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1.HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 06111€00pa3oBaTebHON YueOHOU AUCHUILIUHBI «DU3nKa
VY» npeanasHauena g uydenus ¢pusuxu B [Ipodeccnonansnom yunmuie AIACY,
IpU peain3aliud 00pa30BaTeIbHON MPOTPaMMBbI CPEHEro o0Iiero oopa3oBaHUs B
npeaenax OCBOEHHUS OCHOBHOW Mpo(ecCHOHANBHOM 00pa3oBaTEeNIbHON MPOrpaMMbl
CITIO (OIIOIT CITIO) mo mpodeccun 08.02.09 MoHTax, HamaaKka U KCIUTyaTaIvs
AIEKTPOOOOPYIOBaHUS TMPOMBINIJICHHBIX W TPaXAaHCKUX 3JaHUN Ha  Oaze
OCHOBHOI'O 00I1IEr0 00pa30BaHUsl.

PabGouass mnporpamma yueOHoro mnpeamera «®duszuka» pazpaboraHa B
cooTBeTcTBUM ¢ DenepabHBIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpenHero oOmero o0pa3oBaHUs, YTBEPKICHHBIM MpPUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®Demeparuu ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MunuctepcTBoM roctutinu Poccuiickoit @enepanuu 7 urons 2012
r., perucrpauroHHbslii Ne 24480). Ilpukazom MuHuHCTEpCTBA MNPOCBEIICHUS
Poccuiickoit @enepannu ot 23.11.2022 No 1014 «OO6 yrtBepxkaeHuu denepanbHON
o0OpaszoBaTeILHON MpOrpaMMbl cpeHero oOliero odpazoBaHus» (3aperucTpUpOBaH
22.12.2022 Ne 71763).

B Hacrosimiee BpeMs BakHeWIIWe 1eld U 3aaadund «DU3MKW» 3aKII0YAITCS B
dbopMUpOBaHUM TPEACTABICHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHE
MHUpa, OCBOCHUHU 3HaHHH 0 QyHIaMEHTATBHBIX (U3UUECKUX 3aKOHAX U MPUHITUTIAX,
JeXKalluX B OCHOBE COBPEMEHHOM (PM3MUECKOW KapTHUHBI MHUpaA; HauOoOJiee BaKHBIX
OTKPBITUSAX B 00JIacTU (PU3UKHM, OKA3aBIIUX OMPENETAIONICe BIMSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJIaX HAyYHOT'O MO3HAHUSI TIPUPO/IHI;

CopnepskaHue mporpaMMmbl Y4eOHOW NUCHMIUIMHBI «DU3MKay HaNpaBICHO Ha
dbopmupoBaHUe y 00yJarOIINXCA

- OBJAJCHUE YMEHHUSIMU TPOBOJUTH HAOIIOJCHUS, TUIAHUPOBATH W
BBITIOJIHATh AKCHEPUMEHTHI, BBIIBUTaTh TUIOTE3bl U CTPOUTH MOJIENU, NPUMEHATH

MOJIyYCHHBIC 3HAHUS MO (u3MKe s OOBIACHEHHS Pa3HOOOPa3HBIX (PU3NUECKHUX



SBJICHUI M CBOMCTB BEIIECTB; MPAKTHUYECKU HCMOJIb30BaTh (PU3MUECKUE 3HAHUS;
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON HH(pOpMaLIHH;

- Pa3BUTHE IO3HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEM B IMpolecce NpUOOpeTeHHs] 3HaHMM W yMEHMHA 10 (U3UKe C
UCIIOJb30BAaHUEM  PA3NUYHBIX HCTOYHUKOB HWH(GOPMAlMM W  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

- BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUS 3aKOHOB IPUPOJIBL,
UCIIONb30BAaHUSl  JOCTIDKCHUH (U3MKKM Ha Omaro pa3BUTHA — YeJIOBEYECKOU
IUBWIM3AIMY; HEOOXOJUMOCTH COTPYJHMYECTBA B MPOIECCE COBMECTHOIO
BBIIIOJIHEHUS 3aJa4, YBAXUTEIBHOIO OTHOLICHWS K MHEHMIO OIIIIOHEHTAa IIpU
0o0CYXJIeHUH TpOOJEM €CTECTBEHHO-HAYYHOIO COJEpP)KaHUs; TOTOBHOCTU K
MOPQJIbHO-3TUYECKON OLIEHKE WCIOJIb30BaHWS HAYYHBIX JAOCTW)KCHUH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTy OKPYXKAOIIEH CPENBL;

- HCMOJb30BAHHE MPUOOPETEHHBIX 3HAHUM M YMEHUW JUIsl peLIeHUus
OPAKTUUECKUX  3aJady  [OBCEJHEBHOM JKM3HM, oOecredeHuss Oe30MacHOCTU
COOCTBEHHOM XHU3HH, PAIMOHAIBHOTO MTPUPOJONOIB30BAHMS U OXPAHBI OKPYXKaIOIEn
cpenbl U BO3MOKHOCTh IIPUMEHEHUS 3HAHUW IIPU PELICHUM 337a4, BOSHUKAIOLIUX B

nocieaywmiel mpopecCuoHaIbHON NeITeIbHOCTH.

2.0BIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEIMETA

B ocHoBe yueOHoN mgucturuimHbl «®du3ukay JEKUT YCTaHOBKA Ha
dbopmupoBaHre y 00ydaeMbIX CUCTEMBI 0A30BBIX MOHATUN (PU3UKU U MPEICTABICHUN
O COBPEMEHHON (PU3NUECKON KapTHHE MUpPA, a TAaKXKE BhIpaOOTKa YMEHUN NPUMEHSTh
dbu3ndeckue 3HaHUS Kak B MPO(PECCHOHATLHON NEATeNbHOCTH, TaK U JIJISl PelIeHUs
JKU3HEHHBIX 3a]1a4.

MHorue mojoXeHus, pa3BUBacMbie (PU3MKON, pacCMaTPUBAIOTCS KaK OCHOBA
CO37aHMSI ¥ UCIOJIb30BaHUSI MH(POPMAITMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHN
(UKT) — onpHoro wu3 Hauboyiee B3HAYMMBIX TEXHOJOTHMUYECKUX JTOCTHKEHUM

COBPEMEHHOW IUBWIN3ALIUU.



®duszuka JaeT KII0Y K MOHUMAaHUK MHOTOUYMCIIEHHBIX SIBJIEHUI M IMPOLIECCOB
OKpY>KaloIllero Mupa (B €CTECTBEHHOHAYUYHbIX 00JacTsIX, COLUOJIOTUH, S3KOHOMUKE,
A3bIKe, JTUTEpaType u jap.). B ¢dusuke GpopmMupyrorcs MHOTHE BHUABI JIEATEIHHOCTH,
KOTOpBIE UMEIOT METANpeAMETHbIN xapakrep. K HUM B nepByro odepenb OTHOCSTCS:
MOJICTTUPOBAaHUE OOBEKTOB U MPOILIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUSA,
CHUCTEeMHO-UH(OPMAIIMOHHBIN aHamu3, (OpPMyJIUPOBAHHUE TUTIOTE3, aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMaTH3alusl, BBIABICHUE NIPUYUHHO-CIIEICTBEHHBIX
CBSI3CH, TMOWCK AaHAJOTOB, YIpaBiieHHEe OOBeKTaMu W Tmporeccamu. VMeHHO 3Ta
JUCHMIUIMHA MTO3BOJISIET TO3HAKOMUTH CTYJEHTOB C HAYYHBIMU METO/IaMU MO3HAHMUS,
HAY4YUTh X OTINYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT SIKCIIEPUMEHTA.

