOJHCHUCM Pa3JINYHBIX COIUAJIbBHBIX pOJIefI,

IIP610 IJIaHUPOBATb pa60Ty IpYIIIbl, pallMOHAJIBHO pacupeACIsATh ACATCIIbHOCTL B HECTAHAAPTHBIX

CUTyaIlUsiX, aJeKBaTHO OIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B peEUICHUE
paccMaTpuBaeMoii MPOOJIEMBI;

3 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCIHUILIMHBI

3.1 O6bem yueOHOM AUCHUITUHBI U BBl Y4e0HOI padoThl

Bun yuebHoit paboTbl O6beM B yacax

O6bemM 00pa3oBaTeNIbHOM MpOrpaMMbl y4eOHON AUCIUITINHBI 8

BT.4U.B (bopMe HpaKTquCKOﬁ HOATOTOBKH

BT. 4.

28
TEOPETHUECKOE 0OyUeHHE

32
NPaKTHYECKHUE 3aHITUSL

18

1abopaTOPHBIE 3aHATHS

caMocTosTeNIbHas paboTa HE NPEeyCMOTPEHO

MMPOMEIKYTOUHAA aTTCCTAllUA

[IpomexxyTodHast aTTecTarus ougpepenyuposannulil 3auem




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

O0beMm, akaj. Koo IIP, JIP, MP,
9 /B TOM
HaumeHoBaHue Conep:xkanue yueOHOro marepuasa u Gopmsl q(;‘:g;: Kon
pa3/1esioB U TeM OPraHU3alNHU AeATEeJIHLHOCTH 00yYaI0IIUXCS paxTHIecKof OK
NMOATOTOBKH,
akaa. 4
1 2 3
1 PA3BJAEJI Mexanuka 12
Tema 1.1 JAuaakTHyecKne eIMHUIbI, COIePKAHue 6 OK 01 JIP13, JIP14, JIP23, JIP26
Kunemaruka. Beenenne. ®usuka u mno3HaHue wmupa. Kunemaruka MPS8, MP9, MP10, MP13, MP17,
Kunemarunka MarepuanbHOW ToukHM. IlapameTrpsl nBkeHHS. Buibl MP21
TBEPAOIO TeAa | JIBUKCHHA, [1P61, ITP62; I1P63, IIP64, ITP65,
1IP66, IIP67 IIP6S, IIP610
Yo 01.04, 30 01.05, 30 01.02
IIpodeccnoHanbHO- OPHEHTHPYIOLIEE COEPKAHNE
HapaMeTpH JIBHUXXCHUS Pa3InMYHBIX MECXaHN3MOB "
MPUCTIOCOOTICHH, TEXHOJOTHYECKHX JSTamoB, CPEACTB
NCPCABUIKCHH.
B ToM 4nciie NpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 4
[Tpaktuueckoe 3anstue Ne 1 Pemenwe 3amad mo teme: 2 OK 01 JIP13, JIP23, MPS8, MP13
Kunematuka MaTepuaIbHOM TOYKH. [TapameTpsl I1P64, ITP63, IIP67
ABIKCHIL. Yo 01.02, Yo 01.03
Yo 01.04, Yo 01.05, Yo 01.09
JlabopaTopHoe 3amstue Ne 1 OmpeneneHue TUIOTHOCTH 2 OK 01 JIP13, JIP23, MP8, MP13
BCIICCTBA I1P64, IIP66, I[IP67 IIP68
Yo 01.04,Y 01.05, ¥V 01.09
Tema 1.2 JupakTuyeckne eIMHUIbI, COepPKAHUE 6 OK 01 JIP13, JIP14, JIP23, JIP26
JImnamuka, OcHoBHass 3amaua pguHamukd. Cuna. Macca. 3aKoHBI MPS8, MP9, MP10, MP13, MP17,
AMHAMHUKA MexaHukd Hptotona. Cunbl B npupoze. Cuia TSXKECTH U MP2]
BpAIIATEIHLHOIO CHJIa BCEMHUPHOTO TSTOTEHHs. 3aKOH BCEMHUPHOTO

1IP61, IIP62, I1P64, I1P63, I1P66,




NBUKEHHUS. 3aKOHBI
coXpaHeHHs B
MeXaHHKe

Tsrorenus. llepBas kocmuueckass CKOpOCTh. JIBUkeHHE
mwianer u  Manbix Ten  ConHeuHoil cuctembl.  Bec.
Hesecomoctb. Cunbl ynpyroctu. CHibl TpEHUS

Wmnynec Tena. WMnynbec cuibl. 3aKOH COXpaHEHMS
uMmnynbsca. PeaktuBHoe ABmkeHue. Mexanuueckas padora.
MomnaocTs. PaGota cun. Dueprust U ee BHUIBL. 3aKOHBI
COXpaHEHUs MeXaHudeckol sHepruu. [IpumeHeHue
3aKOHOB  coxpaHeHus. IIpakTuueckoe  npuMEHEHHE
¢bu3nyecKux 3HAHUM B TOBCEJHEBHOW IKU3HU JJIs
UCIIOJIb30BAaHUS IPOCTBIX MEXaHU3MOB, HMHCTPYMEHTOB,
TpaHcnopTHHIX cpencTB. KonTponbHas pabota Nel.

1IP65, IIP67, IIP6S, 1IP610
Yo 01.04, 30 01.05, 30 01.02

IIpodeccnoHanbHO- OpHEHTUPYIOLIEE COAEePKAHNE
JleiicTBre cui Ha Tela pa3IU4YHON Macchl, (GOpMBI H
o0béMa (NMPUTSHKCHHWE, TPCHHE, B3aUMOJICHCTBUE TIpU
CTOJIKHOBEHUH ) B TEXHOJIOTUYECKUX nporeccax
IOKyMeHTooOopoTa. [ledopmanus magarommx Tel, 3aKOH
COXpPaHEHUsI DJHEPrUM B  PaA3IUYHBIX MEXaHUYECKUX
IIpOLIECCaX.

B ToM 4mnciIe NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4
[Ipaktuueckoe 3anstue Ne 2 Pemienue 3amad 1mo Teme: 2 OK 01 JIP13, JIP23, MPS, MP13
3aKoHbI HpI0TOHA, 3aKOHBI COXpaHEHHS. IIP64, ITP63, ITP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
IIpakTnueckoe 3anHatue Ne 3 Pemenue 3amad mo Teme 2 OK 01 JIP13, JIP23, MP8, MP13
3aKOHBI COXPAHEHUS B MEXaHHUKE U UX IPUMEHEHHE IIP64, ITIP63, ITP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
2 PA3JIEJI. MoJiekyasipHasi (pM3MKa U TEPMOJAMHAMHUKA 10
Tema 2.1 OcHoBbl | JlugaKkTHYECKHEe eJUHUIBI, COAEPKAHUE 10 OK 01 JIP13, JIP14, JIP23, JIP26

MOJICKYJISIPHO-
KHHETUYeCKOoi
TEOpHH U
TePMOJIMHAMMKH.
ArperaTtHbie

Macca u pasmepsl Mosekyn. Temmeparypa M TEIUIOBOE
paBHOBecHe. YpaBHEHHE COCTOSHHS WJICAIBHOIO Trasa.
B3aumuble npeBpamieHus kuakocted u razoB. CBoiicTBa
TBEPABIX TCII. OCHOBBI TEPMOIUHAMUKHU. KOHTpOJ'IBHaSI
pabota Ne2

MPS8, MP9, MP10, MP13, MP17,
MP21
1IP61, I1P62; ITP64, I1P63, 11P66,
1IP65 I1P67 IIP6S, I11P610




COCTOSIHMSI Yo 01.04, 30 01.05, 30 01.02
BemecTsa. MazoBnlie IIpodeccnonaIbHO- OPHEHTHPYIOLIEE COIEPKAHUE
MEPEXoabl CrpoeHue M CBOICTBa BEIIECTBA, TEIUIOBBIE MPOLECCH B
noMmemieHusix  (oOorpeBaHme,  BEHTHWISAIUS,  pabora
KOHAUIMOHEPOB, pacnoioKeHue pabouunx MECT,
paauaTopoB OTOIUICHHMS], BJIAKHOCTh BO3]lyXa, JIaBIICHUE U
TEeMIIEpaTyPHBIH PEXKUM B TTOMEIICHUU U apXuBax), padboTa
IMHEBMOIIOYThI, MTPUMEHEHHE COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEepHAJIOB, YCJIOBHUS XpaHEHUS OyMa’KHBIX
HOCHUTEJICH.
B TOM unciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 6
[IpakTuueckoe 3ausitue Ne 4 2 OK 01 JIP13, JIP23, MPS, MP13
Pemenue 3amau no reme: OcHoBst MKT IIP64, ITIP63, ITP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
[IpakTtnueckoe 3anarue Ne 5 Pemenue 3amady mo Teme: 2 JIP13, JIP23, MPS8, MP13
OCHOBBI TEPMOJIUHAMUKHU OK 01 IIP64, ITP63, ITP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
Jlaboparoproe 3ausitue Ne 2 OmpeneneHue yAeIbHOU 2 JIP13, JIP23, MP8, MP13
TEIJIOEMKOCTH BEIIIECTBA OK 01 IIP64, IIP66, ITP67 ITP6S,
Yo 01.04,Y0 01.05, Yo 01.09
PA3JIEJI DQJEKTPOAUHAMUKA 24
Tema 3.1 JAupakTudyeckne eIMHUIbI, COEPKAHNE 4 OK 01 JIP13, JIP14, JIP23, JIP26
DJIEKTPOCTATHKA | DIEKTPUUECKHUE 3aps/ibl. DJIEMEHTApHBIN 3JIEKTPUYECKUIM MPS8, MP9, MP10, MP13, MP17,

3apsg. 3akoH CcoXpaHeHus 3apsiaa. 3akoH Kynona.
OnekTpuueckas IOCTOSHHAs.  OJIEKTPUYECKOE  IOJIE.
HamnpsbkeHHoCTs  2siekTpuueckoro  nons.  [IpuHnmn
cyneprno3unuu 1ojed. [IpoBOAHMKHM B 3IIEKTPUYECKOM
nosie. JIMdIIeKTpuKM B 3nieKTprudeckoM nogie. [lonspuzanns
IUAJIEKTPUKOB. PaboTa cuil 3IIEKTPOCTATUYECKOTO IMOJIs.
[Torenmman. Pa3zHocTh moTeHHMaNOB. CBA3b  MEXKIY
HaNPSHKEHHOCTHIO u Pa3HOCTBIO IIOTCHIUAJIOB

MP21

1IP61, I1P62; I1P64, IIP63, IIP66

11P65 I1P67 IIP6S, I11P610
Yo 01.04, 30 01.05, 30 01.02




AJIEKTPUYECKOTO  MOJISI.  DJIEKTPOEMKOCTh.  EIvHUIIBI

3JIEKTPOEMKOCTH. Konnencaropsi. Coenunenue
KOHJICHCATOPOB B Oarapero. DHeprus 3apsyKEHHOTO
KOHJIEHCATOPA. Dueprus AIIEKTPHUYECKOTO HOJISL.

[IpmeHeHne KOHJIEHCATOPOB.

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE
CraTuyeckoe 3JICKTPUYECTBO TIPU ME€YATH W JABUKCHHUH
OyMaXHBIX  HOCUTENeW, paboTa  BIEKTPONPUOOPOB
(oprrexHuKHU, 000rpeBaTesiei, JJaMIl OCBCICHHS).

B ToM yHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2
[TpakTuaeckoe 3ansTue Ne 6 2 OK 01 JIP13, JIP23, MPS8, MP13
Pemenue 3amay mo reme «JIEKTPOCTATHKAY I1P64, ITP63, IIP67
Yo 01.02, Yo 01.03
Yo 01.04, Yo 01.05, Yo 01.09
Tema 3.2 JAuaakTHyecKne eIUHUIbI, COepPKaAHue 10 OK 01 JIP13, JIP14, JIP23, JIP26
IMocToAaHHBII VcnoBus, HeOOXOAUMMBIE JII  BO3HMKHOBEHHA U MPS8, MP9, MP10, MP13, MP17,

JIEKTPUYECKHH TOK

MOJJIEp)KaHUsl  dJeKTpudeckoro Toka. Cwia Toka u
IJIOTHOCTh TOKa. 3akoH Oma s  ydacTKa Ielu.
3aBUCHUMOCTh  JJIGKTPUYCCKOTO  CONMPOTHUBJICHHS  OT
MaTepHana, JJIMHBI W ILIOIIaan Honepequro CCUCHUS

MIPOBOHHKA. 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTUBIIEHUS  NPOBOJHMUKOB  OT  TEMIEpaTyphl.
TemnepaTtypHbIit KO3 ULUEHT CONPOTUBIICHUS.

CaepxnpoBoauMocTh. PaboTa n MOIIHOCTH MOCTOSIHHOTO
Toka. TernoBoe aeiicTBre Toka. 3akoH [[xoys.
DNEeKTpOABMIKYILAS CHJIa HCTOYHUKA ToKa. 3akoH Oma 11
MOJIHOWM 1enu. JnekTtpudeckue uenu. IlapamrensHoe u
IIOCJIEZIOBATEIBHOE COEIUHEHUE IIPOBOJHUKOB. 3aKOHBI
Kupxrodpa gns  y3ma. CoeauHeHHE  UCTOYHUKOB
JIEKTPUUYECKON SHEPTUH B OaTapero.

MP21
IIP61, I1IP62; I1P64, I[IP63, IIP66
11P65 11P67 I1P6S, IIP610
Yo 01.04, 30 01.05, 30 01.02

I[IpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE

OmpeneneHue eAWMHUI] HM3MEPEHUS W Pa3MEPHOCTH
HUCTIONB3YEMBIX napamMeTpoB  padoTHI, rnapamMeTpsl
JJIEKTPUYECKON Ilemu Tpu  paboTe HAKOMUTENCH W




OTpeOUTENIEH AIEKTPOIHEPTUH.