®du3uka  WMeeT  OuYeHb  OOJBIIOE W BCEBO3pPACTAIOUIEE  YHMCIO
MEXIUCUUIUIMHAPHBIX CBSA3EH, IPUUEM Ha YPOBHE KaK MOHATUITHOTO amnmapara, Tak u
uHCTpyMeHTapusi.  CkazaHHOE  TIO3BOJIIET  paccMaTpuBarth  (QU3MKY  Kak
METAJUCHIUIUINHY, KOTOpas MPEIOCTaBIsCT MEXAUCIUIIMHAPHBIA SI3bIK  JJIA
OIKCaHUsl HAYYHOU KapTHUHBI MUDA.

®u3uKa SBISETCA CUCTEMOOOPA3YIOUM (PAKTOPOM AJII €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeXKaT B OCHOBE COJIEpIKaHUs
XUMHUH, Ouonoruu, reorpaduu, acTpOHOMHH U  CHEIHUAIBHBIX JIUCIUIUIMH
(TeXxHUYeCKasi MeEXaHWKa, OJJICKTPOTEXHUKA, DJJICKTPOHMKA © JAp.). YueOHas
muciumiinHa  «®du3ukay  co3maeT  YHUBEpCaIbHYHO  0a3y Il M3y4YeHus
00MIenpoeCCHOHANBHBIX U CIEIMATbHBIX TUCIUIUINH, 3aKIaabiBas (yHIaMEHT s
MOCIIEAYIOLIETO O0yUEHUs CTYICHTOB.

Obnagast JOTMYECKOM CTPOMHOCTBIO M OMNMPAsCh HA HKCIEPUMEHTAIbHbBIC
dakTel, ydeOHas nucruiuiiHa «@Pu3uka» GHOpMHPYEeT y CTYISCHTOB TMOJJIHHHO
HayyHOE MHpOBo33peHHe. Du3nka sSBISETCS OCHOBOM yueHUsl 0 MaTEpUaIbHOM MHpPE
W pemaer npodbseMbl 3Toro mupa. M3ydenwe ¢usukun B mpodeccroHaIbHBIX
00pa30BaTENbHBIX OPTAHM3AIMAX, PEATH3YIOINUX 00pa30BaTEIbHYI0 MPOTPAMMY
cpeadero obmero obpasoBanus B mpeaenax ocBoeHus IIIICC3 CIIO na 6ase

OCHOBHOTI'O O6HICFO 06p3.30BaHI/I}I, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT



npoduns mpodeccnoHaIbHOTO 00pa3oBaHUs. OJTO BBIPAKAETCS B COJCPKAHHUU
oOydeHUsl, KOJMYECTBE 4YACOB, BBIICTSAEMBIX Ha W3yYeHUE OTICIBHBIX TEM
IPOrpaMMBbl, TITyOHMHE UX OCBOCHHUS CTyJIEHTaMH, 00bEME U XapaKTepe MPaKTUIECKIX
3aHATUH, BUAAX BHEAYJIUTOPHOU CaMOCTOSTEIILHON pabOThI CTYICHTOB.

[Tpu ocBoernu npodeccuii CI1O Texamdeckoro npoduisi TpoPecCHOHATEHOTO
oOpa3oBanus (pu3nka u3ydaercs 0oyiee yriyoJeHHoO.

B comepxanmu yueOHOW AMCHUIUIMHBI TIO (U3WKE TPU TOATOTOBKE
oOyyaromuxcss 1Mo TpodeccusiM TEXHUYECKOTO Mpodmist MpoPecCHOHATHHOTO
oOpa3oBaHMsl NPOGMIBHON COCTaBISIOLIEH SBISETCS pasfen «NEeKTPOAMHAMUKAY,
TaKk Kak OOJIBIIMHCTBO MNpPOeccCHil M CHeNUaJbHOCTEH, OTHOCAIIUXCS K 3TOMY
IpOQUITIO, CBA3AHBI C JIEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Teopetnueckue cBeaeHUS NO (PU3UKE JOMOJHSIOTCS JEMOHCTPALUUsIMU U
1a00paTOpPHBIMU paboTaMu.

N3yuenne oOmeoOpa3zoBarenbHO  yueOHOro mnpeavera «Duzuka VY»
3aBeplIaeTCs IMOJIBEICHUEM HUTOrOB B (hOpME SK3aMeHa B paMKax MPOMEXYTOUHOU
arrectannu ctyfeHToB B nporecce ocBoeHus OIIOII CIIO ¢ momydyenueM cpenHero

o6iero oopasosanus (ITTICC3).

3. MECTO YYEBHOI'O IIPEIJMETA B YYHEBHOM IIJIAHE

VYueonnii mnpenmer «Duszuka VY» gBigercs o0s3aTenbHOM  ydueOHOM
JUCHUIUIMHOM — 001eo0Opa3oBaTeNbHOTO  LMKJIAa OCHOBHOW — MpoecCHOHATbHOM
o0pa3oBaTeIbLHON MPOrpaMMbl CpeaHero mpodeccruonansHOT0 00pa3oBanus Ha 6a3e
OCHOBHOTO 00IIero o0Opa3oBaHus C TOJyYEHHUEM CpeaHero olIiiero oOpa3oBaHUs
(IOICC3) ¢ yuerom TpedoBanuii @I'OC CIIO u npoduns npodpecCHOHATBHOTO
oOpa3oBaHUs.

B yueOnpix mmanax IIIICC3 mecto yueOHoro mpeamera «®Puszmka Y» B
COCTaBe OO0S3aTECNIbHBIX YYEOHBIX TPEIMETOB, OOS3aTEIbHBIX JJII OCBOCHUS

TEXHOJIOTUYECKOTo Mpoduist mpodhecCHoHATFHOTO 00pa30BaHUA.



4. PE3YJIBTATBI OCBOEHUSI YUEBHOTI'O IIPEJMETA

OcBoeHue cojepkaHusi ydeOHOM aucuumuinHbl «Dusnka Y» obecreuynBaeT
JIOCTUKEHNE 00YUYaIOIUMUCS CIEIYIONINX Pe3yJbTATOB:

JAUYHOCHIHbIX

JI1 9wyBCTBO TOPAOCTH M YBAXKEHHS K UICTOPUH U JTOCTHIKEHUSM OTECUECTBEHHOMN
buznueckoil HayKu;

JI2 ¢uznyecku rpaMOTHOE MOBEJCHHE B MPO(EeCCHOHATBHON IEATEIBHOCTH U
OBITY IIpH 0OpaIeHnH ¢ TPUOOpaMu U YCTPOINCTBAMH;

JI3 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUs U MOBBIIIIEHNS KBAIM(UKAIIUN B
n30paHHON TpOo(eCcCHOHANBHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(bU3NYECKUX KOMIIETEHIIUN B ATOM;

JI4 ymeHue MCIONB30BaTh JOCTHKEHUS COBPEMEHHOM (DM3UYECKOW HAYKU H
(U3NYECKUX TEXHOJIOTUW JUIsl TOBBIIMICHUS COOCTBEHHOTO WHTEIJIEKTYaJIbHOIO
pa3BUTHSI B BEIOpAHHOM MpodeccHoHaIbHON AeATeIbHOCTH;

JI5 ymeHue caMoCTOSATENIbHO JOOBIBATh HOBBIC VISl ce0s (pM3HUECKUE 3HAHUS,
UCIIOJIB3YS JIJISL 3TOTO JOCTYIMHBIE ICTOYHUKU UH(POpMAITUY;

JI6 yMeHue BbICTpanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMaHJIE 10
pelIeHrIo O0IIKX 3a/1ay4;

JI7 ymeHue ympaBisiTb CBOEH IMO3HABATEIBHOM JEATENbHOCTHIO, MPOBOJAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS;

MemanpeomemHbix:

M1 wucrnonap30BaHME PaA3IUMYHBIX BHUJIOB IO3HABATEIBHOW ACATEIBHOCTH JIJIS
pemieHust (QU3MYECKUX 3a/ad, TPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAHMS
(HaOsroZIeHUsI, OMHUCAHMSI, U3MEPEHUsI, DKCIEPUMEHTA) ISl M3YYCHUS Pa3IUnYHBIX
CTOPOH OKPY>KAaIOUIEN JEUCTBUTEIBHOCTH;

M2 wucnonb30BaHUE OCHOBHBIX HHTEJJICKTYaJbHBIX OIEpalMii: MOCTAaHOBKU
3amauu, (OPMYIHPOBAHUS TUIIOTE3, aHAIM3a W CUHTE3a, CpPaBHEHUs, 00OOIICHMS,
CHCTEMAaTHU3allMH, BBISIBJICHUS MPUUYUHHO-CIEJICTBEHHBIX CBSI3€M, MOMCKAa aHAJIOrOB,

bopMyIMpOBaHMs BBIBOJOB JJIi M3YYEHHUS PpA3JIMYHBIX CTOPOH (PU3HUECKHUX



OOBEKTOB, SABJICHUM M TMPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOJIUMOCTh
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;

M3 yMmeHue reHepupoBaTh UACH U ONPEICNATh CPEACTBA, HEOOXOIUMBIC IS
UX peain3aluu;

M4 ymeHuWe UCHOIB30BaTh pa3WYHBIE HWCTOYHWKH IS TIOJTyYCHUS
bu3ngeckoil nHPpOpPMaIUU, OTICHUBATH €€ JOCTOBEPHOCT;

M5 yMmeHue aHaNIM3UPOBATh M TMPEJCTABISATh MHPOPMALUIO B Pa3TUUYHBIX
BUJIAX;

M6  ymenwe TyOIMYHO  MPEACTABIATh  PE3YJbTaThl  COOCTBEHHOTO
WCCJIEIOBAHUSI, BECTU JUCKYCCUH, JOCTYITHO M TAPMOHUYHO COYETasi COJACpKaHUE U
(dbopMbI IpeICTaBIAEMON HH(OPMALUY;

npeomemmuulx:

I11 chopmupoBaHHOCTH TMPEACTABICHUNH O poM U MecTe (U3UKU B
COBPEMEHHOW HAy4YHOM KapTUHE MHpa; MOHUMaHuE (U3UYECKON CYIIHOCTU
HaOoaemMbIx Bo BeeneHHo siBneHuid, poiu Gusuku B GOPMUPOBAHUU KPYTo30pa U
(GYHKIIMOHATFHOW TPaMOTHOCTH YeJIOBEKa JIJISl PEIIeHHsI MPAaKTUIECKUX 3a/1ad;

I12 BIAJICHUE  OCHOBOIIOJATAIOIIMMHU bU3MYEeCKUMU  TIOHSATHUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIIOJIb30BaHNE (PU3UIECKON
TEPMUHOJIOTHH W CUMBOJIUKH,

[13 BnajeHre OCHOBHBIMU METOJIaMH HAYYHOTO TO3HAHUS, UCIIOIb3YEMbIMHU B
¢busuke: HAOIIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

[14 ymenmst oOpabGaTbiBaTh peE3yNbTaThl HU3MEPEHUN, OOHAPYKUBATh
3aBUCUMOCTh MEXAy (U3UYECKUMHU BEJIIMYMHAMHU, OOBSICHATH TOJIYYCHHBIC
pe3yabTaThl U JENaTh BHIBOIBI,

15 chopmupoBaHHOCTH YMEHHS pemiaTh GU3NIECKUE 3a/1a4H;

I16 chopMUPOBAaHHOCT, YMEHHUS MPUMCHSITH TIOJYYCHHBIC 3HAHUSA IS
OOBSICHCHHUS  YCIIOBHM  MpOTeKaHWs  (DU3UYCCKUX  SBJICHUH B MPUPOJE,
npodeccuoHanbHON  cpepe W IA  OPUHATHS MPAKTHYECKUX  PEIICHHH B

IMOBCEIHEBHOM KH3HH,



I17 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIIEHUIO K (PU3HUECKOM

uH(popMaIuu, MOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

5.COAEP KAHUE YYEBHOI'O ITPEIMETA

HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
pa3iesioB M TeM AesITeJIbHOCTH 00y4aI0IINXCs
Beenenue ®dusuka - pyHIaMeHTalbHas HayKa O MPUPOJE.

EcrecTBeHHO-Hay4YHbII METOJ TO3HAHUS, M0 BO3MOKHOCTH U
IPaHUILIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoLiecce
NO3HaHUs MPUPoabl. MojenupoBanue GU3NIECKHUX SIBICHUHN U
nporeccoB. Posib 3kcriepuMeHTa u TEOpUH B MPOLIECCE MO3HAHUS
npupoasl. Gusndeckas BenuyuHa. llorpemnoctu nsmepeHuin
buznueckux BenuynH. Guznyeckue 3aKoHbL. [ paHUIBI TPUMEHUMOCTH
¢u3nueckux 3akoHoB. [loHsTHE O PU3MUECKON KApTUHE MUpA.
3nauenue Gusuku npu ocsoenuu rnpodeccuit CI1O u cnennansHoCcTEH
CIIO.

Pazgen 1. Mexanuka

Tema 1. Kunematuka

Mexannueckoe  gBmxkenue. Ilepememenue. Ilyts.  CxkopocTs.
PaBHOMEpHOE IPSMOJIMHEMHOE JIBUKCHUE. YckopeHnue.
PaBHonepemeHnHoe npsiMoinHelHoe aBukeHue. CBOOOHOE MaJeHHUE.
JIBmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOpH30HTYy. PaBHOMepHOE
JIBUKCHHE 110 OKPY’KHOCTH.

IIpakTnyeckas padora Nel. Pemenue 3anau. [lepememienne [1yTh.
CKopocTb.

IIpakTnyeckas padora Ne2. Pemenue 3amau. PaBHOMepHOE
IPSAMOJIMHEMHOE IBUKECHUE

IIpakTuyeckas padora Ne3 Pemienue 3anas. /[Buxenue rena,
OpOLIEHHOTO MOJ1 YIJIOM K TOPU30HTY.

IIpakTuyeckas padora Ned. Pemienue 3aaau. J[pukenue no
OKPYXHOCTH.

Tema 2. 3aK0HEI
MmexaHnuku HproToHa.

IlepBsiii 3akoH Hprorona. Cuna. Macca. MmMnynsc. Btopoii 3akoH
Herotona. OCHOBHOI 3aKOH KJIaCCHYECKOW JWHAMUKU. TpeTuil 3aKoH
HeroToHa. 3aKkoH BCEMHUPHOrO TATOTEHMs. ['paBUTAllMOHHOE IIOJIE.
Cuna tspxkectu. Bec. CnocoObl u3mepenus maccsl Ten. Cuisl B
MEXAHHUKE.

IIpakTuyeckas padora Ne5. Pemenue 3agau. 3akonbl HeroToHa

IIpakTnyeckas padora Ne6. Pemenue 3amau. 3akoH Becemuproro
TATOTEHUS.

Tema 3. 3aKkoHEI
COXpaHEHHUS B MEXAHHUKE.

3aKOH COXpaHEHUs1 HUMITyJibca. PEeakTMBHOE IBMKEHUE. Pa6ota
cuipl. Pabora mMOTEHUMANBHBIX  CHJI.  MOIIHOCTh.  DHEprus.
Kunernueckas sHeprus. [loTeHnmansHas 3Heprus. 3aKOH COXPAHEHUS
MEXaHU4eCKoM 3Hepruu. IIpumenenue 3aKk0H0B COXPAHEHUSL.

IIpakTuyeckasi pa6ora Ne/. Pemenue 3ama4. 3aKOH COXpaHCHHS
UMIyJIbCca

IlpakTuyeckasi pa6ora Ne8. Pemenue 3anau. Pabora. MomHoCTh

IIpakTnyeckas padora Ne9. Peuienue 3aga4. 3aKOHbI COXpaHEHUS
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MEXaHUYECKOW SHEPTUH.

Pazne

J1 2. MogekyJisipHasi pu3MKa 4 TEPMOAMHAMHUKA

Tema 4. OcHOBEI
MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH.
NneansHebrii ras.