B Tom 4ucie NPaAKTUIECCKUX U ﬂaﬁopaTopnblx 3aHATHIA

Jlaboparoproe 3amsitue Ne3 OmpeneneHue yACIbHOTO OK 01 JIP13, JIP23, MPS8, MP13
COTPOTHUBJICHHUS ITPOBOTHUKA. I1P64, I1P66, I[TP67 ITIP6S,
Y0 01.04, Yo 01.05, Yo 01.09
JlabopaTopHoe 3ansTue Ne 4 IIpoepka 3akoHa Oma st OK 01 JIP13, JIP23, MPS, MP13
y4acTka LCIH. I1P64, IIP66, I[IP67 IIP68
Yo 01.04,Y0 01.05, Yo 01.09
Jlabopatopunoe 3anmstue Ne 5. Ompegenenne IJIC u OK 01 JIP13, JIP23, MPS, MP13
BHYTPEHHETO CONPOTUBIECHUS UICTOYHHUKA TOKA. I1IP64, ITP66, ITP67 ITP68
Y0 01.04, Yo 01.05, Yo 01.09
JlabopaTtopHoe 3ansatue Ne 6.VccienoBanue 3aBUCUMOCTH OK 01 JIP13, JIP23, MPS8, MP13
MOIITHOCTH TOTpeOIsIeMOl  J1TaMIIOM  HaKaJuBaHUS OT I1P64, ITP66, IIP67, ITP68
HANPSDKCHUA Ha €C 3KNMaXx. Yo 01.04,Y0 01.05, Yo 01.09
Tema 3.3 JAuaakTHYecKne eIMHUIbI, COIePKaAHue OK 01 JIP13, JIP14, JIP23, JIP26
DJIeKTpUUYeCKHii TOK | DIEKTPUUYECKUIN TOK B METasllaX, B AJIEKTPOJINTAX, Ta3ax, B MPS8, MP9, MP10, MP13, MP17,
B Pa3JIMYHbIX BaKyyMe. OIIeKTpoiu3. 3akoH »syekTponusza Dapazes. MP21
cpenax DNEeKTPOXUMHUYECKUNA  DKBUBAJICHT. Buasl  ra3oBbIxX I1P61. TIP62- IIP64. ITIP63. IIP66
paspanoB.  TepmosnexktpoHHass  smuccus.  Ilnasma. ’ ! ’ ’
DneKTpuuecKuid TOK B MoJynpoBoaHUKaX. COOCTBEHHAsI U I1P65 IIP67 IIP68, IIP610
npuMecHass npoBoauMocTd. P-n mepexon. Ilpumenenue Yo 01.04, 30 01.05, 30 01.02
MOJTYTTPOBOTHUKOB. [10TymmpoBOTHUKOBBIE TPHUOOPHI
IpodeccnoHaIbLHO- OPHEHTHPYIOIIEE COAEP/KAHME
[Ipumenenue JATYNKOB JIBMOKCHUS, JATYUKOB
MPUCYTCTBUS, HHANKATOPOB TEMIIEPATyp B MOMENIEHUAX U
pa3IUYHBIX TPHOOPOB MPU IKCILITyaTAIIH.
B ToM 4unciie MpakTHYeCKUX U JIA00PATOPHBIX 3aHATHI
JlabopaTtopHoe 3ansaTue No7. OK 01 JIP13, JIP23, MPS, MP13
N3yuenue cBONCTB MONTYNPOBOJIHUKOB IIP64, I1P66, ITP67 TIP68
Yo 01.04,Y0 01.05, Yo 01.09
Tema 3.4 JAupakTuyecKkue eIMHULbI, COJEPKAHUE OK 01 JIP13, JIP14, JIP23, JIP26

MarsuTHoOE 1oJie.

Bexktop wuHayknuum MarHutHoro mnoss. HampspkeHHOCTD

MPS8, MP9, MP10, MP13, MP17,




DJIeKTPOMATrHUTHAS
HHAYKIMS.

MarHuTHOrO 1mousisl. /JIeficTBME MAarHMTHOrO TMOJISI Ha
IIPSIMOJIMHEMHBIM TPOBOAHUK C TOKOM. B3ammopneicraue
TokoB. Cuna Awmmnepa. I[lpumeHenue cunabl Ammepa.
MarnutHbeii  nmotok.  Pabora mo  mepemMenieHuro
MIPOBOJIHMKA C TOKOM B MAarHuTHOM moJie. JlelicTBue
MarHuTHOTO TOJIA Ha ABWXKYyIuica 3apsan. Cuna Jlopenia.
[Ipumenenue cunbel Jlopenua. OnpexaeneHue yIeIbHOTO
3apsiga. MarHuTHele CBOMCTBa BellecTBa. MarHuTtHas
npoHuaeMocTb. CojlHeYHasi akTUBHOCTh U €€ BIMSIHUE HA
3emito. MaruuTtHbie Oypu

SBnenue snexkrpomMarHuTHOM MHAYKUMH. [IpaBuio Jlenua.
3aKkOH  JJEKTPOMAarHUTHOM  MHIYKLUH. Buxpesoe
anektpuuyeckoe none. DC MHAYKIMHU B JBHKYIIMXCS
MPOBOJHUKAX. SIBIEHUE caMOMHAYKIMU. MHIYKTHBHOCTS.
DHeprusi ~ MarHUTHOrO  Mojds  TOKa.  B3auMocBs3b
ANEKTPUUYECKUX M MAarHUTHBIX TMOJIEH. DIEKTPOMarHUTHOE
niosie. KonrponbHas padora Ne3.

MP2]
IIP61, I1P62; I1P64, IIP63, IIP66
11P65 11P67 T1P6S, IIP610
Yo 01.04, 30 01.05, 30 01.02

IIpodeccnoHanbHO- OpHEHTUPYIOLIEE COAEePKAHNE
[Tpuniun oOpa3oBaHMs W HUCHOJIB30BaHUS MarHUTHOTO
MoJis B MAarHUTHBIX YCTpPOMCTBaxX AJIEKTPONpPUOOpPOB,
OpPITEeXHUKHU, TepMUHANaX. BausHue marHuTHOM Oypu Ha
paboToCrIOoCOOHOCTh M 3/I0pOBbE  U€JIOBEKa, paboTry
TEXHMKH, Nepenavy curiana OMB Ha paccTosiHue.

B Tom umncie NPAKTHIECCKUX U J'IaﬁOpaTOPHI)IX 3aHATHIA

[Ipaktnueckoe 3amarue Ne 7 PemeHume 3amad mo teme: OK 01 JIP13, JIP23, MP8, MP13
MarnuTHOe TOJIE M €ro XapakTepUCTUKU. MarHuTtHas I1P64, I1P63, I[IP67
MHIYKIHS Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, ¥V 01.09
[Ipaktuueckoe 3aHsTe Ne 8 PemieHue 3amay mo Teme: OK 01 JIP13, JIP23, MPS8, MP13

SHCKTPOMaFHI/ITHaSI UHAYKIOUS. CaMOI/IHJIyKHI/Iﬂ .

11P64, I1P63, IIP67

Yo 01.02, Yo 01.03

Yo 01.04, Yo 01.05
Yo 01.09




4 PABJAEJI KOJTIEBAHUS U BOJIHBI 22
Tema 4.1 JAupakTudecKkue eIMHUILbI, COJEPKAHUE 2 OK 01 JIP13, JIP14, JIP23, JIP26
MexaHunyeckue KonebarenpHoe nBmwxkeHue. ['apMoHHMUYecKkue KojeOaHWMS. MPS8, MP9, MP10, MP13, MP17,
KoJie0anus U BoiHbI | CBOOOIHBIE MexaHuWdeckue koneOanus. [IpeBpamienue MP21
SHEpPTHUM TpH KosiebareapbHOM JABMXKEeHUU. CBOOOIHBIC 1IP61. TIP62- TIP64. [IPG3
3aTyxarlue MeXaHNIeCKne KoiieOanus. MareMaTH4eCKHii ’ ’ ’
MasaTHUK.  [IpyxuHHBIH ~ MadATHUK.  BbIHYXIEHHBbIE 11P66, 11P65, ITP67, 11P68 11P610
MexaHudeckue Konebanus. Pesonanc. Ilomepeunsie u Yo 01.04, 30 01.05, 30 01.02
MIPOJIOJILHBIE BOJHBI. XapaKTEPUCTUKHU BOJHBL. 3BYKOBBIC
BOJIHBI. YJIbTPa3BYK H €r0 IPUMCHCHHE.
IIpodeccHoHAILHO- OPHEHTHPYIOLEE COAEPIKAHUE
OmnpeneneHre TapaMeTpPoB KojeOaHWH B PasIUYHBIX
MOBTOPSIIOLIUXCS TPOIECCax IMOATOTOBKH JTOKYMEHTOB,
MOTPY3KE H CKIAJMPOBAHUU APXHBHBIX MAaTEPHUAJIOB,
napaMmeTpsl paboThl KYpbepCKOM CITYKOBI.
B ToM yHc/ie MPAaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA 2
JlabopaTopuoe 3ansitue Ne8 lccriemnoBanue 3aBHCUMOCTH 2 OK 01 JIP13, JIP23, MPS, MP13
nepuoja KoieOaHUu MaTeMaTHUeCKOrO MasTHHUKA OT €ro I1IP64, ITP66, ITP67 ITP68
AJTAHBI Vo 01.04, Yo 01.05, Yo 01.09
Tema 4.2 JAupakTuvyeckne eIMHUIBI, COIePKAHNE 12 OK 01 JIP13, JIP14, JIP23, JIP26
OuexkTpoMaruuTHbie | CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOaHHS. MPS, MP9, MP10, MP13, MP17,

KO0JIe0aHHUA M BOJHBI

[IpeBpamienre »Heprud B  KOJIEOATEIBHOM KOHTYpE.
®opmyna Tomcona. 3aryxawliue >SJIEKTPOMArHUTHBIC
KoJie0aHus. I'enepatop He3aTyXaroUux
ANEKTPOMArHUTHBIX KoJ1e0aHuH. BrinyxaeHHbie
anekTpuueckue konedanus. Ilepemennsiii Tok. I'enepaTtop
MEPEeMEHHOT0  ToKa. EMKOCTHOE M HMHIYKTHBHOE
COIIPOTUBIICHUS IIEPEMEHHOTO TOKa. AKTHBHOE
conporuieHne. 3akoH Oma Juisl AJIEKTPUYECKON Lenu
NepeMEHHOro Toka. PaboTa M MOIIHOCTH HEPEMEHHOTO
ToKa. Pe3oHaHc B anekTpuueckoi nenu. TpaHchopmMaTopsbl.
Toku BbeICOKOM wyacToTel. [lomydyenue, mnepenada wu
pacnpesieieHue  JIEKTPOIHEPTUU.  DIEKTPOMArHUTHOE

MP21
IIP61, IIP62; I1P64, I[IP63, IIP66
11P65 11P67 IIP6S, IIP610
Yo 01.04, 30 01.05, 30 01.02




mojie Kak OcCOOBIH BHJ MaTepUH. JIEKTPOMArHUTHBIE
BotHBI. CBOWCTBa 3JCKTPOMArHWTHBIX BOJH. BuOpartop
I'epua. OTKpBITHIN KOJNEOATEIBHBIN KOHTYp. M300peTeHne
panuo A.C. ITonosbm. Ilonstue o paguocsasu. [IpuHnun
paguocBsizu. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE
JlelicTBUE SJIEKTPOMArHUTHBIX TIOJIE W BOJIH TIpH
nepenade WHGOPMALMK Pa3IUYHBIMU CIIOCOOAMU, TIPH
paboTe IIEKTPUIECKUX TPHOOPOB.

B Tom 4ncie NPaAKTUIECCKUX U H360paT0pHLIX 3aHATHIl

[Tpaktudeckoe 3anstue Ne 9 PemieHwe 3amad 1mo Teme: OK 01 JIP13, JIP23, MPS8, MP13
Buipl conpoTuBieHnl B LETISIX IEPEMEHHOTO TOKA. I1P64, ITP63, IIP67
Yo 01.02, Yo 01.03
Yo 01.04, Yo 01.05, Vo 01.09
[Ipaktuueckoe 3anstue Ne 10 Pemenue 3amayd 1o teme: OK 01 JIP13, JIP23, MPS, MP13
DneKTpOMarHuTHbIE KOJICOaHUsI U BOJTHBI I1P64, ITP63, I[IP67
Yo 01.02, Yo 01.03
Yo 01.04, Yo 01.05, Yo 01.09
JlaGopaTopHoe 3aHSTHE Ne9  U3zyuenme yctpoiicTBa OK 01 JIP13, JIP23, MPS8, MP13
TpaHcdopmaTopa, reHeparopa 1IP64, ITP66, IIP67 ITP6S
Yo 01.04,Y0 01.05, Vo 01.09
IIpaktnueckoe 3anatue Ne 11 Pemenue 3amay mo teme: OK 01 JIP13, JIP23, MP8, MP13
XapakTepuCTUKH MIEPEMEHHOTO TOKA I1P64, ITP63, I[IP67
Yo 01.02, Yo 01.03,
Yo 01.04, Yo 01.05, Yo 01.09
Tema 4.3 JAupakTudecKkue eIMHULbI, COJEPKAHUE OK 01 JIP13, JIP14, JIP23, JIP26
I'eomeTpuueckast TodeuHblii UCTOYHUK cBeTa. CKOPOCTh PacHpOCTpAHEHUS MPS8, MP9, MP10, MP13, MP17,
ONTHKA CBeTa. 3aKOHbl OTpPaXEHUsT U TMPEJOMIICHUS CBETa. MP21
Fomene n oo e T [ ey e, o2 .1 10,
nuH3ax. PopMyna TOHKOW JMH3bI. YBEJIMYEHUE JIMH3BI. 11P65 ITP 670]]71; 68 11P610
Yo 01.04,

I'maz kak onrtuyeckas cucrema. OnTuueckue MpHOOPEHI.
Teneckonpl. Cuma cBeta. OCBEIEHHOCTb. 3aKOHBI

30 01.05, 30 01.02




OCBEIIEHHOCTH.

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE
Pa3mernienne OCBETUTEIBHBIX MPUOOPOB B IOMEIICHHSIX,
YY4e€T U pacyeTr [apamMeTpoB OCBELICHHOCTH, 3aKOHBI
OTPpKEHUA U IMPEIOMIIEHUS CBETAa Ha 3EPKAIBHBIX U
MaTOBBIX MIOBEPXHOCTIX OPUCHON MeOEIH.

B TOM uMciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[IpakTnueckoe 3anarue Ne 12 Pemenue 3agad mo Teme: OK 01 JIP13, JIP23, MPS, MP13
3aKOHbI T€OMETPUUECKOUN ONTHUKH. I1P64, I1P63, IIP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
Tema 4.4 BoanoBasi | lugakTuyeckue eIMHUIBI, COJEePKAHUE OK 01 JIP13, JIP14, JIP23, JIP26
ONTHKA Nnrtepdepennus cBera. KorepeHTHOCTH CBETOBBIX TTy4ei. MP8, MP9, MP10, MP13, MP17,

Wnutepdepennus B ToHkux TuieHkax. Kompna HeroToHa. MP2]

Tipartonn caera. Tinppasius na et » napasrensim 11P6, [1P62; ITP64, I1PG3, 1TPG6

nyyax.  udpaknuonnas  pemetka. Ilonstue o I1P63 11P67 ITP68, 11P610

royorpadum. [onspuzanus TIOTIEPEYHBIX BOJTH. Yo 01.04, 30 01.05, 30 01.02

[Monsgpuszauuss  csera.  JIBOMHOE  JydenpesIOMIICHHUE.

[Tonspounsl. Jucnepcusa csera. Buapsl uznmydeHnuid. Buabl

cnekTpoB. CrnekTpsl ucnyckanus. CHeKTpbl MOTJIOLIEHHUS.

CrnekrpanbHblii  aHanu3. CrekTpanbHbIE KIJIAcChl 3BE3I.

VYnbTpaduoneroBoe W3JIyYEHHUE. HNudpakpacHoe

n3nydeHue. PeHrtreHosckue syun. HMx npupoma w

cporicTBa. [lIkana aeKTPOMAarHUTHBIX U3IyYEHHUI

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE

Onrtuueckne HhdexTel W Au3aliH TpH  00yCTPOICTBE

nomMenieHus oduca, KoHpepeHzana.

B ToM 4nciie npaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI

[Ipaktnueckoe 3anarne Ne 13 Pemenue 3amad mo teme: OK 01 JIP13, JIP23, MPS, MP13

BonHoBEIE cBOMCTBA CBETA.