OcCHOBHBIE  TOJIOXKEHHA  MOJIEKYJISPHO-KMHETUYECKOW  TEOpPHH.
Pasmepsl M Macca MOJIEKYJ M aTOMOB. BpOyHOBCKOE IBHKECHHE.
Juddysua. Cunbl 1 3HEPrusi MEXMOJIEKYJIIPHOIO B3aUMOJAEHCTBHSL.
Crpoenne ra3000pa3HbIX, XUAKHX U TBepablx Tein. Ckopoctu
JBIKCHHS MOJIEKYJI U X n3MepeHue. Mneanpuelii ras. JlaBinenue rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH TIa30B.
Temmnepatypa u ee u3amepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBINA HYIIb
Temneparypbl. TepmouHamMuueckas 1Kajla TEMIEPATypbl. Y paBHEHUE
COCTOSIHUSA UZEaIbHOrO raza. MoisipHas ra3oBasi IOCTOSIHHAS.

IIpakTuyeckas padora Nel(. Pemenue 3agau. OCHOBHOE ypaBHEHHUE
MKT.

IIpakTuyeckas padora Nell Pemenue 3agad. DHeprusi TEIJIOBOrO
JIBI>KEHUSI MOJICKYII.

IpakTnyeckass padora Nel2 Pemenne 3amad. 3akoH boiis
Mapuorra

IIpakTuyeckas padora Nel3 Pemenue 3agau. 3akoH ['eit-JIroccaka

IpakTnyeckas 3axadya Ne 14 Pemenue 3anay. 3akon [lapis

IIpakTnyeckas padora NelS Pemenue 3amau. [a3oBble 3aKOHBI.
['paduueckue 3a1auu.

Tema 5. OcHOBBI
TEPMOIUHAMMKH.

OCHOBHbIE TOHATHS U ONpeeeHusl. BHYTpeHHsAsT SHEPTrUsi CUCTEMBI.
BHyTpeHnHsis sHeprus uaeanbHoro rasa. Pabora u temnora kak GopMbl
Iepefadyn  JHEpruu. TemIoeMKOCTb. YJenbHas  TEIJIOEMKOCTb.
VYpaBHeHue TeruioBoro Oananca. [lepBoe Hadamo TepMOJUHAMHUKU.
Anuabatueiil npouecc. [Ipuniun aeicTBus termmoBoil mammabl. KITJ]
TEIUIOBOTO  JBUTATEIIS. Bropoe  Hauamo = TEepMOAMHAMMKH.
TepMoguHaMuyeckas IIKajga TEMIEeparyp. XOJOIWIbHBIE MAIIHHBI.
Tennosle qeuraten. OxpaHa  HPUPOJBI.

IIpakTnyeckas padora Ne 16. Pemenue 3amau. IlepBoe Hauano
TEPMOJUHAMUKU

IpakTuyeckasi pa6ora Ne 17. Pemienne 3a1a4. BuHyTpeHHsist sHeprusi.

IIpakTuyeckas padora Ne 18 Pemenue 3aau. TennoeMKOCTb.

IIpakTnuyeckas padora Nel9 Pemenue 3anau. Pabora u terora kak
dbopMa nepejaun SHEPTUH.

IIpakTuyeckas padora Ne 20 Pemenne 3amad. YpaBHeHne TEIII0BOrO
Oananca

IIpakTnuyeckass padora Ne 21 Pemenue 3amau. KIIJ[ teroBoro
JIBUTATEJISI.
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Tema 6. ArperaTHbie
COCTOSIHUS BEILECTBA.
®Da3oBbIC IEPEXOBI.

CaoiicTBa napos. Mcnapenue u konaeHcanyst. HaceleHHsli nap u
ero cBoiicTBa. AOCONIOTHASI U OTHOCUTEIIbHAS BIXKHOCTH BO3/1yXa.
Touka pocel. Kunenue. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
nasieHus. [leperpersiil map U €ro UCMOJIb30BAHUE B TEXHHUKE.
CBoiicTBa )XHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BellecTBa. [[OBEpXHOCTHBIN CJION KUIKOCTH. DHEPTHUS
MIOBEPXHOCTHOTO CJ10sl. SIBJIEHUS HA TPaHMIIE KUAKOCTU C TBEPABIM
tenoM. Kanumisipusle siBnenus.CBONCTBA TBEPABIX TEI.
XapakTepHuCcTUKa TBEPAOI0 COCTOSIHUS BEIIECTBA. YIIPyrue CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. Mexannueckue cBOMCTBA TBEPABIX TEIl.
TerutoBoe pacluMpeHre TBEPABIX TEJ U KUIKocTel. [1naBnenue u
KpUCTAJUTU3aLUsL.

IIpakTuyeckas padora Ne22.li3mMepeHue BIaXXHOCTH BO3yXa

IIpakTnyeckas padora Ne23./3mepeHue noBepXHOCTHOIO
HaTSDKEHMSI XKUJIKOCTH.

IIpakTuyeckas padora Ne24./3ydyeHue TEI0BOro pacIMpeHus
TBEPJIbIX TEJ.

IIpakTuyeckas padora Ne 25. V3yueHue TemI0BOro paciinpeHus
JKUJIKOCTEH.

IIpakTnyeckas padora Ne26 HaGironenue nponecca
KPHUCTAJUIN3AIHN

IIpakTnueckas padora Ne 27 Pemenue 3a1a4 3akoH ['yka.

Pa3znea 3. JjekTpoguHaMuka

Tewma 7. DnekTpocTaTuka

DJIEKTPUUECKOE ToJIe. DJIEKTPUUECKHE 3apsiibl. 3aKOH COXPAHCHHS
3apsna. 3akoH Kynona. Onekrpuueckoe mone. HampsikeHHOCTB
anekTpudeckoro mnois. I[lpunHuun cynepno3unuu nosnei. Pabora cun
anekTpocTatudeckoro mnouss. [lotennman. Pa3HOCTh mHOTEHIMATIOB.
3KBI/IHOT€HHI/I3J'II>HI>I€ IMOBECPXHOCTH. CBsi3b MCKAY HaIPAKCHHOCTBIO
U Pa3HOCTHIO IMOTEHLHUAJIOB 3JEKTPUYECKOTro Moisd. JIMANEeKTpUKU B
anekTpudeckom mnode. llomapusanus ausnektpukoB. IIpoBogHuKM B
anektpuyeckoM nozie. Konaencaropsl. CoefMHEHnE KOHACHCATOPOB B
Oartapero.  DHeprus  3apsHDKEHHOTO — KOHJAEHcAaTtopa.  JHEprus
AJIEKTPUYECKOTO MOJISL.

IIpakTuyeckas padora Ne28 Pemenue 3anau. Bzaumonelictsue
3apsaoB. 3akoH KynoHa.

IIpakTnueckas padora Ne29.Pemenue 3anau. Beruucnenue
HANPSPKEHHOCTH AIEKTPUYECKOTO TTOJIS.

IIpakTuyeckas padora Ne30.Pemenue 3anay [lorennuman
IIEKTPUYECKOTO 1oJist. Pa3HOCTh NOTEHIIMAJIOB.

IIpakTnyeckas padora Ne31. Penienue 3a1a4 DIEKTPOEMKOCTb.

IIpakTuyeckasi padora Ne32.Pemenue 3anady. KonaercaTopsi.
DHeprusi AMEKTPUUECKOT0 MOJIsl 3apsKEHHOT0 KOHJIEHCATOpa.

Tema 8. IlocTosTHHBIN
TOK.