11P64, I1P63, I[IP67
Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09




5 PA3JAEJI KBAHTOBASA ®U3UKA. ACTPOPU3UKA 10
Tema 5.1 JAuaakTuyecKkne eIMHUIbI, COIePKAHNE 10 OK 01 JIP13, JIP14, JIP23, JIP26
KBantoBast KBanrtoBas runoresa [Tnanka. @ororddexrt. Ero 3akoHb MPS8, MP9, MP10, MP13, MP17,
aroMHas puzuka. | ATOMHOE sapo. OneMeHTapHble yacTulpl. CrpoeHue MP21
CtpoeHue atoma Bcenennoii. Kontponbnas pabota Ne4. 1IP61, TTP62; IIP64, ITPG3, IIPG6,
1IP65 I1P67 IIP6S, IIP610
Yo 01.04, 30 01.05, 30 01.02
IIpodeccnonaibHO- OPHEHTHPYIOLIEE COJepKaHue
Yuér hororddexra npu onpeneneHn yCIOBUH XpaHCHHS
JOKYMEHTAIlMH, MPOIYKTOB, paboTa (OTOIIEMEHTOB B
MaTYMKaX JBMOKCHUS W TIPUCYTCTBHUS B ITOMEIICHHSIX,
aBTOMAaTUYECKasl PEryJIupOBKa OCBELIIEHHOCTH.
CtpoeHue COJTHEYHOW CHUCTEMbI U 3HAHHUE MPOIECCOB IS
OOBSICHEHUSI CMEHBI JHS M HOYHW, CE30HA, OPUEHTAINH B
MIPOCTPAHCTBE U BPEMEHHU
B TOM unciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 6
IIpakTnueckoe 3anstue Ne 14 PemeHne 3amad mo teme: 2 OK 01 JIP13, JIP23, MP8, MP13
3akoner poToddpekra Yo 01.02, Yo 01.03, Yo 01.04
Yo 01.05, Yo 01.09
[Tpaktuueckoe 3anstue Ne 15 Pemenne 3amau mo Teme: 2 OK 01 JIP13, JIP23, MPS, MP13
CrpoeHue aTomMa 1 aTOMHOTO siIpa I1P64, I1P63, [IP67
Yo 01.02, Yo 01.03, ¥ 01.04
Yo 01.05, Yo 01.09
IIpakTnueckoe 3anstue Ne 16 PemeHne 3amau mo teme: 2 OK 01 JIP13, JIP23, MP8, MP13
ctpoenue Becenennoii. Pabora co 3Be3qHO# KapToid I1P64, ITP63, ITP67
Yo 01.02, Yo 01.03,
Yo 01.04, Yo 01.05, Vo 01.09
IIpomeskyTouHas1 aTTecTALMS -
Bcero: 78




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieueHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME CleUalIbHbIE

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

kabuHeT EcTecTBEHHOHAyYHBIX
JTUCIUILINH

MynbTUMeINIHBIE CPEICTBA XpPAHEHHUs, Mepeladu U
npecTaBiIeHNus HHPOPMALIUH.

YueOHo-MeTo1n4YecKas JOKyMEHTaIus,
JTUJAKTUYECKHE CPEICTRA.
PabGouee MecTo mpenogaBarens:  NEPCOHAIBHBIN

KOMIIBIOTEp, MPHUHTEP, TEIeBU30p, paboume MecTa
obOyyJaronuxcs, 1ocka yueOHasi, yacOHast MmeOelb

naboparopus Ouzuku

MS Windows
Calculate Linux Desktop

MS Office

7 Zip

PaGouee wMecTto mpenomaBaTens:  IEPCOHATbHBIN
KOMIIBIOTED, IPOEKTOD;
paboure MecTa OOydYarOIIMXCs, JIOCKa YydeOHas,

yueOHas mebenb

KD®, nemoHcTpanuonHoe 000pyA0BaHHUE IO TEME
"[lepemeHHbIN TOK", TEMOHCTPAILIMOHHOE
00opyioBaHue 1Mo TemMe "DIeKTPocTaTuKa'", MOACIIH
KPUCTAIJIMYECKON PELIETKH, IEMOHCTPAIMOHHOE
obopynoBaHue 1Mo Teme "DIeKTPOMarHeTu3m'", MoIelb
"OnexrpodopHas mammHa"

AMIiepMeTpsl 1a00paTOPHEIE;

bapomerp;

BonsT™eTper;

MyJbTUMETpHI;

DIIeKTPOMETD;

TpyOKu CTEKIISIHHEIE;

[TaruBel nabopaTtopuslie mui-01;

Tabnuna MeneneeBa

[Tpu3ma moBepovHast MarHUTHAs

MarsuThl OJI0COBBIE AEMOHCTPALIUOHHBIE
Marnautsel U-00pa3Hbie 1eMOHCTPAIMOHHBIC

IToMemenue 1T CaMOCTOSTEILHOU
paboThI 0OyUarOIINXCS

[TepconanbHbIe KOMITBIOTEPHI ¢ TakeTtom MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpey
YHUBEpCUTETA

ITomemenue I XpaHEHHUst Hu
MpOQUIAKTUIECKOTO  OOCITYKUBAHHUS
y4eOHOT0 000PYyTIOBAHUSI

[lIxadpr, cremwmaxku I XpaHEHHS JTaOOPATOPHOTO
o0opysoBaHUs,  WHCTPYMEHTOB M  PacXOJHBIX
MaTepHaJIOB.

4.2 Y4eOHO-MeTOAMYECKOEe H MH(POPMALIMOHHOE o0ecleYeHre peau3aluy NporpaMmbl

OcCHOBHBbIC MCTOYHUKH:
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1. Msikues, I'. SI. ®usuka. 11 knacc. ba3oblil u yrinyonéuusiii ypoBHH : yueOnuk / I'. 5.
Msxkumes, b. b. byxosues, B. M. Hapyrusn ; noxa. pen. H. A. TlapdentreBoit. - 7-e uza., nepepaboTaHHOE
- Mocksa : MzmarensctBo "IlpocBemenue", 2022. - 436 c. - ISBN 978-5-09-099513-9. - Tekcr:
HETIOCPEICTBEHHBIN

2. Mskumes, I'. 5. ®usuka. 10 knacc. ba3oBeiii u yriyOnéHHbIM ypoBHH : yueOHUK / I'. 5.
Msxkumes, b. b. byxosues, H. H. Corckuii ; mox pen. H. A. IlapdentbeBoid. - 6-¢ u3., mepepadoTaHHOE
u nonosiHeHHoe - Mocksa : M3gatenbctBo "[IpocBemenue”, 2022. - 432 c. - ISBN 978-5-09-099514-6. -
TekcT : HenmocpeACTBEHHBIN

3. Tapacos, O. M. ®usuka : yueOHoe mocoome / O. M. TapacoB. — Mockpa : ®POPYM :
NHO®PA-M, 2019. — 432 ¢. — (Ilpodeccuonanproe oopazosanne). - ISBN 978-5-91134-777-2. - Tekcr:
anexktpounsiid. - URL: https://znanium.com/catalog/product/1012153

4.  PomuwonoB, B.H. ®wusmka. ydyeOHOe mocoOHEe Ui CPEAHEro IPOPECCHOHAIBHOIO
obpazoBanus / B. H. PoqnonoB. — 2-¢ u31., ucnp. u gon. — Mocksa : U3narenscTBo FOpaiit, 2022. —
265 c¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-07177-1. — Tekct: 31eKTpOHHBIN //
OobpazoBarenbHas maardgopma FOpaiir [caiit]. — URL:

5. [Muuckuii, A. A. ®usuka : yueOnuk / A.A. Tunckumii, I'.}O. I'pakoBckuid ; moa oOmI. pe.
10.1. Tuka, H.C. IlypsimeBoii. — 4-e u3g., ucrnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee nmpodeccuonanbaoe odbpaszoBanue). - ISBN 978-5-00091-739-8. - TekcT: MeKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/1712397

JlonoTHUTeIbHbIE UCTOUYHUKH:

1. Hemuauenko, B. Y. ®usuka: yueonuk / B.W. Jlemunuenko, N.B. Jlemuauenko. — 6-e u3m.,
nepepad. u gon. — Mocksa : MHOPA-M, 2022. — 581 c. + Jlomn. maTepuaiibl [DIEKTPOHHBIN pecypc].
— (Bricmiee o6pazoBanue: bakanaspuart). - ISBN 978-5-16-010079-1. - Tekcr : snekrponHsiid. - URL:
https://znanium.com/catalog/product/1858485 (mata obOpamenus: 23.05.2022). — Pexxum pocryma: 1o
TIOJIITUCKE.

2.  Kysnuenos, C. . ®usnuka. OCHOBBI 3JCKTPOJUHAMHUKHU. DJIEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHHI : yuebHoe nmocobue / C. U. Ky3HenoB. — 4-e u3f., ucmp. u gomn. — MockBa : By3oBckuil yaeOHUK
: MUHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : snekrponnsni. - URL:
https://znanium.com/catalog/product/1850635 (mata oOpamenus: 23.05.2022). — Pexxum mocryma: 1o
TIOJIITUCKE.

Hepuozmqecm/le HU3TaHUA:

1. Hayka ¥ Xu3Hb.
IIporpammuoe odecnieuenune u UurepHer-pecypcni:
MS Windows
Calculate Linux Desktop
MS Office
7 Zip
DNEeKTPOHHBIE TIAKaThl O AUCHHIUIMHAM: PH3HKa
HNuTepHeT-pecypcebl:
®dusnka B OTKpbITOM KoJUteke http://www.physics.ru
Komnekius "EcTecTBeHHO-Hay4HBIE SKCIIepUMeHThI": Gu3uka hitp://experiment.edu.ru
BupryanbHeiii MeToueckuii KaOuHeT yuanTens Gpusuku u actpoHomun http://www.gomulina.orc.ru
3amgaun no ¢usmke ¢ pemenusmuhttp://fizzzika.narod.ru
KBaHT: Hay4HO-TIONYIIAPHBIH (PU3MKO-MaTeMaTudeckuii xypHanhttp://kvant.mccme.ru
Mup ¢usuku: pusnyeckuit sxkcnepumeHT http://demo.home.nov.ru
Oo6pasoBarenbHblii cepsep "Onruka" http://optics.ifmo.ru
OO6yuarommue TPEXYPOBHEBBIE TECTBI o ¢buzuke: CalT B.A. Perenbmana
http://www.physics_regelman.com
9. Ypoxku no monekymsipaoit ¢pusuke http://marklv.narod.ru/mkt/
10. ®wusuka B anumanusx http://physics.nad.ru
11. dwusuka B MHTepHETE: )KypHan naimkect http://fim.samara.ws

N AWM E
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https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1712397
https://znanium.com/catalog/product/1858485
https://znanium.com/catalog/product/1850635
http://www.physics.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://kvant.mccme.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.physics_regelman.com/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://fim.samara.ws/

12. ®wusuka Bokpyr Hac http://physics03.narod.ru
13. ®dwusuka mis yuureneit: caiit B.H. Eroposoii http://fisika.nome.nov.ru
14. ®wusuka.py: calT Ui ydanmxcs u npenojasarencii dusuku http://www.fizika.ru

15. Snpepnas pusuka B Murepuere http://nuclphys.sinp.msu.ru
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http://physics03.narod.ru/
http://fisika.home.nov.ru/
http://www.fizika.ru/
http://nuclphys.sinp.msu.ru/

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUA YUYEFHOM JUCIHATLIAHBI

KoHTposib u oleHKa pe3yibTaTOB OCBOEHHUS JUCHMILIUHBI OCYIIECTBIISETCS IpErnojaBaTeieM B
MPOIIeCCe TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTallUH.

5.1 Tekyuuii KOHTPOJIb

MEXAaHHUKEC

01.09
30 01.05, 30 01.02

KOHTpoIHpyeMbIc Haumenos Kputepuu onenku
Kontponmpyemslie aHue
pasnensl (TeMbl)
No cGHoil pe3ynbTaThl (YMEHUS, OIICHOYHO
v 3HaHUsA) ro
JUCITUATITUHBI
cpencTBa
1 Konmponvnas paboma
3a MpaBWJIBHO BBITIOJITHEHHOE
3a/laHue BBICTABIISCTCS
MOJIOXKUTENIbHAS OIICHKa — 1
Oas.
JIP13, JIP14, JIP23, JIP26 3a HEMPaBUILHO
MPS§, MP9, MP10, MP13 BBIIIOJTHCHHOE JIeiicTBHe,
MP17, MP21 3ajaHUe BBICTaBJIIETCS
ITP61; ITP62, ITPO3, KOHTpoh orpunarensHas ornenka — 0
I1P64; ITP06S5, I1PG6, 0aJIoB.
Pazngen 1 Mexanuka | [1PG7, I1PGS, Ha
ITP610 pacora. Oyenxa MeCcmuposaHUst
Y0 01.02, Yo 01.03, Yo Tecr NPOBOJIMTCSI 10 WTOTOBOMY
01.04, Yo 01.05, Yo IPOLICHTY PE3Y/ILTaTUBHOCTU
01.09 (MpaBMITEHBIX OTBETOB)
30 01.05,30 01.02 90+ 100% - 5 - omuHO
80+ 89% - 4 - xoporiio
70 9+ 7% - 3 -
YIOBJIETBOPUTEITHHO
menee 70% -2 -
HEYJIORJIETBOPUTEITHHO
2 JlabopamopHoe u
npakmuyeckoe 3a0aHue
OrneHKa «OTIMYHOY:
MIPABWJIBHO BBITIOJTHEHBI BCE
ﬁl;lgl 31; ;4,1\?;’123, 1J\I/[I1)>2163 3aJaHUSA B COOTBETCTBHUH C
e N
KI/IHeMaTI/IKa. Kas paboma JIOTIOTHATEITHHBIC 33 aHHSI
TBEPAOrO TeNa [1P62 ITP63 I1P64 ITP6S, 1(:;[; aramiec CBOEBPEMEHHO HpCI[OCTaBJ'}eH
Tema 1.2 JInnamuka, | [1P66, ITPG7, ITPGS, sadarie) OTYET O BBIIOJTHECHUH
ITUHAMUKA I1P61, ITP610 JTabopamop paboTHL.
BpaIaTeIbHOTO oe Or11eHKa «XOpOIIO»:
JBIKEHH. 3aKOHBI | Vo 01.02, Vo 01.03, Vo I MIPaBUJIHHO BBIMIOJTHEHHI BCE
COXPaHCHHUS B 01.04, Yo 01.05, Yo Teem 3aJIaHus B OCHOBHOM 4acTH,

JIOTIOJTHUTEIIbHBIE 3a/IaHUs
BBITIOJTHEHBI HE B MTOJTHOM

o0beMe, MPeI0CTaBIeH OTYET
O BBINIOJIHEHUH padOThI, 1100
B CJIy4ae HECBOCBPEMEHHOTO
IPEAOCTABICHNSI OTYETA HIIH
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C HAIMYUEM
HECYIIECTBEHHBIX OITNOOK B
BBIIIOJIHEHUH 3aJaHHUS.
OnecHka
«YIIOBJICTBOPUTEIHLHO:
BBINIOJIHEHBI HE BCe, HO OoJiee
50% 3amanuii paboTHI,
JIOIIOJTHUTEIbHEIC 3a1aHUs HE
BBIINOJIHEHEI,
HECBOCBPEMEHHO
MPEIOCTaBIIEH OTYET O
BBITIOJTHEHUH PaOOTHI.
OneHka
«HEYIOBIICTBOPUTEIILHO:
BhIIOJIHEHO MeHee 50%
paboThl, HE BHITIOJIHEHBI
IOIMOJHUTEIbHBIE 3a1aHuUs,
OTYET O BBIMOJTHCHUH PAOOTHI
HE MPEOCTaBIICH.