3aKOHLI  MOCTOSIHHOTO  TOKa. YCHOBHSA, HEOOXOAUMEBIE I
BO3HUKHOBEHHUSI U MOJACPKAHUS AJIEKTpUUeckoro Toka. Cuiaa Toka u
MJIOTHOCTh TOKa.  3akoH Oma mnms ywactka uenu 6e3 DJIC.
3aBUCHUMOCTD 3JIEKTPUUYECKOIO CONMPOTUBJIECHUS OT Marepuania, JJIMHbI
n 1Jiomangu nonepequro CCUCHUA HpOBOHHI/IKa. 3aBI/ICI/IMOCTB
ANEKTPUYECKOTO COMPOTUBIICHHUS MPOBOJHUKOB OT TEMIIEpaTyphl.
DJIEKTPOABMIKYIIAS CHJIa UCTOYHHMKA TOKAa. 3akoH Oma JJisi MOJIHOU
uenu. CoenuHenue  npoBoaHUKOB. CoequHEHHWE  HMCTOYHHMKOB
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AIIEKTPUUYECKON 3HepruM B O6arapero. 3akoH Jlxoynsa-Jlenna. Pabora u
MOIIHOCTb 3JIEKTPUUYECKOr0 TOKA. TermIoBoe JeHCTBUE TOKA.

ONEeKTpUY4ecKMid  TOK B IOJYIPOBOJAHMKAX. CoOcTBenHas
IPOBOJIUMOCTb IOJIYIPOBOAHUKOB. [10JIylIpOBOIHUKOBBIE  IPUOOPBI.

IpakTnyeckas padora Ne33 Pemenue 3agau. 3akon Oma miis
y4acTKa IEIHu.

IpaxkTnyeckas padora Ne34 Pemenue 3anau. 3akon Oma s
[OJIHOM LEIH.

IpakTnyeckas padora Ne 35 Pemenue 3anau 3akon [xoyns —Jlenna

IIpakTnyeckas padora Ne 36 Pemenue 3agayu. Pabora. MouiHocTs

IIpakTnyeckas padora Ne 37 Pemenue 3agau [locnenosarenbHoe
COEJIMHEHHUE MPOBOAHUKOB.

IIpakTnyeckas padora Ne38 Pemenne 3anau. [TapamiensHoe
COCIMHEHHE MMPOBOJAHUKOB

IIpakTnyeckas padora Ne39 Pemenue 3anau Onpenenenue
TEMIIEPaTypbl HUTH JIAMITbI HAaKaJIMBaHUSI.

IIpakTuyeckas padora Ne4( Pemenne 3anau. Onpenenenue KIT[

IIpakTuyeckasi padora Ne 41 Omnpenenenue 3/1C u BHyTpeHHETO
COIIPOTHUBJICHUS] HCTOYHUKA TOKA.

Tema 9. MarautHsie
SIBIICHUS

MarnuTtHoe noisie. BekTop MHAYKIMHM MarHuTHOro mnoss. JleWcrBue
MarHMTHOTO MOJIsI Ha NPSMOJIMHEHHBIM IPOBOAHMK C TOKOM. 3aKOH
Awmrnepa. B3aumonelictBue ToxkoB. MaruuTHeld noTtok. PaGorta mo
NIEPEMELICHUIO ITPOBOJHMKA C TOKOM B MAarHUTHOM moje. JlelicTBue
MarHuTHOTO TmTOJs Ha JBwKymwmiics 3apsa. Cuna  Jlopenna.
OnpeneneHue yAEnpHOrO 3apsiia. Y CKOPUTENH 3apSKEHHBIX
YacTHLL.

OJEKTpOMarHuTHas  MHAYKIMS.  OJIEKTPOMAarHUTHasT — MHIYKLUS.
BuxpeBoe  anekrpuueckoe  mose.  CaMOMHIyKIUS.  OHEpPrus
MarHMTHOTO  MOJIS.

IIpakTnueckas padora Ne42 MaruuTHbIN IOTOK.

IIpakTnyeckas padora Ned43 Pemenue 3anay Beruncnenue cun,
JICHCTBYIONIMX HA MPOBOAHUK ¢ TOKoM. Cuia Amrmepa.

IIpakTnyeckas padora Ne44 Pemenue 3anay Beluncienue cun,
JISMCTBYIONIMX Ha JiekTpuueckuil 3apsa. Cuna Jlopenia

IIpakTnyeckas padora Ned5 Pabota o nepemenieH1io NpoBOAHNKA
C TOKOM B MarHUTHOM TIIOJI€.

IIpakTyeckas padoraNe46 DnekTpoMarHuTHasi HHIYKLUS.

Paznen 4. KoJie0anus U BOJIHBI.

Tema 10. Mexannueckue
KoJIeOaHusl.

KonebarenbHoe apmxkenue. ['apmonndeckue xonedanus. CBoOOIHbBIE
MECXAaHHNYCCKHC KOJ'Ie6aHI/I$[. HI/IHGf/iHBIC MECXAaHNYCCKHUC KOJ'Ie6aTeJ'IBHI)Ie
cuctembl. [IpeBpamieHue »HEpruM MpU KoieOaTeIbHOM JIBHKEHUHU.
CBoOoHBIC 3aTyXarOIINE MEXaHUYECKHe Kojaebanus. BeIHyXIeHHbIE
MeXaHHYeCKHe KoJieOaHus.

IIpakTnyeckas paGora Ne 47 Pemenue 3amauy. MexaHnueckue
KoJieOaHus

IIpakTnyeckass padora Ned8 l3ydyeHue 3aBUCHMOCTH IE€pHOA
KoJIeOaHUH MAsITHUKA OT JUITMHBI HUTH.
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Tema 11. Yopyrue
BOJIHBI.

[lonepeunble W TPOJOJIbHBIE BOJHBL. XapAaKTEPUCTUKU BOJIHBIL.
VYpaBHeHue 1IocKoW Oerymiedl BoaHBL. MHTEpdepeHmus BoJH.
[TonsiTie o0 mudpakiuu BONH. 3BYKOBBIC BOJHBIL. YJBTPa3BYK M €r0
MIPUMEHEHUE.

IIpakTnyeckasi padbora Ne49 XapakTepuCTUKH BOJIHBI.

IIpakTiyeckas padora NeS0 YpaBHeHue miockoi Oeryieil BOJIHbI.

Tema 12.
DNIeKTpOMarHuTHbIE
KoJIeOaHusl.

CBoOoiHbIE ANIeKTpOMarHuTHBIE Konebanus. [IpeBpaiienue sHepruu B
KoJIe0aTeIbHOM  KOHTYpe. 3aryxaroiue AJIEKTPOMAarHUTHBIE
kosebanus.I'eneparop HEe3aTyXarLux ANEKTPOMArHUTHBIX
KosiebaHuii. BeIHyXIeHHBIE 1eKTpruUecKkue Konedbanus. llepemeHHbIi
TOK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M WHIYKTUBHOE
CONPOTHUBIICHUS TIEPEMEHHOr0 TOKa. 3akoH Oma JJi 3JIEKTPUUYECKOU
[enu mnepeMeHHoro Toka. PaboTa M MOIIHOCTH MEPEMEHHOIO TOKa.
I'eneparopsl Toka. Tpanchopmaropsl. TOKH BBICOKOW YacTOTHI.
[Tonyyenue, nepenaya v pacpeiesIeHue 3JEKTPOIHEPTUH.

IIpakTnyeckas padora Ne51-52. IH1yKTHBHOE 1 €eMKOCTHOE
COIIPOTHUBIICHUE

IIpakTnueckas padora NeS3 3axon Oma 11 3I1. LENU EPEMEHHOTO
TOKA.

IIpakTnyeckas padora Ne54 Pabota u MOLTHOCTh IEPEMEHHOTO TOKA

IIpakTuyeckas padora NeSS Tpanchopmarop

IIpakTuyeckas padora Ne56 PacnipesnenieHue 31€KTPO3HEPrUH.

IIpakTuyeckas padora NeS57 [lepeMeHHbIHN TOK.

Tewma 13.
DNeKTpOMarHuTHBIE
BOJIHBI.