Oyenka MecmupoBaHsL
NPOBOJMTCSL [0  MTOTOBOMY
TPOLICHTY PE3YIIBTATUBHOCTH
(TPaBWJILHBIX OTBETOB)

90+ 100% - 5 - ommuHO

80+ 89% - 4 - xopotrio

70 = 7% - 3 -
YIOBJIETBOPHUTEITHHO

Menee 70%-2 -
HEY/IOBIIETBOPHUTEITHHO

Paznen 2
MouekyasipHas
(puszuka n
TePpMOJAMHAMUKA
Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-
KHHETHYSCKOU
TEOPUH U
TEPMOJIUHAMUKH.
ArperatHble
COCTOSTHUSI BEIIIECTBA.
@da30BbIE IEPEXOABI

JIP13, JIP14, JIP23, JIP26
MPS, MP9, MP10, MP13
MP17, MP21

[1P62 ITP63 I1P64 ITP6S,
[1P66, I1P67, ITPGS,
I1P61, TIPG10

¥001.02, Y0 01.03, Yo
01.04, Yo 01.05, Yo
01.09

30 01.05, 30 01.02

KoHnTpo:s
Hast
pabora.
Tpaxmuuec
Kasi paboma
(npaxkmuuec
Koe
3a0aHue)
Jlabopamop
Hoe
3arHsamue
Tecm

Koumponvnas paboma

3a MpaBWJILHO BHITIOJIHEHHOE
3aJIaHNE BBICTABJISIETCS
MOJIOKUTENbHAS OlleHKa — 1
Oa.

3a HEIPaBUIILHO
BBIIIOJTHEHHOE JeliCTBHE,
3a/laHue BBICTABJIAETCS

orpurarensHas omenka — 0
0aJIoB.

Jlabopamopnoe u
npakmuieckoe 3a0anue
OneHka «OTJIIMYHO»:
MIPaBUJIHHO BBIMIOJTHEHHI BCE
3aJJaHHsI B COOTBETCTBHUH C
TpeOOBaHUSMU, TPABUITHHO
BBITIOJTHEHBI
JIOTIOJTHUTEIIbHBIE 3a/IaHHs,
CBOEBPEMEHHO TMPEI0CTaBICH
OTYET O BBINOJIHEHUH
paboTHI.

OneHka «xopouom:
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MIPABUIIBHO BBIIOJHEHBI BCE
3aJlaHKS B OCHOBHOM 4acTu,
JIOIIOJTHUTEIbHBIE 3a1aHus
BBIIIOJIHEHBI HE B TIOJIHOM
o0BeMe, PEIOCTABIICH OTYET
O BBIMOJIHEHUH PabOThI, THOO
B CJIy4ae HECBOCBPEMEHHOI'O
MIPEIOCTABJICHUS OTUETA HITH
¢ HaJTU4YUEeM
HECYIIECTBEHHBIX OIMIMOOK B
BBITTOJTHEHHUH 3aJJaHHs.
OrncHka
«YIOBJICTBOPUTEIIBHO:
BBINIOJIHEHBI HE BCe, HO OoJiee
50% 3amaHuii paboTHI,
JIOIIOJTHUTEILHEIC 3a1aHUs HE
BBIITOJIHEHBI,
HECBOCBPEMEHHO
IPEIOCTABIICH OTYET O
BBITNIOJTHCHUH PAOOTHI.
OrneHka
«HEYJIOBIICTBOPUTEIBHO:
BEITTOIHEHO MeHee 50%
palboThI, HE BBHIIIOJIHEHBI
JIOIIOJTHUTEIbHBIC 3a1aHus,
OTYET O BBIMOJIHCHUH PaOOThHI
HE TIPeI0CTaBIICH.

Oyenka MecmuposamUst
NpOBOIMTCS  TI0  MTOTOBOMY
TIPOLICHTY PE3YIIBTATUBHOCTA
(MpaBUITHHBIX OTBETOB)

90+ 100% - 5 - omyHO

80+ 89% - 4 - xopotrio

70 = 7% - 3 -
YIOBJIETBOPHUTEITBHO

meHee 70% -2 -
HEY/IORIIETBOPHUTEITEHO

Pa3znen 3
DJIeKTPOAMHAMMKA

Tewma 3.1
DJIEKTpOCTaTUKa

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13
MP17, MP21

[1P62 ITP63 I1P64 ITP6S,
[1P66, I1P67, ITPGS,
I1P61, TIPG10

¥001.02, Y0 01.03, Yo
01.04, Yo 01.05, Yo
01.09

30 01.05,30 01.02

Tpaxmuuec
Kasi paboma

(npaxkmuuec
Koe
3a0aHue)
Tecm

Ilpakxmuueckoe 3a0anue
O1neHKa «OTJIIMYHO»:
MPaBUIILHO BBITIOJTHEHBI BCE
3a/1aHMsl B COOTBETCTBUH C
TpeOOBAHUSIMU, TPABUIIHHO
BBITIOJTHEHBI
JOTIOJTHATEIBHBIC 3aaHus,
CBOEBPEMEHHO NPEIOCTaBIEH
OTYET O BBIMOJHEHUHN
paboThI.

OlLIeHKa «XOpOIIO»:
MPaBUIILHO BBITIOJIHEHBI BCE
3aJIaHKS B OCHOBHOM YacTH,
JIOTIOJTHUTEJIbHBIC 3aaHus
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BBIIIOJIHEHEBI HE B MIOJIHOM
o0BeMe, IPEIOCTABIICH OTUET
O BBITIOJTHEHUU PAOOTHI, TMO0
B CITy4ae HECBOEBPEMEHHOTO
MPEIOCTaBICHUS OTYETA WIIH
C HAJTU4YUueM
HECYIIECTBEHHBIX OIMOOK B
BBINOJHEHUH 3aIaHUS.
OneHka
«YIOBIIETBOPUTEIILHOY:
BBINIOJIHEHBI HE BCe, HO 0oJiee
50% 3ananuii paboTsl,
JONOJHUTEIBHBIE 3a1aHUs HE
BBIIOJIHEHBI,
HECBOEBPEMEHHO
IPEIOCTABIICH OTYET O
BBITIOJITHCHUH Pa0OTHI.
OneHka
«HEYIOBJICTBOPUTEIILHO:
BhIIOJIHEHO MeHee 50%
paboThl, HE BHIMIOTHEHBI
IOIMOJHUTEIbHBIE 3a1aHNUs,
OTYET O BBIMIOJTHCHUH PAOOTHI
HE TIPEIOCTaBJICH.

Oyenka mecmuposanus
MIPOBOJIUTCSI TIO UTOTOBOMY
HPOLIEHTY PE3yIbTaTUBHOCTH
(MpaBUIILHBIX OTBETOB)

90 +100% - 5 - oTAMYHO

80 + 89% - 4 - xoporio

70 +79% -3 -
yIIOBJIETBOPUTEIBHO

menee 70% - 2 —
HEYJI0OBJIETBOPUTEIBHO

Tema 3.2
ITocTossHHBIH
AIEKTPUUECKUN TOK
Tema 3.3
DIEKTPUYECKHUI TOK
B Pa3IMYHBIX Cpeaax

JIP13, JIP14, JIP23, JIP26
MPS, MP9, MP10, MP13
MP17, MP21

[1P62 I1PG3 TT1P64 I1P6S,
[1P66, I1P67, ITPGS,
I1P61, ITP610

¥001.02, Y0 01.03, Yo
01.04, Yo 01.05, Yo
01.09

30 01.05, 30 01.02

Tpaxmuuec
Kasi paboma
(npaxmumec
Koe
3a0aHue)
Jlabopamop

3anamue
Tecm

Jlabopamopnoe u
npakmuyeckoe 3a0anue
OrneHKa «OTIUYHOY:
MPaBUIILHO BBITIOJIHEHBI BCE
3a7aHUsI B COOTBETCTBUH C
TpeOOBaHUSMU, MPABUITHHO
BBIIOJTHEHBI
JIOIIOJHUTEIbHBIC 3aJaHNUs,
CBOEBPEMEHHO TIPEIOCTaBIICH
OTYET O BBINOJHESHUU
paboTHI.

O1neHKa «XopouIo»:
MPaBUIILHO BBITIOJIHEHBI BCE
3aJlaHKS B OCHOBHOM 4acTu,
JIOTIOJIHUTEIbHBIC 33 1aHUS
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BBIIIOJIHEHEBI HE B MIOJIHOM
o0BeMe, IPEIOCTABIICH OTUET
O BBITIOJTHEHUU PAOOTHI, TMO0
B CITy4ae HECBOEBPEMEHHOTO
MPEIOCTaBICHUS OTYETA WIIH
C HAJTU4YUueM
HECYIIECTBEHHBIX OIMOOK B
BBINOJHEHUH 3a/IaHHS.
OneHka
«YIOBIIETBOPUTEIILHOY:
BBINIOJIHEHBI HE BCe, HO 0oJiee
50% 3ananuii paboThI,
JONOJHUTEIBHBIE 3a1aHUs HE
BBIIOJIHEHBI,
HECBOEBPEMEHHO
IPEIOCTABIICH OTYET O
BBITIOJITHCHUH Pa0OTHI.
OneHka
«HEYIOBJICTBOPUTEIILHO:
BhIIOJIHEHO MeHee 50%
paboThl, HE BHIMIOTHEHBI
IOIMOJHUTEIbHBIE 3a1aHNUs,
OTYET O BBIMIOJTHCHUH PAOOTHI
HE TIPEIOCTaBJICH.

Oyenka mecmuposanus
MIPOBOJIUTCSI TIO UTOTOBOMY
HPOLIEHTY PE3yIbTaTUBHOCTH
(MpaBUIILHBIX OTBETOB)

90 +100% - 5 - oTAMYHO

80 + 89% - 4 - xoporio

70 +79% -3 -
yIIOBJIETBOPUTEIBHO

menee 70% - 2 —
HEYJIOBJIETBOPUTEIBHO

Tema 3.4 MaraurtHoe
ToJIe.
DNeKTpOMarHuTHas
WHTYKITHS

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13
MP17, MP21

[1P62 ITP63 I1P64 ITP65
[1P66, I1P67, ITPGS,
I1P61 ITPG10

¥001.02, Y0 01.03, Yo
01.04, Y0 01.05, Yo
01.09

30 01.05, 30 01.02

Konmpons
Has
paboma.
Tpaxmuuec
Kasi paboma
(npaxkmuuec
Koe
3a0aHue)
Tecm

Koumponvnas paboma

3a MpaBWJILHO BHITIOJIHEHHOE
3aJIaHNE BBICTABJISIETCS
MOJIOKUTENbHAS OlleHKa — 1
Oar.

3a HEIPaBUIIbHO
BBINIOJTHEHHOE NeICTBHE,
3alaHUC BBICTABJIACTCSA

oTpunatensHas ornenka — 0
0aJoB.

Ipaxmuueckoe 3a0anue
Or1ieHKa «OTIIMIHOY:
MPaBUIILHO BBITIOJIHEHBI BCE
3aaHHs B COOTBETCTBUHU C
TpeOOBaHUSMU, MPABUITHHO
BBIIOJTHEHBI
JOIIOJIHUTCIIBbHBIC 3aJaHu,
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CBOEBPEMEHHO IMPEI0CTaBICH
OTYET O BBIMOJTHCHUN
paboTHI.

OneHka «xopomom»:
NPaBUJIBHO BBHITIOJHEHBI BCE
3aJIaHKS B OCHOBHOM 4acTH,
JIOTIOJTHUTEIIHHBIC 3aIaHHsI
BBITIOJTHEHBI HE B TIOJTHOM
o0beMe, MPEOCTABICH OTYET
O BBINOJIHEHUH PabOThI, THOO
B Clly4ae HECBOCBPEMEHHOTO
MIPEIOCTABJICHUS OTUETA HITH
C HaJIMYUEM
HECYIIECTBEHHBIX OMIMOOK B
BBITTOJIHCHUH 33]IaHHUS.
Ouenka
«yIIOBJICTBOPUTEIHHOY:
BBINIOJIHEHBI HE BCe, HO Ooee
50% 3anmanuii paboTHI,
JIOTIOJTHUTEIIbHBIC 3aJaHHS HE
BBITIOJTHCHEI,
HECBOEBPEMEHHO
IPEIOCTABIICH OTYET O
BBITTOJIHCHUH PA0OTHI.
Ouenka
«HEYJIOBIICTBOPUTEIBHO:
BBITIONTHEHO MeHee 50%
paboThI, HE BBHITTOTHEHBI
JIOTIOTHUTEILHBIC 3aJaHUS,
OTYET O BBHIMOJTHEHUU PaOOTHI
HE TIPeI0CTaBIICH.

Oyenka mecmupogaHusi
HPOBOJUTCS [0 HTOTOBOMY
MPOIEHTY PE3yIbTaTUBHOCTH
(MpaBUIJIBHBIX OTBETOB)

90 + 100% - 5 - oTIM4HO

80 + 89% - 4 - xoporio

70 +79% -3 -
YJIOBJIETBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJIETBOPUTEIILHO

Pa3znen 4
Koseoanusa u
BOJIHBI

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13
MP17, MP21

[1P62 ITP63 I1P64 ITP6S,
[1P66, I1P67,
I1P68,1TP61, ITP610

Y0 01.02, Yo 01.03, Yo
01.04, Y0 01.05, Yo
01.09

30 01.05, 30 01.02

Tecm

Oyenxa MecmupoBaHUsL
MPOBOJMTICS 0  MTOrOBOMY
TIPOLIEHTY PE3YIIBTATUBHOCTH
(MpaBITHHBIX OTBETOB)

90+ 100% - 5 - ommM4HO

80+ 89% - 4 - xoportrio

70 = 7% - 3 -
YAOBJIETBOPUTEIIBHO

menee 70%-2 -
HEYJIOBIIETBOPUTEIEHO
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Tema 4.1
MexaHuueckue
KOJIEOAHMS U BOJIHBI
Tema 4.2
DNeKTpOMarHuTHBIE
KOJIEOAHHMS U BOJIHBI

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13
MP17, MP21

[1P62 TIP63 TIP64 TIP6S,
T1P66, TIP67,
T1P68,TTP61, TTP610

Vo0 01.02, Yo 01.03, Yo
01.04, Yo 01.05, Yo
01.09
3001.05,3001.02

Tpaxmumec
Kas paboma

(npaxkmuuec
Koe

3a0aHue)
Jlabopamop

3anamue
Tecm

Jlabopamopmnvie  pabomul,
npakmuieckoe 3a0anue

O11eHKa «OTINYHOY:
MPaBUJILHO BBIMOJHEHBI BCE
3a7aHus B COOTBETCTBUU C
TpeOOBaHUAMU, TPABUIIHHO
BBIIIOJIHEHBI
JIOIMOJHUTEIbHBIE 3a1aHus,
CBOCBPEMEHHO MPEIOCTABICH
OTYET O BBINOJHEHUHU
paboTHL.

Or1eHKa «XOpOIION:
MIPaBWJIBHO BBITIOJTHEHBI BCE
3aJlaHUs B OCHOBHOMH 4acTH,
JIOIIOJTHUTEIbHEIC 3a1aHus
BBIINOJIHEHBI HE B ITOJIHOM
o0beMe, IPe0CTaBICH OTYET
O BBITIOJTHEHUHU PAOOTHI, TMO0
B CJIy4ae HECBOCBPEMEHHOTO
MIPEIOCTABICHUS OTYETA HIIH
C HaJTU4YUEeM
HECYIIECTBEHHBIX OIIHMOOK B
BBITIOJTHCHUH JTA00PATOPHBIX
3aJaHUgX.

OrneHka
«YIOBIETBOPUTEIBLHOY:
BBITIOJIHEHEI HE BCE, HO OoJjiee
50% 3amanuii paboThl,
JIOTIOJTHUTEILHEIE 3a1aHus HE
BBITOJIHEHE,
HECBOCBPEMEHHO
MPEIOCTaBIEH OTYET O
BBITIOJTHEHUH Pa0OTHI.
Onenka
«HEY/IOBJICTBOPUTEIILHO:
BBIIOJIHEHO MeHee 50%
paboThI, HE BHITIOTHEHBI
IOMOJHUTEILHBIE 3a1aHNUs,
OTYET O BBIMOJTHCHUH PAOOTHI
HE TIPeI0CTaBIIECH.

Oyenka mecmuposanus
MIPOBOJIUTCSI TTO UTOTOBOMY
MIPOLIEHTY Pe3yIbTaTUBHOCTH
(MpaBUIILHBIX OTBETOB)

90 +100% - 5 - oTIM4YHO

80 + 89% - 4 - xoporio

70 +79% -3 -
YIIOBIIETBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJIETBOPUTEIBHO
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Tema 4.3
I'eomeTpuueckas
OIITHKA
Tema 4.4 BonHoBas
OIITHKA

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13
MP17, MP21

[1P62 TIP63 TIP64 TIP6S,
T1P66, TIP67, TIPGS,
TIP61, TIP610

V0 01.02, Yo 01.03, Yo
01.04, Yo 01.05, Yo
01.09
3001.05,3001.02

Tpaxkmuuec
Kasi paboma
(npaxkmuuec
Koe
3a0aHue)
Tecm

Ilpakmuueckoe 3a0anue
OlLIeHKa «OTIHIHO:
MIPaBWJIBHO BBITIOJTHEHEI BCE
3a7aHus B COOTBETCTBUU C
TpeOOBaHUSMU, MPABUITHHO
BBITTOJTHEHBI
JIOTIOJIHUTEIbHBIC 3aaHus,
CBOEBPEMEHHO IPEIOCTaBIICH
OTYET O BBINOJHECHUHN
paboTHI.

OneHka «xopomom»:
MPaBUJILHO BBIMOJHEHBI BCE
3aJIaHKS B OCHOBHOM 4acTu,
JIOIIOJTHUTEIbHEIC 3aJaHUs
BBIIIOJIHCHBI HE B TTOJIHOM
o0beMe, IPeI0CTaBIICH OTYET
O BBITIOJIHEHUH PabOTHI, THOO
B CJIy4ae HECBOEBPEMEHHOTO
IPEIOCTABIICHUS OTYECTA WITH
C HAJTUYUueM
HECYIIIECTBEHHBIX OIMOOK B
BBITTOJTHCHHUH 3aJIaHHS.
Ouenka
«YIOBIETBOPUTEIBHOY:
BBINIOJIHEHBI HE BCE, HO OoJee
50% 3amanuii paboThI,
JIOTIOJTHUTEIbHBIC 3aJaHUS HE
BBITIOJTHCHBI,
HECBOCBPEMEHHO
MPEIOCTaBIEH OTYET O
BBITIOJTHEHUH Pa0OTHI.
Ouenka
«HEY/IOBJICTBOPUTEIILHO:
BbITIOJTHEHO MeHee 50%
paboThI, HE BBHITTOIHEHBI
JIOTIOJTHUTEIbHBIC 3aJaHus,
OTYET O BBHIMOJTHEHUU PaOOTHI
HE TIPeI0CTaBJICH.

Oyenka mecmupogaHusi
MIPOBOJIUTCSI IO HTOTOBOMY
MPOIICHTY Pe3yIbTaTUBHOCTH
(MpaBUIIBHBIX OTBETOB)

90 +100% - 5 - oTIIM4HO

80 + 89% - 4 - xoporto

70 +79% -3 -
YJIOBJIETBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJIETBOPUTEIHLHO

10

Pazgean 5
KBanrToBas pusuka.

JIP13, JIP14, JIP23, JIP26
MPS8, MP9, MP10, MP13

Konmpons
Has

Konmponvnasa paboma
3a MpaBWJIbHO BBINIOJHEHHOE
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AcTpopusuka
Tema 5.1 KBantoBast
aToMHas (u3uKa.
Crpoenue aToma

MP17, MP21

[1P62 ITP63 I1P64 I1P6S,
I1P66, TTPG7, ITP68
I1P61, TTPG10

¥001.02, Yo 01.03, Yo
01.04, Yo 01.05, Yo
01.09

30 01.05, 30 01.02

paboma
Tpaxmuuec
Kasi paboma
(npaxkmuuec
Koe
3a0anue)
Tecm

3aJJaHHE BBICTABIISCTCS
MHOJOXKUTEIbHAS OIleHKa — 1
Oa.

3a HEIPaBUJIBHO
BBIIIOJIHEHHOE JIeHCTBHE,
3aJIaHue BBICTaBJISICTCS
oTpuiarenbHas oreHka — 0
0aJIoB.

Ipaxmuuecroe 3a0anue
O1leHKa «OTIUYHOY:
MIPaBWJIBHO BBITIOJTHEHBI BCE
3aJJaHUSA B COOTBETCTBHU C
TpeOOBaHUSMU, MPABUITHHO
BBIIOJIHEHBI
JIOIIOJTHUTEIbHBIC 3aaHus,
CBOEBPEMEHHO IPEIOCTaBIICH
OTYET O BBINOJHEHUH
paboTHI.

OI1eHKa «XOpOIIO»:
IIPABHIILHO BBIITOJIHEHBI BCE
3aJJaHUs B OCHOBHOMH 4acTy,
JIOIIOJTHUTEIbHEIC 3a1aHus
BBIINOJIHEHBI HE B ITOJIHOM
o0beMe, IPe0CTaBIICH OTYET
O BBITIOJTHEHUU PaOOTHI, TMOO
B CITy4ae HECBOEBPEMEHHOTO
MPEIOCTaBIEHUS OTYETA WU
C HaJTU4YUEeM
HECYIIECTBEHHBIX OIIHMOOK B
BBINOJHEHUH 3a/IaHHS.
Onenka
«YIOBIIETBOPUTEIIBHOY:
BEITIOJTHEHBI HE BCE, HO OoJiee
50% 3amanuii paboTHI,
JIOTIOJTHUTEIbHEIC 3aIaHUS HE
BBINOJIHEHBI,
HECBOEBPEMEHHO
MPEIOCTABIICH OTYET O
BBITIOTHEHUH PaOOTHI.
Onenka
«HEYIOBIETBOPUTEILHO:
BBITOJTHEHO MeHee 50%
paboThI, HE BBITTOTHEHBI
JIOTTOJTHUTEILHBIE 3a1aHus,
OTYET O BBHIMOTHEHUU PAOOTHI
HE TIPeI0CTaBJICH.

Oyenka mecmuposanus
MIPOBOJIUTCSI 10 UTOTOBOMY
MPOLIEHTY Pe3yIbTaTUBHOCTHU
(IpaBUJIBLHBIX OTBETOB)
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90 + 100% - 5 - oTan4HO
80 + 89% - 4 - xoporio
70 +79% - 3 -
yIIOBJICTBOPUTEIHHO
menee 70% - 2 —
HEYJIOBJICTBOPUTEIHLHO

5.2 IIpome:kyTOoUHAs aTTeCcTALUS

[IpomexyTouHas arTecTanusi 00y4aroIIUXCsl OCYUIECTBIIAETCS 10 3aBEPUICHUHN U3Y4YEHUs Y4eOHOTO
npeameta «Pu3nKa» 1 MO3BOJISIET ONPEACIIUTh KAUECTBO U YPOBEHb €€ OCBOCHHUS.
dopma NpoMeKYTOUHON aTTecTaluu 1o npeamMery «Pusuka» — audQepeHnpoBaHHbIi 3a4eT

PesyabTaThl 00yueHus

OueHo4YHbIE CpeCcTBA
JJIs1 IPOMEKYTOYHOM aTTeCTAIUN

JIP 13, JIP 14 JIP 23 JIP 26
MPS8, MP9, MP10, MP13, MP17, MP21

I1P61 cdhopMHUpOBaHHOCTH MPENCTABICHHH O POJK U
MecTe (pU3MKKM B COBPEMEHHOM HaydHOU KapTHHE MHUDA;
MOHMMaHWe (PU3MYECKOW CYIIHOCTH HAOIIOIaeMBIX BO
BcenenHoli siBneHH; TOHMMaHHE pOJKM (QH3UKH B
¢dbopMupoBaHUM  Kpyrozopa H©  (YHKIHOHAILHON
IPaMOTHOCTH 4YE€JOBEKa ISl PELICHHUS HPAaKTHYECKHX
3ajay;

[IP62 chopMHPOBAaHHOCTE YMEHHH PaclO3HABATh
¢usnueckue sBIeHUs (MPOUECcChl) U OOBACHITH UX Ha
OCHOBE  H3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIDKEHIE,
CBOOOJIHOE MaJICHUE Tell, JBUKEHHE MO OKPYXHOCTH,
WHEepLMs, B3auMOJEHCTBHE  Tell, KoyiebaTenpHOoe
JBIDKEHHE, PE30HAHC, BOJHOBOE ABMXKEHME; Tu(dy3ns,
OpOYHOBCKOE JIBIKCHHE, CTPOCHHE IKHJKOCTEH U
TBEPIBIX TN, U3MEHEHHE 00beMa Tell PU HarpeBaHUU
(oxnmaskaeHuM), TEIJIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJICHCAIUs, IJIABJICHNUE, KPUCTATU3aIMs, KHUIICHHUE,
BJIAXHOCTh BO3/lyXd, CBSI3b CpEIHEH KHHETHYECKOU
SHEPTUH TEIUIOBOTO IBIKEHHS MOJEKYN C adCOIOTHON
TEMIIEPAaTypOi, MOBBIIIEHWE AABIEHUS Ta3a IpPH €ro

HarpeBaHUU B 3aKPbBITOM COCYZAE, CBSA3b MEXIY
rapaMeTpaMM COCTOSHUSL Tas3a B H30IPOLECCax;
JJIeKTpU3alusl  Tel,  B3aUMOJCHCTBUE  3apsOB,

HarpeBaHUe MPOBOJHMKA C TOKOM, B3aMMOJICHUCTBUE
MarHuTOB, OJJICKTPOMATHUTHAs WHIYKIIHS, JEUCTBUE
MarHMWTHOTO TIONSi HA TPOBOJHUK C TOKOM |
JBWOKYIIMKUCS 3apsifl, SJIEKTPOMAarHUTHBIC KOJeOaHus U
BOJIHBI, TPSMOJIMHEHHOE paclpoCTpaHEHHUE CBETa,
OTpakeHHe, MPEIOMIICHHE, nHTephEepeHIHS,
TUuGpakius U TOJsApH3alMs CBETa, JUCIEPCHUS CBETa;
¢dotosnexktpuueckuii  3P(eKT, CBETOBOE JaBJICHUE,
BO3HUKHOBEHHE JTMHEHUYATOTO CIEKTpa aTOMa BOJIOPO/Ia,
€CTECTBEHHAs M HCKYCCTBEHHAsI PaINOAKTHBHOCTH;

[IP63 BrajgeHWe OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHMSI, HCIIOJb3YeMbIMU B (DU3UKE: BIaJCHUE
OCHOBOTIOJIATAIOIIUMU ~ (PU3UYECKUMHU TOHATHSIMH |
BEIMYHMHAMU, XapaKTEPHU3YIOITHMH (hu3ugeckue

Tect
1. Onpenenure HaIpaBJICHUE BEKTOpa
YCKOPEHHMS, €CIM KypbepcKas MallhHa
Tporaercsi C MecTa W JBWXKETCS C

BO3PACTAIOIIEH CKOPOCTHIO MPSMOIUHEINHO:
a) YCKOpEHHUE paBHO HYIIIO,
0) MPOTHUB HAIIPaBJICHUS ABUKEHUS aBTOMOOMIIS,
B) YCKOpPEHHE HE UMEET HaIlpaBJICHUS,
T') 110 HAIIPaBJICHUIO JIBIXKEHUSI aBTOMOOWII,

2. Ompenenute 3HAYEHUE CHJIBI TSAKECTH,
JIEHCTBYIOLEH Ha YIIAKOBKY c
JIOKYMEHTaMH, ecJii e€ macca 8KT.

a)0,8H; ©) 8H; B) 1,25H; r) 80H.

3. 3axkoHYMTE NpeASIOKEHHE.
['a3, B OTIIMYUH OT KUAKOCTH, JIETKO CYKUMAETCS
3TO 0OBACHAETCS TEM, YTO YACTHULIBI r'a3a. ..
a) OYCHb MaJIbl;
0) OueHb JIeTKUE;
B) XaOTHUYHO JIBUXKYTCS;
I') IOYTH HE B3aUMOJAEUCTBYIOT.
4. Tlpopomxure onpexnenenue. [Ipouentnoe
CoJiepXKaHKe BJIaru B BO3/[yXe OMEIICHHUS -
3TO . . .
a) MJIOTHOCTb;
0) abcoroTHas BIAXXKHOCTh
B) OTHOCHUTEJbHASI BIA)KHOCTh
r) KILJ.
5. Kak n3meHuTCst BHyTpeHHsIsI SHeprus rasa,
otaagmiero 40 J>k TEMI0TH TOMEIISHHIO,
ecIIi HaJl HUM coBeplieHa padora 60 [Ix?

a) yBeaumuntcs Ha 20 Jx;
0) ymenbmutcs Ha 20 [Ix;
B) yBeanuurces Ha 100 [Ix;

r) ymesnbmutcs Ha 100 Jx;
1) HE U3MEHHUTCS
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nporecchl (CBSI3aHHBIMH C MEXaHUYECKUM JIBUYKEHHUEM,
B3aMMOJCHCTBUEM TEJI, MEXaHUIECKUMH KOJeOaHUIMU
W BOJIHAMHU; aTOMHO-MOJIEKYJISIPHBIM  CTPOCHHEM
BELIECTBA, TEIJIOBBIMHU IPOIECCAMU; JIEKTPUUECKUM U
MarHUTHBIM ~ TIOJSIMH,  JJEKTPUYECKHM  TOKOM,
JNIEKTPOMATHUTHBIMHE ~ KOJEOAaHUSMH W BOJIHAMU;
ONTHYECKUMH SBJICHUSMH;, KBAHTOBBIMHU SIBICHHUSIMU,
CTpOEHHEM aToMa u ATOMHOTO sanpa,
PaAMOaKTUBHOCTHIO); BIIAJEHHE OCHOBOMOJIATAIOIIIMHA
aCTPOHOMHYECKMMHU  TOHATUAMH,  IO3BOJSIOLUIUMHU
XapaKTepu30BaTh  IPOLECCHl,  IMPOUCXOASAINE  Ha
3Be37aX, B 3BE3AHBIX CHCTEMaX, B MEKIaJlaKTHIEeCKOM
cpene; OBW)KEHHE HEOECHBIX Tell, SBOIIONUIO0 3BE3N H
Bcenennoii;

[IP64 BiameHWe 3aKOHOMEPHOCTSMH, 3aKOHAMH |
TeopussMu (3akoH BcemupHOoro Tsarotenms, I, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOU
SHEpPruM, 3aKOH COXPAaHEHUS HMITYJIbCa, MPUHLUI
CYTIEPIO3UIIMU  CWJI, TPHHIOWIN  PaBHOIMPABHOCTH
WHEpLUUAIbHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHUS BEIeCTBa, ra30BbHIE
3aKOHBI, TIEPBBIM 3aKOH TEPMOIMHAMHKH, 3aKOH
COXpaHEHHUsl DIEKTPHUYECKOTo 3apsiaa, 3akoH KyroHa,
3akoH Oma s ydacTka menu, 3akoH Oma JIJisl TTOJIHOM
3NEKTPUUECKON 1enu, 3akoH Jlkoyns - JleHua, 3akoH
JNIEKTPOMATHUTHON WHAYKIHMW, 3aKOH COXPaHEHHUS
SHEpPruM, 3aKOH MPSIMOJIMHEWHOTO paclpoCTpPaHEHU]
CBeTa, 3aKOH OTPaKEHUS CBETAa, 3aKOH IMPEIOMIICHUS
CBETa; 3aKOH COXPAHEHHS JHEPTUH, 3aKOH COXPaHEHHS
HMMITyJIbCa, 3aKOH COXpPaHEHHs 3JEKTPUUECKOro 3apsna,
3aKOH COXpaHEHHUs] MacCOBOT0 YMCia, MocTynaaTsl bopa,
3aKOH  paJIMOaKTUBHOTO  pacmaja);  yBEpeHHOE
WCTIONB30BAaHNE 3aKOHOB UM 3aKOHOMEPHOCTEH Tpu
aHanm3e (PU3NIECKUX SIBJICHUI U MPOLIECCOB;