DJNEeKTpOMarHuTHOE  MoJie  Kak  OcoObIi  BUJA ~ MaTepuu.
OneKkTpoMarHuTHble  BOMHBL.  BubOparop  T'epua.  OTKpbITHII
KosiebarenbHbll  KOHTYp. M300perenne pamuo A. C. IlomoBsim.
[Tonsitue o panuocssizu. IlpuMeHeHue 3J1eKTPOMAarHUTHBIX BOJIH

IIpakTnyeckas padora NeS8. lI3ydyeHne cBONCTB 2JIEKTPOMAarHUTHBIX
BOJIH.

Pa3nen 5. Ontuka

Tema 14. IIpupona ceera

CKOpoCTh ~ pacHpoCTpaHEHHs  CBETa. 3aKOHbl  OTPAKEHHUS U
npenomieHus cera. I[lomHoe ortpaxkenuwe. Jluusbl. ['nma3z  kak
onTuyeckas cuctema. OnTudyeckue npudopkl.

IpakTnyeckas padora Ne59-60. 3akoHBI OTpaKEHHS U TIPEITOMIICHUS
cBeTa

IIpakTnyeckas padora Ne61 V300paxxeHne npeAMETOB B TOHKOM
JIMH3eE.

Tema 15. BoinHoBEIE
CBOMCTBA CBETA.

Untepdepeniuss  cBera.  KorepeHTHOCTh  CBETOBBIX  JIyueH.
WutepdepeHiiuss B TOHKUX IUIEHKax. [loockl paBHOM TOJIIMHBL
Konba Hptotona. Hcnonb3oBaHue uWHTEpPEpeHIMH B Hayke U
texHuke. Judpakuusa ceera. udpakuus Ha menud B NapajuledbHBIX
nyyax. [udpakumonnas pemerka. Ilonarue o rojorpadum.
[Honspusanusa nonepeunbix BoiH. [lomspusanms ceera. JIBoiHOE
nyuenpenomienue. [lomsponnel. ucnepcust cBera. Buabl criekTpos.
Crnextpbl ucnyckanust. CoekTpbl HOMNIOMEHHs. YIbTpapHroIeTOBOE U
uH(ppakpacHoe wu3nydeHus. PentrenoBckue mnyun. WUx mnpupoma u
CBOMCTBA.

IIpakTnyeckas padora Ne 62 M3yuenue uarepdepeHuns u
nudpakiy cBera.
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Pa3neJ 6. DiieMeHTHI KBAHTOBOM (U3HKH.

Tema 16. KBanToBas
OIITHKA

KBauToBas rumnoTesa IImauka. DoToHEI. Buenaunii
dorosnextpuueckuit  3pdexr. Buyrpennuit potordpdexr. Tums
(hOTO37IEMEHTOB.

Tema 17. dusznka atoma.

Pa3BuTHe B3IJIS10B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax Bojaopona. SnepHas Mozenb aroMa. OmbITel J.
Pesepdpopna. Mogenr aroma Bomopoaa mo H. Bbopy. KantoBbie
TE€HEPATOPBL.

Tema 18. dusnka
aTOMHOTO Si/pa.

EcrecTBeHHass pajiMOAaKTUBHOCTh. 3aKOH pPaJHMOAKTUBHOIO pacIaja.
CriocoOb1 HAOMIOIEHHS M PETHCTPALUH 3apSHKEHHBIX YacThll. D ¢deKT
BasunoBa-UepenkoBa. CtpoeHue atomHoro sjapa. Jledekt macchl,
SHEPrusl CBA3M U YCTOMYMBOCTh aTOMHBIX SiAep. SnepHble peakluu.
HckyccTBeHHas paanoakTUBHOCTh. Jlenenue Tsokensix saep. Llennas
sIepHas peakuus. YIpasisiemas UenHas peakuus. SAnepHblid peakTop.
[lonyyenue paaMOaKTUBHBIX HW30TONOB M HUX NPUMEHEHHE.
buonornueckoe JICCTBHE paauOaKTUBHBIX W3JIy4CHU.
DneMeHTapHble YaCTULIbI.

IIpakTnyeckas padora Ne 63 SnepHble peakuuu.

IIpakTuyeckast pabora Ne64 3akoH paglOAaKTUBHOIO pacHaja.

6. TEMATUYECKOE IINTIAHUPOBAHMUE 110 YYEBHOMY HPEJIMETY

Ne HaumenoBanue pasaesioB u tem  |Beero |Jlekuun 3anaTus
n/n IpakTuyeckue | JlaGopaTopHbie
Brenenne 2 2 - -
1 | Mexanuxka. 20 11 9 -
OCHOBBI MOJIEKYJISIPHOM (pr3HKH 33 20 18 -
Y TCPMOJIMHAMUKH.
3 | DnexkTpoanHaMUKa. 59 40 19 -
4 | KoneGaHus U BOJHBI. 26 14 12 -
5 | OnTuka. 15 11 A )
6 | DJIeMeHTHI KBaHTOBOU (DHU3HKH. 14 12 2 -
Htoro 174 110 64 -

[Ipu peanuzanuu coaep:kanusi 00IIE00pPa30BATEIBLHOTO YyYE€OHOTO MpenMeTa

«Dusuka Y» B mpeaenax OITOIT CIIO na 6a3e 0CHOBHOTO OOIIEro 0Opa3oBaHUS C

nojyueHuem cpeanero oomero odpazopanus (IITICC3):

Bup y4yedHoii padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHOI POrPaMMBbI 180

B TOM YHCJIC:

TEOPETUIECKOE 00YICHUE | 110

15




MIPaKTUYECKHUE 3aHATHS 64

Y4eOHBIM IJIAHOM HE
nabopaTopHbIE 3aHATHS

IPETyCMOTPEHbI

Y4eOHBIM TJIAHOM HE
Koncynemayus

IPETyCMOTPEHBI

Y4eOHbIM MJIaHOM HE
Camocmosmenvuas paboma

PETyCMOTPEHBI

Ilpomesrncymounas ammecmavyus 6 hopme rkzamena 6

7. YAEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

7.1 Onucanue mamepuanvbHo-mexHuuecKkoil 6azvl, He00X00UMOIL 01

ocyuiecmesieHun 06pa303am €J/IbHO20 npouecca

HaumeHoBaHue crieliUaIbHBIX IOMELEHUH H OcHaleHHOCTh crenuaIbHbIX
i MOMeIlleHHUil 1JI51 CAMOCTOSATEIbHO padoThI NMOMelIeHU ! U MOMeIleHn | 115
CaMOCTOSITeIbHON padoThI
Kabuner xumun: yuebHas ayauropus ains | 1.YueGHast jocka
IIPOBEJICHUS 3aHATUHN BCEX BUJIOB, B TOM uucie | 2.Pabouee mecTo mpenojaBaTess
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYNbTaMi, | 3.KoMmnekt yuebHoi Mmebenu Ha 25
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOU oOyuaromuxcs
aTTecTaluu 4.Y4eOHO-HarIsIHbIe TOCOOUS
1 414042, r. Actpaxanb, yi. MaructpanbHas, 18| 5.I1epenocHoi MYJIbTUMEIUNHBINA
Aymuropus Ne 309 KOMIUIEKT
6.loctyn K MH(OPMaLMOHHO-
TEJEKOMMYHHUKALMOHHON CEeTH
«HTepHeT»
[Tomemenue nns camocrosTenbHoi padotel | 1. KommiekTt yuebHol mebenu Ha 25
414042, r. ActpaxaHs, yi. MaructpanbHas, 18 | oOyuarommxcs
Ayautopus Ne 308 2. KommproTeps! — 2mIT.
2 3. HMoctyn UH(POPMALIMOHHO-
TEJIeKOMMYHUKALMOHHON ceTu
«HTepueT»

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yYeOHasa Tumepamypa:

1. MsaxumeB I'.4., byxosue b.b., Corckuii H.H. ®uszuka.10 wmacc. M.,

«IIpocsemenue» 2019 r.
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2. Mskumes ['.4., byxosue b.b., Yapyrun B.M. ®usuka.ll kmacc. M.,
«IIpocemenue» 2019 1.