[IP6G5 ymeHHe yYHUTHIBATH TpAHUIBI MPUMEHEHUS
M3YYEHHBIX (PU3MUEcCKHX Mojejeil: MaTepualibHas
TOYKa, HMHEpIHabHAs CHUCTeMa OTCYETa, MWIeabHBIN
ra3; MOJIEJIU CTPOEHHUS Ta30B, JKUIKOCTEH M TBEPIbIX
TeJ, TOUYEHHBIN AIEKTPUIECKUN 3apsi, saepHas MOJENb
aToMa, HYKIOHHas MOJeJIb AaTOMHOIO sapa IIpH
peteHrn PU3NUECKUX 3a/1a4;

[1PG6, BrajgeHWEe OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS, HCIOIb3yeMbIMH B (HU3UKE: MPOBOAMTH
npsMble W KOCBEHHBIE H3MEPEHUs]  (HUIMUECKUX
BEJIMYHH, BBIOUpast ONTUMAIILHBINA CIIOCO0 M3MEPEHUs U
HCIIOJIB3Ysl U3BECTHBIE METOJIBI OIIEHKH IOTPEIIHOCTEN
W3MEpEeHHA, TPOBOJIUTH HCCIEIOBAHUE 3aBHCHMOCTEH
(pM3UYEeCKUX BENWYMH C WCIIOJIb30BAHUEM TPSIMBIX
U3MEpPEHUH, OOBICHATH TIONyYEHHbIE Ppe3yJbTaTHI,
UCTIONB3Ys (PU3NYECKUE TEOPUH, 3aKOHbI M MOHATHSA, U
JieNaTh BBIBOABI; COOMIOATh MpaBmia Oe30macHOro
TpyJa IIpH MPOBEJEHUM UCCIEAOBaHUH B paMKax
y4eOHOro dKCIepUMEHTa U y4eOHO-HCCIIe10BaTeNbCKOM
NeSITETBHOCTA  C  HCHOJNB30BaHMEM  IU(POBBIX
W3MEPUTENBHBIX ~ YCTPOWCTB HW  J1aOOpaTOPHOTO
000pYAOBaHHS; CPOPMHUPOBAHHOCTH MPEICTABICHUN O
METOJIaX TOJNYYEeHHS HAyYHBIX ACTPOHOMHYECKHX
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3HAHUI;

ITP67, chopMUpOBAaHHOCTh YMEHHS PEIIATh PACUCTHHIC
3aJaud C SBHO 33JaHHOM (HU3MYECKOH MOJENbIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI W MPUHIMIBL, Ha
OCHOBE  aHajiW3a  YCIOBHA  3aJauyd  BbIOMpPAThH
(u3MUECcKyr0 MOJEIb, BBLACTATH (PU3NUYECKUE BETUUYNHbBI
u  QopMynbl, HEOOXOAMMBIC JJsI €€  pelleHHS,
NPOBOJUTH  pacyeThl W OLEHHBATh  PEaTbHOCTh
MOJYYEHHOIO0  3HA4YEHUs] (PU3MUYCCKONH  BEJIIMYMHBI;
pemaTh KauyecTBEHHBIE 3a/lau, BHICTpanBas JOIMYECKU
HETNPOTUBOPEUUBYIO LIENOYKY PacCy>KACHUH C OMopon
Ha U3y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hruzndeckue
SIBIICHHUS;

[1P68,  cdopMuUpOBaHHOCTH  yYMEHHUS  IPUMEHSTE
NOJy4YEeHHBIE  3HAHUS Ui OOBSACHEHUS  YCIIOBUY
NpOTeKaHusl (U3MYECKUX SIBJICHUH B NPUPONE U IS
HNPUHATUS TPAKTUYECKUX PELICHU B I10BCEIHEBHON
XKHU3HH IJ1s1 oOecriedeHusi 6e30MacHOCTH TpU 0OpalleHn]
c OBITOBBIMH  TIpUOOpaMu U TeXHUYECKHMY
yCTpONCTBaMH, COXpaHEHHUS 3I0pPOBbS M COOIIOJCHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKpYIKarolei cpene
MOHUMaHHE HEOOXOOUMOCTH MPHUMEHEHUS IOCTHKECHUM
¢u3MKM M TEXHOJNOTHMH I palMOHAIBHOI(
MPUPOAOTIONH30BAHMSE
[IP610 oBnageHne yMeHUsSMH pPabOTaTh B TPYIIE (
BBIMOJIHCHUEM  DPA3IUYHBIX  COLMAJBbHBIX  pOJIeH
TUTaHUPOBATH paboty TPYIIIHL, palHMOHAIBHQ
pacmpenensith ~ ACATENbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OLCHMBATh BKJIAJ KaKAOTO W3
YYaCTHUKOB TPYNIBl B pEIICHHE PaccMaTpPHBAaEMOW
Mpo0OJIEMBI;

Yo 01.02 ananusupoBath 3amady W/und npoOieMy u
BBIJICKIIATE €€ COCTaBHbIE YaCTH

VYo 01.03 onpenensTs 3Tanbl pelieHrs 3a1aqu

Yo 01.04 BesBasATE W O(QQEKTUBHO  HCKATh
nHPOPMALIMIO, HEOOXOIUMYIO MJsl pEIleHHs 3aJaud
W/WIH IPOOJIEMBI

30 01.02 ocHOBHBIE HCTOYHUKH MH(OOPMAIIMU H PECypCh

U pCHICHHUA 3adav U HpO6J’I6M B HpO(i)eCCI/IOHaJ'ILHOM )%
/mmm COMaJIbHOM KOHTCKCTEC

JIP 13, JIP 14 JIP 23 JIP 26
MPS, MP9, MP10, MP13,MP17, MP21

[1P61 cdhopmMUpOBaHHOCTH NPEACTABICHUH O PO U
MecTe (pU3MKKM B COBPEMEHHOI Hay4YHOW KapTHHE MHUDA;
MOHMMaHuEe (DU3MUYECKON CYIIHOCTH HAOJIOJaeMbIX BO
BcenenHoli siBieHM; TOHMMaHHE pOJM (QHU3UKH B
¢dbopMupoBaHUM  Kpyrozopa ©  (YHKIHOHAIBHOH
TPaMOTHOCTH 4YeJIOBEKa I PEIIECHHUS MPAKTUIECKUX
3ajay;

[IP62 chopmHupOBaHHOCTE yMEHHH PacIO3HABATh
¢u3nyeckue sABICHUS (TpoIecchl) U OOBACHATh MX Ha
OCHOBE W3YYEHHBIX 3aKOHOB: DPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHE,

CBO60,I[HOG naaeHuc TCJ, ABUKCHUC IO OKPYXKXHOCTH,

IIpakTHyeckoe 3a1aHue

YenoBek M TeJeKKa C JOKYMEHTaMHU
JABUXYTCA B OJHOM HaIrpaBJICHHUH.
Omnpenenure UX OTHOCUTEIbHYIO CKOPOCTb,
€CJIH CKOPOCTH YeJIOBeKa | KM/4, a TEJIeKKHU
4 xm/4. Pemute 3Ty 3a7a4yy U IIpU yCIOBUH,
4TO OHHU ABHIXKXYTCA B IMPOTHUBOIIOJIOXKHBIX
HaIpaBJICHUAX.

[Touemy Ha PYKOSITKH O(HCHBIX
MIPHUCIIOCOOTICHNH HAHOCAT ~CIIEIUAITBHYIO
HaKaTKy (pudnenmue) IUTAaCTUKOBBIE
HacaIKu?

Pabouwii, Gerymmii o rneyaTHOMYy IIEXy CO
CKOpPOCTBIO 7 M/C, JIOTOHSET TEIIEKKY C
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WHEpLUs, B3aUMOJICHCTBHE  TeJ, KoOJeOaTelnbHOE
IBIKCHHE, PE30HAHC, BOJIHOBOE ABMKeHUE; nuddysus,
OpOYHOBCKOE JIBH)KCHHE, CTPOCHUC  IKUAKOCTEH W
TBEPABIX TEJ, U3MEHECHHE 00bheMa TN MPU HarpeBaHUU
(oxnakmeHun), TEIUIOBOE paBHOBECHE, HCIIapeHHE,
KOHJICHCAITUs, TUIABJICHHUE, KPHUCTAJUIM3AIUs, KHUIICHHE,
BJIQXXHOCTh BO3/IyXa, CBSI3b CpEIHEH KUHETUYECKOM
SHEPrUM TEIUIOBOTO JIBWKCHUS MOJICKYJ C a0COITFOTHON
TEMIIEpaTypOi, TMOBBIIIICHNE HABIEHUS Ta3a IPH €ro
HarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
mapaMeTpaMu COCTOSHUSL Ta3a B H3OIPOIECCax;
DNEKTPHU3aIlAsI  Tel,  B3aUMOJCWCTBHE  3apsi/iOB,
HarpeBaHWEe ITIPOBOAHMKA C TOKOM, B3aHMOICHCTBHE
MarHuTOB, JJICKTPOMArHWTHAs WHIYKIIMS, JCUCTBUC
MarHuTHOTO TIOJSI Ha TMPOBOAHHK C TOKOM |
JMBYDKYIIMNACS 3apsifl, SINEKTPOMarHUTHBIE KoleOaHus U
BOJHBI, TIPSIMOJIMHEHHOE pPACHpPOCTPAaHCHHE CBETA,
OTpa)KCHHUE, MIpeJIOMJICHHE, uHTepdepeHIIHS,
Tupakus W TONSPHU3AIMS CBETa, IUCIEPCHUS CBETa;
¢dotosnektpuueckuii  3QdekT, CBETOBOE JaBJICHUE,
BO3HHKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa BOJOPO/a,
€CTECTBEHHAsI M HCKYCCTBEHHAS PaINOAKTHBHOCTH;
[IP63 BrmajgeHWe OCHOBHBIMA METOJAMH HAYYHOTO
MMO3HAHMsI, HCIIOJIb3YEMbIMA B  (DU3UKE: BIIAJCHUC
OCHOBOTIONIATAIOIAMH ~ (PU3UYECKAMU TOHATHSIMH |
BEJIMYMHAMU, XapaKTePU3yIOIUMHU ¢uznyeckue
MPOILIECChl (CBA3aHHBIMH C MEXaHUYECKUM JBHKCHUEM,
B3aUMOJEHCTBHEM Tell, MEXaHUYECKUMHU KOJCOaHHMSIMHU
W BOIIHAMHU; AaTOMHO-MOJEKYISIPHBIM  CTPOCHUEM
BEIIIECTBA, TEIUIOBBIMH IPOILIECCAMM; DIICKTPUUECKUM
MAarHUTHBIM MTOJISIMH, ANEKTPUICCKUM TOKOM,
JJNIEKTPOMATHUTHBIMH ~ KOJEOAaHUSIMH W BOJIHAMU;
ONTUYCCKUMU SIBIICHHSIMU; KBAHTOBBEIMU SIBIICHHSMHU,
CTpOSHUEM aToma u aTOMHOTO spa,
PaIuOaKTUBHOCTHIO); BJIAJCHHE OCHOBOIIOIATAIOIIUMU
ACTPOHOMUYECKHMU  TOHSATHAMH,  ITO3BOJISIOIUMHU
XapaKTepHU30BaTh  MPOIECCH, TMPOUCXOASIIINE  Ha
3Be3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEKIaIaKTHYSCKOU
cpene; NBM)KEHHE HEOECHBIX Tell, SBOIIOIUI0 3BE3]l H
Bcenennoii;

[IP64 BmameHue 3aKOHOMEPHOCTSMH, 3aKOHAMU U
TeopussMu (3akoH BcemupHoro Tsarotenms, I, II m III
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHWYeCKOH
SHEPruM, 3aKOH COXPAaHEHHUS WMITyJbCa, IPHHIIMI
CYNEPIO3UIIMU  CHJI, TPHHIUI  PaBHOIPABHOCTH
WHEPLUUAIBHBIX ~ CHCTEM  OTCU€Ta;  MOJIEKYJIAPHO-
KHHETHYECKYI0O TEOPHIO CTPOCHUS BEIECTBA, Ta30BHIE
3aKOHBI, TIEPBbI 3aKOH TEPMOIMHAMMKH, 3aKOH
COXPaHEHUs DJEKTPHUYECKOro 3apsiaa, 3akoH KyroHa,
3akoH Oma ams yyacTka menw, 3akoH Oma Ijsl OJIHOM
3JIEKTpUUECKOi 1enu, 3akoH Jlxoyns - JleHna, 3akoH
AJIEKTPOMATHUTHON HHAYKIMW, 3aKOH COXPaHEHUS
SHEPruM, 3aKOH MPSAMOJMHEWHOTO pPaclpOCTPaHEHUS
CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXpaHCHHS dHEPIHH, 3aKOH COXPaHCHHS
HMMITYJIbCa, 3aKOH COXpPaHEHUsI 3JIEKTPHUECKOTO 3apsia,
3aKOH COXPAaHEHMsI MacCOBOTO YHCIIA, TIOCTYJIATH bopa,

rpy3aMu, JBHXKYIIYIOCS CO CKOpPOCTBIO 2
M/c, u BckakuBaer Ha Hee. C Kakoi
CKOPOCTBIO POJOKAET JIBUTAThCA
TEJIEKKA, €CJIM MACChl TEJIEKKU U YEJIOBEKa
cooTBeTCTBEHHO paBHbl 30 kr u 70 Kr.

B 3akpeiToM KOTJIE JaBieHUE BO3Ayxa
u3Mmensiercss ot P 10 Py; 00beM mpu sToM
yMeHbliaercss oTr Vi g0 Vy JUTpOB.
Havanpnas temmeparypa mpomecca Tj.
Onpenenutpy TeMmIeparypy Bo3iayxa 1, B
KenbBuHax mocie cxarus.

3aueM Ha  TOYHBIX  H3MEPHUTENIbHBIX
MHCTPYMEHTAX YKa3bIBaeTCsl TemIiepaTrypa
(06wranHO 20 °C)?

I[Ipn coeauHeHuu pAeranel  masHUEM
MOBEPXHOCTU TMPEIBAPUTEIHHO 3aUUINAIOT
OT 3arpsA3HEHUI U OKCUIOB, HHAYE KUIKUI
Ipunou He npucraeT K HUM. Kak 370
MO>XHO OOBSICHUTH Ha OCHOBE 3HAHUU O
CHJIaX MOJICKYJSIPHOTO B3aUMOIEHCTBUS?
Kakue nmnpeanonoxenus (BbIBOABI) O
BHYTPEHHEM CTPOCHHH BEIIECTBA MOXKHO
cienarb, HaOMIOAAs CIEAYIOIINE SIBICHHS:
a) Maclo, 3aKJIIOYEHHOE B IPOYHBII
CTAIBPHOM UWIMHAP ¥  TOABEPTHYTOE
CUWJIBHOMY C)KaTHIO, IPOCAYMBAETCA CKBO3b
CTEHKH IUIUHAPA; 0) €CIN B COCY/l HAIUTH
W TepeMeniatb JBe Kakue - JH00
CMEIINBAIOIINECS  KUAKOCTH (BOAY W
CIUpPT), TO OO0BEM TMONYy4YEHHOW CMecu
OKa3bIBACTCSI HECKOJBKO MEHBIIE CYMMBI
00BEMOB B3STHIX KHIKOCTEH.
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3aKOH  paJMOaKTUBHOIO  pacmaga);  yBEpEeHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEpPHOCTEH Ipu
aHanu3e (PU3NYECKUX SBJICHUI U MPOLIECCOB;

[IP65 ymeHHe y4yUTHIBaTH TpaHHULBI [TPUMEHEHUS
W3yYCHHBIX (U3MYECKUX MOJENEH: MaTepHuajbHas
TOYKa, MHEPLMANbHAs CHCTEMa OTCUeTa, WACaIbHBINA
ra3; MOJENI CTPOEHHUS Ta3oB, KUAKOCTEH M TBEPJIBIX
T€J, TOUEUHBII 3IEKTPUIECKU 3apsy, aaepHas MOJIENb
aToMa, HYKJIOHHas MOJEJb AaTOMHOIO spa IpHu
peueHnn GU3NUECKUX 3a/1a4;

[1P66, BnageHWe OCHOBHBIMH METOJAMH HayYHOTO
MO3HAHUS, MCIOAb3YEMBIMH B (HU3UKE: MPOBOAMUTH
OpsAMble W KOCBEHHBIE H3MEpEHUs  (U3MUECKUX
BEJIMYHH, BEIOMpasi ONTUMAIBHBINA CIIOCO0 M3MEPEHUs U
WCTIONb3YSI U3BECTHBIE METOABI OLIEHKU IOTPELIHOCTEN
U3MEPEHUI, MPOBOJUTH HCCIECIOBAHUE 3aBHCHUMOCTEH
(U3NUECKUX BEIMYUH C HCIOJB30BAHUEM MPSIMBIX
WU3MEpEHUH, OOBICHATh TIONYyYEHHBIC Pe3yJbTaThI,
UCTIONB3Ys (PU3NYECKUE TEOPUH, 3aKOHbI M HOHATHSA, U
JenaTh BBIBOJBL, COOJIOAATH IpaBuiIa 0O€30MacHOro
TpyJa TIpH TMpPOBEJEHUM UCCIEIOBaHUNH B paMmKax
y4e0HOTO AKCIIEPUMEHTa U YIeOHO-UCCIIeI0BATEIHCKOM
NESTENbHOCTH  C  HCHOJNB30BAaHMEM  IU(POBBIX
WU3MEPUTENBHBIX ~ YCTPOHCTB U JabopaTopHOro
obopynoBaHus; cHOPMHUPOBAHHOCTH MPEICTABICHUH O
METOAaxX TIIOJNyYeHHS HAYYHBIX AacTPOHOMHYECKHX
3HAHWM;

I1P67, cpopMupoBaHHOCTE YMEHHUSI peliaTh pacyeTHbIC
3aJaud C SBHO 33JaHHOM (PU3MYECKOH MOJENBIO,
WCTIONB3ysl (U3NYECKUE 3aKOHBI W TPUHIMILL, Ha
OCHOBE  aHalM3a  YCIIOBHA  3aJaydl  BBIOMpATh
(U3NUECKYI0 MOJIEIIb, BBIACATH (PU3NUECKUE BETUUINHBI
u  QopMmysbl, HEOOXOAMMBIE MJsI €€  PpeIIeHHs,
MPOBOAUTH  pacyeTsl M  OLEHUBaThb PEATbHOCTh
MOJMYYEHHOTO  3HA4YeHUS  (U3MUECKOH  BEIMYHHBI;
pemaTh KauyecTBEHHbIE 3a]1au, BBICTpauBasl JOIMUYECKU
HENPOTHUBOPEUMBYIO IIETIOYKY PACCYXJCHUN C OMOpoi
Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (pH3nvecKue
SIBIICHHUS;

[1P68,  cpopMHUpOBaHHOCTH  YMEHHS  IPHUMEHSTE
MONy4YeHHBIE  3HAHUS  JUI1  OOBSACHEHUS  YCIIOBHUM
NpOTeKaHUs! (U3NYECKUX SIBJICHUH B NPUPONE U IS
OPUHATHA MPAaKTUYECKUX pPEMICHHH B MOBCEIHEBHOM
XKHU3HH 7151 o0ecriedeHusi 6e30MacHOCTH TPU 00paleHn]
c OBITOBBIMH ~ TIpUOOpaMHd W TEXHUYECKUMY
YCTPOMCTBaMH, COXPAHEHHUS! 3II0POBbS M COOIIOJCHUS
HOPM DKOJIOTHUYECKOTO MTOBEICHHUS B OKPY)KAIOIIEH cpefie
MMOHMMaHWe HEOOXOJUMOCTH TPHUMEHEHHS IOCTHKEHUH
¢u3MKM M TEXHOJNOTMH A palHMOHaJIBHOI(
MIPUPOIOTIOIb30BAHHUS;
I[IP6G10 oBnazeHWe yMEHUSMH pPabOTaTh B TPYIIE (
BBIMOJIHEHUEM  Pa3IUYHBIX  COLHMAJbHBIX  poJIed
IUIaHUPOBATH paboty TPYIIIHL, palMoHAIBHQ
pacmpenensaTe  NEATENbHOCTh B HECTaHJAPTHBIX
CUTyaLUsiX, aJleKBaTHO OLCHMBAaTh BKJIAJ KaXKAOTO W3
YYaCTHHUKOB TpYNNbl B pEIIEHHE paccMaTpUBacMO¥

poOJIEMBI;
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Yo 01.02 ananu3upoBaTh 3agady W/WId HpoOIeMy U
BBIJICNIATE €€ COCTABHBIEC YaCTH

VYo 01.03 onpenensTs 3Tansl perieHys 3a1aqu

Yo 01.04 BeusBIITh W O(QPEKTHBHO  HCKATh
nH(pOpMAIUIO, HEOOXOAWMYIO MJISl DEIIeHHs 3aJadu
W/WIK TIPOOIIEMBI

VYo 01.05 cocTaBnsTh M1aH AEHCTBUA

30 01.02 ocHOBHbIE HCTOYHHKH WHPOpPMAIUH U
pecypcel  Aas  pelleHus 3ajad M [mpobieM B
npo¢eCcCHOHANBEHOM U /WA COUATbHOM KOHTEKCTE

30 01.05 cTpykTypy nmnana Ui pemeHus 3a1a4d

Kpurepun ouenku 1upepeHupoBaHHOIO 3a49€eTa

- «OTINYHO» - TEOPETHUYECKOE COEpKAHUE Kypca OCBOEHO IOJHOCTbIO, 0e3 MpoOesnos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POTrPaMMO yueOHbIe 3a/laHHsl BBHITIOJIHEHBI, KaYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopouo» - TEOPETHUYECKOE COJEpkKAHME Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOpbIE YMEHHUs CPOPMHUPOBAHBI HEIOCTATOYHO, BCE IPENYCMOTPEHHBIE INPOrpaMMOM YyueOHbIe
3aJJaHMs BBINOJIHEHBI, HEKOTOPBIE BUJIbI 3aJaHUH BBIIIOJHEHBI C OIIMOKaMHU.

- «Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJEPKaHME Kypca OCBOCHO YaCTHMYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJMMble YMEHHUS pPabOThl € OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOI 0OydeHUs
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHINOJIHEHHBIX 33JJaHUN COJepKAT OLIHOKH.

- «HeynoBieTBOpUTENTBLHO» - TEOPETUIECKOE COJIEPKAHUE Kypca HE OCBOCHO, HEOOXOIUMBbIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YU€OHbBIE 3a/1aHUS COAEPKAT IPyOble OIIMOKH.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT YU, BKJIIOYASA AKTUBHBIE U UHTEPAKTUBHBIE

METO/bl OBYUEHUSA

No | HazBanue Lenb [Inanupyemblii Onucanue nopsijaka

n/ | oOpa3oBaTeibHOM HCIIOJIb30BAaHUS pe3ynbTar UCI0JIb30BaHus (AJITOPUTM

0 | TEXHOJOTHH (C 00pa3oBaTEeNFHON | UCTIOB30BaHUS MPUMEHEHHS) TEXHOJIOTUU
yKa3zaHHeM aBTopa) / TEXHOJIOTMH o0Opa3oBaTenbHON B [IPaKTUYECKON
AKTUBHBIC U TEXHOJIOTUU npoeCCHOHATBLHON
UHTEPAKTHUBHBIC METOIbI JeATeIbHOCTH
0o0y4eHUs

1 | TexHonorus Pa3Butne ymenus | -.AxTuBU3aLUA Cranus BpI30Ba Ha 3TaIe
KPUTUYECKOTO MOJIBEPraTh YMCTBEHHOU aKTyaTH3allHu:

MBIIJICHHS Yepe3 YTEHHE | COMHEHHIO JeSITeTTbHOCTH; MIPEOCTABIISIO

U IHCHMO JOCTOBEPHOCTh U | - YMCHHE BO3MOYKHOCTh

(K. TTnaxe) aBTOPUTETHOCTh aHAJM3UPOBATb, copMyIupoBaTh TEMY,

https://urait.ru/viewer/pe | uapopmarumu, apryMeHTHPOBATh, 11eJ1b, COCTABHTD ILJIaH

dagogicheskie- MPOBEPSTH JIOTUKY | peIICKCHPOBATb. 3aHATHS.

tehnologii-v-3-ch-chast- | moxasarenscTs, Cranus OCMBICIIEHUS

1-obrazovatelnye- JIeJIaTh BBIBOIBI, MOJIyYCHHUE HOBOM

tehnologii- MPUHUMATD MH(OPMALIUN; COOTHECCHHE

471108#page/162 pelICHHUS. ee ¢ COOCTBEHHBIMUA
3HAHUSIMH U YMEHUSIMH.
Cramus pednexcuu Ha
3aKIIIOYUTEIIBHOM JTAalle:
[IEJIOCTHOE OCMBICTICHHE U
0000111eHIE TOTYYEHHOMN
nH(pOpMalLMK HAa OCHOBE
oOMeHa MHEHUSMU MEXIY
00yJaroIIMMUCS IPYT C
JAPYTOM U MpernoaaBaTesieM
(HdenmoBas urpa
«AOcomoTHas
TeMIeparypa.
AOCONIOTHBIN HYJIBY,
MperoiaBaTeNlb B HaYale u
10 XOZY U3JI0KEHUS
yueOHOro Marepuaia
co3/1aeT MpoOJIeMHBIE
CUTYyallliu ¥ BOBJIEKAET
CTY/IEHTOB, 00bETUHEHHBIX
10 KOMaH/IaM B WX aHAJIN3.
OOGcy»K1aroT CyIeCTBOBaHUE
NpeIeIbHO HU3KUX U
BBICOKUX TE€MIepaTyp)

2 | UadopmanmonHo- Obecrnieuenue CormpoBoxieHne [TokaspiBaro Mpe3eHTALNIO
KOMMYHHKAI[HOHHAS MHGOPMAIIMOHHOTO | MATEpUAJIOB YpoKa | ¢ nHbopManuei mo
TEXHOJIOTHS oOMeHa npu (BHIICOPOITHKH, M3Yy4aeMbIM SIBIICHUSM,
(A.B. [Ilemypoga) MOJITOTOBKE U CXEMBI, TaOJIHLIBI, CTY/I€HTBI CMOTPSAT

BBITTOJTHEHUH KapTOYKH) BUJICOPOJIUKH C BOITPOCOM

71a00paToOpHOM 1

110 COACPKAHUIO
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MPAaKTUYECKOMN (AHanu3 KOHKPETHOM
paboThI, U3yUYECHUH curyanuu «[IpoBoauMocTs
TEOPETUYECKOTO pa3HbIx cpen» ConmepkaHue
MaTepHana. MOJIAeTCS YePE3 CEPHIO
BOIIPOCOB O TIPOBOJTUMOCTH
cpen, 0 HOCUTEISAX TOKa,
MPUMEHEHHUH TOKA B
cpenax, Ha KOTOphIe
CTY/ICHTBI JOJDKHBI
OTBEYATh HEMOCPE/ICTBEHHO B
xofie Jiekuu. OpraHu3anyst
JICKYCCHN)
TexHomorus npoexktHort | DopmupoBaHue Peduexcus ITouckoBblii (00CYXICHHE)
JeSITeIbHOCTH JUYHOCTHBIX U chopmupoBannoctu | KoncTpykropckuii (mouck
(xou [Iprou, Yuiabsm METaNpPEeIMETHBIX | JMYHOCTHBIX U ONITUMAIILHOT'O PEIICHHU)
Kunnarpuk) YHHUBEPCAITBHBIX METaIpPEIMETHBIX TexHonornueckui
https://urait.ru/viewer/pe | yaeOHBIX YHHUBEPCAIbHBIX (BBITIOJTHEHUE
dagogicheskie- JICUCTBHH, B y4eOHBIX JICUCTBUN. | 3aINTAHUPOBAHHBIX
tehnologii-v-3-ch-chast- | vactHocTn ymenuii orepariuii)

1-obrazovatelnye- CaMOCTOSITEIILHO 3aKIOYUTEIbHBIN (aHATU3
tehnologii- NOOBIBaTh 3HAHMS, nporiecca u pe3ysibTaToB)
471108#page/162 MPUMEHSITh (I'pynnoBsle auckyccun

OCO3HAHHO WX B «[TapameTphl U ypaBHEHUE

MPAKTHYECKON AJIEKTPOMArHUTHBIX

NeSITeIIbHOCTH, Kosiebanuii» Paboras B

TOTOBHOCTH KOMAaH/IE, CTYJCHTBI

HaXOJUTh peIIeHUe NPUMEHSIOT 3HaHUS

Y4eOHBIX U MaTeMaTHKH TIPU

COLIMAJIbHBIX MOCTPOSHUU I'paUKOB

npooiem, TPUTOHOMETPUYECKHUX

NOTPeOHOCTHU U (byHKIUH K OMTUCAHUIO

CIIOCOOHOCTH K AJIEKTPOMAarHUTHBIX

CaMOPa3BUTHIO. KOJICOaHMIA).
3nopoBbecOeperatomias | - ooecreueHue Cobmronenue Kontposb ocBenienus Bo
texnosorus (H. K. CaHUTapHO- ONTUMAJILHOTO BpeMs IPOBEICHUS
CMupHOB) TUTUEHUYECKOTO BO3AYIIIHO- 3aHATHS;

COCTOSIHUS TeruioBoro pexuma B | [IpoBerpuBanue.

y4eOHOTO ayJUTOPHH; OuskypTIAY3A.

MTOMEIICHUS noJiiep>KaHue OMOLIMOHAJIBHBIE Pa3PsIKU.

(ocBemienue, pabotocrocobHocTr | CBOEBpEeMEHHOE

MIPOBETPUBAHHE, oOyyaromuxcs Ha 3aBepIleHHE YpOKa.

TEMITepPaTypHBINA 3aHSTHUH,

PEXUM H TIp.); MO3UTHUBHAS

- IPOBE/ICHUE MICHXOJIOTHYECKast

«(U3KYIBTMUHYTK | aTMOCdepa.

m»,

«(u3KynbTIAY3BD)

BO BpEMsI 3aHSITHSI,
-HaNTn4ue
«OMOIMOHATHHBIX
pa3psAoK»: MIYTOK,
YIIBIOOK,
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FOMOPUCTHUYECKUX
WIH
MOYYUTENIbHBIX
KapTUHOK,
IIOTOBOPOK,
U3BECTHBIX
BbICKa3bIBaHUI C
KOMMEHTapUsIMHU
T.IL.

HHTepakTUBHBIC
TE€XHOJIOTHH

Bopieuenue
KaX70ro
oOyuatorerocs B
o0pasoBaTenbHbBIN
MpoI1iecc

AKTHBHasg
NIeSITEIbHOCTD
KaXK70ro
oOyyaromerocs Ha
3aHITHH,
00BEKTUBHOE
OIICHMBaHHE
NeITEIbHOCTH
oOyyarorerocs Ha
3aHITUH.

['pynmoBasi AeATeIbHOCTD B
YIPaKHEHUSX,
OO6cyxnenue oommx
peleHui

Crynentsl paboTaroT B
MHUKpPOIpyInax: pelarT
IIPaKTUYECKHE 3a/1auH,
OTBEYAIOT Ha MPOOJIEMHbIE
BOTIPOCHI U IPUXOMAT K
00111eMy BBIBOAY O
3HAYEHUH 3aKOHOB
COXpaHEHHUs B IIPUPOJIE.
(I'pynnoBsle auckyccun
«3aKOHBI COXPAHEHUS B
MEXaHHUKE)

Keiic-meton (A.
HonropykoB)
https://urait.ru/viewer/pe
dagogicheskie-
tehnologii-v-3-ch-chast-
1-obrazovatelnye-

tehnologii-
471108#page/162

BrisBiienne, otoop
U pelieHne
MPOOIEMHBIX
CUTYyalHi,
OcwMmpbiciienne
3HAUCHHUH JIeTalIeii,
OTIMCaHHBIX B
CUTYyaIu

AHaJu3 CUTyalluu U
BbIpabOTKa
IIPAKTUYECKOTO
peeHus
COBMECTHBIMHU
YCUIUAMU MUHU-

rpymnmn

3HAKOMCTBO C CUTyalHei
Brinenenne npo6iiemsl
Mo3rosoii wrypm
Ananus
peLIeHnit
Pemenue
MpEeAJIOKEHUE
penieHus
CUTYyaLH1
KOHKPETHOU
«BomHoBBIE CBOICTBa
CBETaY, JIEMOHCTpAITUS
3aKOHOB TPEJIOMIIEHUS U
OTpaKEHUS CBeTa,
BOJIHOBBIX CBOMCTB CBETa C
MOMOUIbI0 TU(GPAKITUOHHOMN
pelieTkn M crhekTporpada.
Opranuzanus JIHCKYCCHH-
CUTYyallUsI-yIIpa)KHEHUE, B
KOTOpOi oOyuaemble
YOPAKHSIOTCA B PELICHUU
HETPY/THBIX 3amady,
HCIIONb3Ys] METOJ] aHAJIOTUHU
(yueOHbIe cuTyalun).

MPUHATHA

Kenca -
BapHaHTOB
npoOIeMHOMN
(anamu3
CUTYaIuu

Texuonorus
«ITepeBepHyTHI Ki1acc
https://infourok.ru/pedag
ogicheskaya-tehnologiya-

Bosneuenue
Ka)KI0T0
oOyuatomerocs
MBICIIATE

Pabota na 3anaTun
MTOCBSIIACTCS
paz0opy CIOXKHOM
TEOPETUYECKOMN

1.Jomarmusist pabora:
3HAKOMCTBO U U3y4Y€HHE
TEOPETUYECKOIO
MaTepuana,
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perevernutiy-klass-
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KPUTUYECKH,
pemaTh mpodIeMbl
IyTeM CO3JaHUs
HOBBIX PELIECHUM,
MePCOHAIU3UPOBAT
b yueOHOe
MIPOCTPAHCTBO AJIs
yriyOJIeHUS
3HAHUM,

YaCTH M BOTIPOCOB,
BO3HUKIIUX Y
y4aniuxcs B
rnpouecce
BBIITOJIHCHUS
JIOMallHel paboThl
(ae 6onee 25-30%
BpeMeHu). Taxxe
CTYACHTHI MO]1
HaOJII0ICHUEM
MperojaBaTess
pemarT
MPaKTUYECKUE
3aJa4d U
BBIITOJIHSTFOT
HCCIICA0BATEIILCKIE
3anmanus. Ilocie
3aHITUS
BBIITOJIHSTFOTCST TECTHI
Ha IOHUMAaHHE U
3aKpeIieHUe
MPOUJICHHOW TEMBI.

MIPEJICTAaBICHHOTO B BUJIE
ponuka. CocTtaBieHue
OIPOOHOT0 KOHCIIEKTA I10
HOBOMY MaTepuainy ImyTeM
OTBETOB Ha MPEAJIOKEHHBIE
BOITIPOCHI.

2.PaboTa Ha 3aHATUU:
OcMbIciieHHE: BBITIOJTHEHUE
TECTa 0 JAOMAIIHEMY
3a/IaHHUIO.

dopmupoBaHUe
[IPAKTUYECKUX YMEHUN
MOCPEACTBOM

BBITIOJTHEHHSI
nabopaTOpHO PabOTHI U
pelIeHus! MPaKTUYECKUX
3aaHUH.
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MNEPEYEHBb IPAKTHYECKHUX/JIABOPATOPHBIX 3AHSATHMN

[Ipunoxenue 2

Pasjnenni/Tembl Tembl KouaunyectB | B popme | TpedGoBan
NPaKTHYeCKUX/J1a00paTOPHBIX 0 4acoB npaktuye | ug ProcC
3aHATHH CKOM COO
NOJATOTOB
KN (ymeTn)
Paznen 1 Mexanuka 8
1.1 Kunematuka. | I[Ipaktuueckoe 3ansatue Ne 1 Pemienue 2 - [1P64,
Kunematuka 3a1a4 o TEME: Kunematuka I1P63,
TBEPIOTO TENa MarepuanbHOM TOuYkH. Ilapamerpsl [1PG7
JIBYDKEHUSL.
JlabopaTtopuoe  3amatue Ne 1 2 - [1P64,
Onpenenenre IIOTHOCTU BEIIECTBA I1P66,
[1PG7
[1P68
1.2 lunamuka, [IpakTnueckoe 3anstue Ne 2 Pemenue 2 - [1P64,
IUHAMHUKa 3aJad Mo TeMe: 3aKoHbl HpoTOHA, I1P03,
BpaIaTeIbHOTO 3aKOHBI COXPAHCHUS. [1P67
JBUKCHMS. 3aKOHBI
COXPAHCHIA B [IpakTnueckoe 3anstue Ne 3 Pemenue 2 - [1P64,
MEXaHHUKE
3a/a4 10 TeMe 3aKOHbI COXPAHEHMs B I1P63,
MEXaHUKE U UX IPUMEHEHNE [1PG7
Paznen 2. MoJsiekyJisipuasi pU3NKa M TEPMOJIMHAMHKA 6 -

2.1 OcHOBBI IIpakTnueckoe 3ansatue Ne 4 Pemenue 2 - [1P64,
MOJIEKYJIIPHO- 3anad rno reme: OcHoBel MKT [1PG3,
KHHETHYECKOU I1P67

TEOpUU U IIpakTnueckoe 3ansatue Ne 5 Pemenue 2 - [1P64,
TEPMOJIMHAMUKH. 3a51a4 o TEME: OCHOBEI 11PG3,
ArperarHble TEPMOJUHAMUKHU I1P67
COCTOANMA JlaGopatopHoe  3anatue Ne 2 2 - [1P64,
Benrectsa. Pa3oBEIE 0 o

[peEICHUE YAEIbHON I1P66,
TICpPEXOMLBI TEIUIOEMKOCTH BEIIECTBA 11P67
[1P68

Paznen 3 DuiekTpoauHaMuka 16 -
3.1 DOnektpocratuka | [IpakTrueckoe 3anstue Ne 6 2 - [1P64,
Pemenue 3amau mo treme I1P03,
«DJIEKTPOCTATUKA» [1PG7
3.2 IlocTrosaHHBII JlabopaTopHoe 3aHATHE No3 2 - [1P64,
ANEKTPUYECKUI TOK Onpenenenne YAEIBHOTO I1P66,
CONPOTHUBJICHUS TPOBOTHUKA. I1P67
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I1P68

JlabopaTtopHoe 3ansatue Ne 4. 2 [1P64,
IIpoBepka 3akoHa Oma Juid ydyacTka I1P66,
LEITH. [1P67
[1P68
JlabopaTtopHoe 3amsatue Ne 5. 2 [1P64,
Omnpenenenne O/IC u BHyTpeHHEro I1P66,
CONPOTHUBJICHUS UICTOYHUKA TOKA. [1P67
[1P68
JIaboparopHoe 3aHATHE Ne 2 [1P64,
6.lccnenosanue 3aBUCUMOCTH I1P66,
MOILIHOCTH MOTpeOIsieMOil ammon [1PG7
HAKaJUBaHUS OT HANpsHKEHUS Ha ee I1P68
3KUMaX.
3.3 DnexkTpuyecKkuit JIaboparopHoe 3ansTie No7. 2 [1P64,
TOK B Pa3JIMYHBIX N3ydenue cBOICTB [1PG6,
cpenax MOJTYITPOBOIHUKOB [1P67
I1PG8
3.4 MaruutHoe none. | [Ipaktuueckoe  3anstue Ne 7 2 [1P64,
DneKTpoMarHuTHas Pemrenue 3agad mo reme: MarautHoe 11PG3,
AHIYKIUS. Ioje€ M  €ro  XapakTEpPUCTHUKH. I1PG7
MarauTHast WHIYKIIHSI
IIpaktnueckoe  3ansatue Ne 8 2 [1P64,
Pemenne 3ama4 o TEME: 11PG3,
OneKTpOMarHuTHast WHIYKIUA. [1P67
CamMouHIyKIIHSL.
Pa3nen 4 KoseGaHusi M BOJIHBI 14
4.1 Mexannueckue | JJaboparopHoe 3aHsTHE Ne§ 2 [1P64,
KoJieOaHus ¥ BOJIHBI | VcciienoBanue 3aBUCHMOCTH TIEpHOIa [TP66,
KoJe0aHuil MaTeMaTUYECKOTO I1P67
MAasSTHHKA OT €ro JJIMHBI T1P68
4.2 IIpakTnueckoe 3ansatue Ne 9 Pemenne 2 [1P64,
DneKTpOMarHuTHBIE | 3a7a4 Mo Teme: BUbl cCOmpOTUBIICHUIM 11PG3,
KOJICOaHUS ¥ BOJIHBI | B IIETSAX TIEPEMEHHOTO TOKA. T1P67
[Ipaktnueckoe  3ansatue Ne 10 2 [1P64,
Pemenne 3ama4 o TEME: 11P063,
DNEeKTpOMarHuTHele  KoJeOaHUs W I1P67
BOJTHBI
JlaGopatopnoe 3ansTe Ne9 U3yuenue 2 [1P64,
yCTpOHCTBa TpanchopmaTopa, [TP66,
reseparopa I1P67
I1P68
[Ipaktnueckoe  3amsatue Ne 11 2 [1P64,
Pemenne 3amay 1o TEME: ITP63,
XapakTEepUCTUKU IEPEMEHHOI0 TOKA I1P67
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4.3 I'eomerpuueckas | [Ipaktudyeckoe  3amarme No 12 2 [1P64,

OIITHKA Pemenne 3agay mo Teme: 3aKOHBI I1P03,
re€OMETPUUYECKOI ONTUKH. [1P67

4.4 Bomnogas | [Ipaktudeckas padora Ne 13 2 [1P64,

OIITHKA Pemenue 3amau mo reme: BoiHOBEIC I1P03,
CBOICTBA CBETA. [1P67

Pa3znen 5 KBanToBasi pusznka. Acrpopusuka 6

Tema 5.1 KanroBas | Ilpaktuueckoe  3anstue Ne 14 2 [1P64,

aToMHas GU3HKa. Pemrenne 3amau mo Teme: 3aKOHEI I1P63,

CrpoeHue aToma dororddekra I1P67
[Ipaktnueckoe  3anstne Ne 15 2 [1P64,
Pemenne 3amau no teme: CrpoeHue [1PG3,
aroMa M aTOMHOTO sipa I1PG7
[Ipaktuueckoe  3ansatue Ne 16 2 [1P64,
Pemienne 3amad mo Teme: CTpoeHHE I1P03,
Bcenennoii. PabGota co 3Be3nHOMU [1P67
KapToil

UTOT'O 50
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KoHntponbHas
TOYKa

Kontponupyemsie
pazziesbl (TEMBbI)
y4eOHOT0 MpeameTa

Kontpomupyemsie
pe3yJIbTaThl

OuneHo4HBIE CpPeICTBA

Nel

Paznen 1
Mexanuka

MP 8, MP9, MP10,
MP13, MP17,
MP21
JIP13, JIP14, JIP23,
JIP26
T1P61, TIP62;
T1P64, TTP63,
T1P66, TIP65 T1P67
T1P68, TTP610

KoHnTtpoabHasn
padora Nel

1.3agauu ¢
MTOCTPOCHUEM
yeprexka

2. PacueTHbIe
3aJa4n

Ne2

Pa3nen 2

OcHoBBI
MOJIEKYJISIPHOM

Gu3uKH U
TEPMOIMHAMUKHI

MP 8, MP9, MP10,
MP13, MP17,
MP21
JIP13, JIP14, JIP23,
JIP26
P61, TIP62;
T1P64, TIP63,
T1P66, TTP65 TTP67
T1P68, TIP610

KonTpoasHas
pabora Ne2

1.TecToBBIC
3aJJaHus

2. PacueTHpIe
3aJJaHus

Pasnen 3
DNeKTpOIUHAMHKA

MP 8, MP9, MP10,
MP13, MP17,
MP21
JIP13, JIP14, JIP23,
JIP26
T1P61, ITP62;
T1P64, TTP63,
[1P66, ITP65 TTP67
T1P68, TTP610

KounTtpoabHnasn
padora Ne3

1. TecToBrIie
3aJaHus

2. PacueTHble
3a71a4u

Ne3

Pa3znen 4
Konebanusa v BOTHBI

MP 8, MP9, MP10,
MP13, MP17,
MP21
JIP13, JIP14, JIP23,
JIP26
TIP61, TTP62;
T1P64, TTP63,
T1P66, TIP65 TIP67
T1P68, ITP610

Tect

1.TecToBBIE
3aJaHus

Ne4

Pa3nen 5 KsanroBsasa
busuka.
Actpoduzuka

MP 8, MP9, MP10,
MP13, MP17,
MP21
JIP13, JIP14, JIP23,
JIP26
T1P61, ITP62;
T1P64, TIP63,
T1PG6, TIPS T1P67
T1P68, TIP610

KonTpoabHnasn
padora Ned

1.TecToBBIC
3aJIaHus

2. PacueTHnie
3aJ1a49u
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Neb Homyck k MP 8§, MP9, MP10, IHoprdoauo 1 [IpakTrueckue
3a4eTy MP13, MP17, paboThI
MP21 2. JJaboparopHubie
JIP13, JIP14, JIP23, paboThI
JIP26 3. Tectnl
I1P61, I1P62; 4. KoHTponbHbIE
I1P64, ITP63, paboThI
I1P66, ITPGS TIPG7
I1P68, ITP610
IMpome:xyrounasi | Auddepenuuposan | MP §, MP9, MP10, Hrorosasn 1. TecToBbIE
aTTecTamus HBIM 3a4€T MP13, MP17, KonTpoabHass | 3apanus
MP21 padora 2. Tunosele
JIP13, JIP14, JIP23, MPaKTUYECKUE
JIP26 3a7aHusg
I1P61, I1P62;
[1P64, T1P63,
I1P66, ITPGS ITPG7
I1P68, ITP610
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JIUCT PETUCTPAILIMU U3MEHEHUW U JONTOJTHEHU M

/o

Paznen paboueit
MIPOrpaMMBbI

Kpatkoe conepxanue
W3MEHEHUS/ TOTIOTHCHHUS

Hara, Neo
MPOTOKOJIA
3aceTaHus

TTK/TIK

IMonamuce
npejacenarens
ITK/TILK
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