3. PeivreBuu A.Il. ®uszuka. 3amaunuk. 10-11 xmacc/PeimkeBuy ATl —M.:
«poda» 2020.- 189c.

0) oononnumenvHan yueonan 1umepamypa:

1.Ko3nosa 1.C. ®usuka. PoctoB-Ha-/lony: «®enukc», 2019. — 409 c.

2.®upcoB A.B. ®usuka. M.: «Akanemus», 2021, — 432 c.

3.Amutpuena E.W. ®usuka B npumepax u 3agadax. M.: «@opym», 2019. — 512

8) nepeuenHs yueOHO-MemooudecKo2o obdecneueHus:

006 obpazoBanuu B Poccuiickoit @enepanmu: gpeaep. 3akox ot 29.12. 2012
No 273-®3 (B pen. ®enepanbupix 3ak0oHOB 0T 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-D3, ot

27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-d3, ¢ wu3M., BHCCEHHBLIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 No 145-®3, B pen. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

@enepanbHblii TOCYJApCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT CPEAHErO
oOmero o0Opa3oBaHus, YTBEPKACHHBIM NpPHUKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrtepctBoM  toctuimu  Poccumiickon  ®@epepaumu 7 uwwoHs 2012 T,
peructpanuoHHbIi Ne 24480).

[Tpuka3 MunuctepcTBa npocsenieHus Poccuiickoit @eaeparuu ot 23.11.2022
Ne 1014 «OO0 ytBepxkaeHuu (QeaepanbHON 00pa30BaTENbHON MPOrpPaMMbl CPETHETO
obmrero oopaszoBanus» (3apeructpuponan 22.12.2022 Ne 71763).

2) unmepuem-pecypcol:

1.www.ecologysite.ru (Karamor skojlormdeckux caiToB). WwWw.ecoculture.ru

(CaitT 5KOJIOTHYECKOTO MPOCBEIICHHUS ).
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2.www.ecocommunity.ru (MubopMaIiimoHHbIN caiiT, OCBEIIAIOMIHNA MPOOIeMbI

skosnoruu Poccun).

0) 371eKMPOHHO-OUDTUOMEYUHbLEe CUCIEMBL:

8.O0COBEHHOCTHU OPTAHU3AIIUU OBYYEHMUSA 1JII UTHBAJINAOB U
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

I[JDI O6y‘—IaIOIHI/IXC$I N3 4Yucja HWHBAJIMAOB MW JIKMII C OI'PaHUYCHHBIMUA

BO3MOXHOCTAMU 3O0POBbA HA OCHOBAHUS IIMCBMCHHOTIO 3asBJICHUSA yqe6Ha;1

nuciuIuIinHa «@u3uKa Y peaausyeTcs ¢ y4eTOM 0COOEHHOCTEH MCux0ohu3nueckoro

pa3BUTHS, WHIUBUIYAIIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3]I0pOBbs (Hanee —

WHJUBUAYAJIBHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOI'O ITPE/IMETA
Pe3syabTaTsl Kon IIpoBepsiembie D®opMbI U METOABI KOHTPOJIS
o0y4eHusn pe3yJib YMeHHUs U 3HAHHUA HOLEHKH
(INYHOCTHBIE, TATOB pe3yJIbTaToOB 00y4eHHs
npeaAMeTHbIE, Texymmn IIpomexxyTouHas
MeTanpeIMeTHbIe) KOHTPOJIb aTTecTanus

JUYHOCHIHbLE

YyBCTBO TOPJIOCTH U JII | 3HATD: Hoknaowv

YBaKEHUS K HCTOPUH U UCTOPUYECKHE Peghepamui

JOCTHXKEHUSIM JOCTHOKEHUS

OTEUYECTBEHHOMN OTEYECTBEHHOMN

buznyecKoil HayKu ¢u3nuecKoil HayKH.

buznyecku J12 3HATD: kak npaBunsHo | Ilpakmuueckue

IrPaMOTHOE NOBEJICHUE oOpamarbes ¢ pabomeol.

B IIpodeccnoHanbHOM AIIEKTpONpUOOpamMu U

NeSITeTLHOCTH U OBITY YCTPOHCTBAMH.

npu o0paIIeHNH C

npubopamu u

YCTPOMCTBAMU;

TOTOBHOCTb K JI3 3HATD: kak Yemmuwiti onpoc.

MPOJOHKEHUIO HCIIOJIb30BaTh Peghepamui.

o0Opa3oBaHus U MOJTy4YeHHBIe 3HaHUS U1l | Tecmuposanue.

MOBBIIICHUS MPOIOJKEHHUS

KBaJTM(DUKAINH B o0Opa3oBaHus,

n30paHHOI 00BEKTUBHO OCO3HABATH

npodeccuoHaIbHON poib puzmueckon

JeSITeTLHOCTH U KOMIIETEHIIMH B 3TOM.

00BEKTHUBHOE
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OCO3HaHUE POJIH
(bU3UIECKUX
KOMIICTEHIIHI B 3TOM;

YMEHHE UCIIO0JIb30BATh JI4 3HATD: noctuxxenus Yemuwii onpoc.
JOCTH>KEHHUS COBPEMEHHOM Tecmuposanue.
COBPEMEHHOM ¢du3nveckoil HayKu u

¢bu3nyueckoil HayKu u (bu3HYECKUX TEXHOJIOTUI

¢buznvecKux JUTSI TIOBBIILICHUS

TEXHOJIOTUH I COOCTBEHHOTO

MOBBILIEHUS MHTEJJIEKTYaJIbHOTO

COOCTBEHHOTO pa3BUTHUS B BEIOpaHHOMU
HMHTEJUIEKTYaTbHOTO npodecCHOHATLHOM

pa3BUTUSA B JIeATEIbHOCTH.

BBIOpaHHOM

npodeccnoHanbHOM YMETb: ucnonb3oBarb

NeSITEIbHOCTH JOCTHKEHUS

COBpPEMEHHOM
¢bu3nyecKoil HayKu.

yYMEHHE JI5 3HATD: ucrounuku /[oknao.
CaMOCTOSTEIIbHO uHpopmanuu. Pechepam.
n00BIBATh HOBBIE JIJIsI YMEThb:

cebs pusmueckue CaMOCTOSITEIIBHO

3HAHUS, UCTIOJIb3YsI J0OBIBaTh HOBBIE JIJIS

JUISL TOTO JOCTYITHbIE ce0s pu3nyecKre 3HaHus,

HCTOYHUKHU MCIIOJIB3YS IOCTYITHbIE
uHpOpMaLUU UCTOYHUKU UHPOPMALIUH.
YMEHHE BBICTPauBaTh JI6 YMETD: BeicTpauBare  |[Ipakmuueckas
KOHCTPYKTHUBHBIE KOHCTPYKTUBHBIE paboma.
B3aMOOTHOLIEHUS B B3alMOOTHOUIEHHUSI B

KOMAaHJI€ 110 PELICHUIO KOMaH/I€ 110 PEIICHUIO

001X 3a7a4; 0o0IIUX 3aJa4;

YMEHHE YIIPABIIATH JI7 YMETD: ynpasnsats

CBOEH NO3HABATEIbHON CBOEH ITO3HABATEIIBHOU

JESTENBHOCTBIO, JESTENIBHOCTBIO,

MIPOBOAUTD MIPOBOAUTH CAMOOLIEHKY

CaMOOILIEHKY YPOBHs YPOBHSI COOCTBEHHOTO

COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO

MHTEJJIEKTYaJIbHOTO pa3BUTHSA

pa3BUTHS,

MemanpeomMemHpix:

HCTIOJIb30BaHUE MI 3HATD: paznuunsbie [ Ipakmuueckas
pa3JIMYHBIX BUJIOB BU/Ibl [T03HABATEJILHOMN aboma
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M03HABATEIbHON
JEeATEIbHOCTH ISl
pemeHust pu3nyecKux
3a/1a4, IpUMEHEHUE
OCHOBHBIX METOJIOB
MTO3HAHMS
(HabmroieHus,
ONMCaHUs, U3MEPEHNUS,
AKCIEPUMEHTA) JIst
M3y4YEHUs Pa3IMYHbIX
CTOPOH OKPYKaroLen

JIeATEITLHOCTH.
YMETD: ucnonszoBanue
Pa3IMYHBIX BUJIOB
MO3HABATEIIbHOMN
JIeATETbHOCTH JJIS
perieHus GU3nIeCcKux
3a/1a4, MPUMEHEHUE
OCHOBHBIX METOJIOB
MO3HAHUS (HAOIIOICHUS,
OMHCAHUS, U3MEPECHHUS,
AKCIIEPUMEHTA) IS

Peghepam

NEUCTBUTEIBHOCTH W3Y4YEHUs Pa3IMYHbIX
CTOPOH OKpYKarouen
JIEHCTBUTEIILHOCTH
HCTIIOJIb30BaHUE M2 YMETb: ucnonb3oBanue [[Ipakmuueckas
OCHOBHBIX OCHOBHBIX paboma.
MHTEJUIEKTYyaJIbHBIX MHTEJUIEKTYaJIbHBIX
OIIEepaLIAiA: OIEpALMi: TOCTAHOBKHU
MIOCTAaHOBKH 3a/1a4H, 3a1auu, (HOpPMYIUPOBAHHUS]
(hopMyIMpOBaHUS TUIOTE3, aHAIN3a U
TUIIOTE3, aHAJIU3a U CUHTE3a, CPAaBHEHMS,
CUHTE3a, CPaBHEHUS, 0000111eHN,
000011IeHH S, CHCTEMAaTH3alMH,
CUCTEMAaTHU3allHH, BBISIBJICHUS IPUYUHHO-
BBISIBJICHUSI IPUYUHHO- CJIEJICTBEHHBIX CBS3EH,
CIIEICTBEHHBIX CBSI3EH, MIOKCKA aHAJIOT OB,
MOMCKA aHAJIOTOB, dbopMynupoBaHUs
(dbopMynupoBaHUs BBIBOJIOB JIJISl U3YUYCHUS
BBIBOJIOB JIJIsI Pa3IMYHBIX CTOPOH
WU3YYEHUS PA3IMYHBIX (bu3IeCKuX 0OHEKTOB,
CTOPOH (PU3HUECKUX SBJIEHUH U NIPOLIECCOB, C
00BEKTOB, SIBICHUN U KOTOPBIMU BO3HHKAET
IIPOLIECCOB, C HE00X0/IUMOCTh
KOTOPBIMU BO3HUKAET CTaJIKUBaThCS B
HE00X0IMMOCTD npodeccuoHanbHOM
CTaJIKUBAThCS B chepe
npodecCuoHATBHON
chepe
yYMEHHE reHepupoBats| M3 YMETD: renepupoBars |[Ipakmuueckas
UJIeU U ONpEeNsATh UJeH U ONPEeNATh paboma.

CpeICTBa,
HEOOXOIUMBIE IS UX
peanuzanuu

CpenCcTBa, HEOOXOAMMBIE
I UX peain3anu
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YMCHHC HCIIOJIb30BATh

VYMETD: ucnons3oBath

Yemuwui onpoc

pa3nuYHbIC UCTOYHUKH| M4 pas3nYHbIe UCTOYHUKH  |Tecmuposanue
JUIS TIOJTy4EHUs JUTSI TIOJTY4EeHUS
¢buznveckoi ¢duznueckoit
uHpopmanuu, uH(pOpMalnH, OLIEHUBATh
OIICHUBATH €€ ee JJOCTOBEPHOCTb
JIOCTOBEPHOCTD
YMEHHE M5 YMETb: ananuzupoBats |Ycemusiii onpoc
aHAIM3UPOBATH U TIPE/ICTaBIIATh Tecmuposeanue
MIPEJICTaBIATh nH(OpPMALIHIO B
nH(OPMAIIHIO B pa3IMYHBIX BUIAX
pa3IMYHbIX BUIAX
YMEHHE ITyOJIUIHO Mo YMETb: ny6mmuno Peghepam
MIPEJICTaBISATh MPEJICTaBIISTh /[oknao
PE3YIIbTATHI pe3yIbTaThI
COOCTBEHHOTO COOCTBEHHOTO
WCCJICIOBAHMS, BECTU WCCJICJIOBAHMSI, BECTH
JTUCKYCCUU, TOCTYITHO JTUCKYCCHH, JOCTYITHO U
¥ TAPMOHHYHO COYeTast TapMOHHYHO COYETast
coziep;kanue u Gopmbl coJiep:kanue U GopMbI
MpeICTaBIsIeMON MPEICTaBISIEMON
nHpopManuu; nHpopManuu;
npeomMemHmuix:
c(hOpMUPOBAHHOCTD 111 3HATD: o ponu u mecte |Vcemmuwiii onpoc

IIPEICTaBICHUN O pOJIn
U MecTe (pU3UKU B
COBPEMEHHOM HAYYHOU
KapTUHE MUPAa;
MMOHUMAaHHe
(buzmdeckoit
CYLIHOCTH
Ha0J110/1a€MBIX BO
Bcenennoii sSBieHuMiA,
poya pu3uKu B
(dbopmMupoBaHUU
Kpyrosopa u

(G YHKITMOHATTEHOM
IrPaMOTHOCTH
YenoBeKa s
pelieHus
MPAKTUYECKHX 3a71a4;

(bu3uKN B COBpEMEHHOMI
Hay4YHOU KapTUHE MHPA;
NOHUMaHHe (PU3NIECKON
CYIIIHOCTH HAOJIIOAaeMbIX
BO BcenenHoi SABIeHUH,
poiu pu3uKM B
dbopmupoBaHUU
Kpyro3opa u
(byHKIMOHATBHON
rPaMOTHOCTH YEJIOBEKa
JUISl pELICHUS
MPAKTUYECKUX 3a7au;

Tecmupoesanue
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112 3HATD: Yemmuwiii onpoc
BJIaJICHUE OCHOBOIOJIAraoIue Tecmuposanue
OCHOBOTIOJIAral0IUMHU buznYeCKre TOHATHUS,
¢buznueckuMu 3aKOHOMEPHOCTH, 3aKOHbI
MOHATHSIMH, U TCOPHH;, YBEPCHHOE
3aKOHOMEPHOCTSIMH, HCIIOJIb30BaHUE
3aKOHAMHU W TEOPHSIMH, buznueckoit
YBEpPEHHOE TEPMHUHOJIOTUH U
WCIOJIb30BaHUE CUMBOJIUKHT
(buzmveckoi
TEPMHUHOJIOTUA )31 YMETDb: yBepeHHoe
CUMBOJIUKH UCIIOJIb30BaHUE

buznueckoit
TEPMHUHOJIOTUH U
CUMBOJIUKH

113 3HATD: ocHOBHBIE llpakxmuueckas IK3ameH
BJIaJICHUE OCHOBHBIMHY| METO/Ibl HAYYHOTO paboma
METOJIaMH  HAy4YHOTO MTO3HAHUS Tecmuposanue
MO3HAHUS,

HCIIOJIb3YEMBbIMU B

busuke: YMETD: Bnageth

HaOJIIOIEHUEM, OCHOBHBIMH METOIaMU

OTIHMCaHUEM, HAy4YHOTO MMO3HAHUS,

U3MEpEHHUEM, HCIIOJIb3YEMBIMH B

AKCIIEPUMEHTOM; ¢busuke: HAOTIOACHUEM,
OIMCAaHUEM, U3MEPCHHUEM,
IKCIIEPUMEHTOM;

174 Yemuwi onpoc IK3amen
yMeHusi 00palaTbIBaTh| YMmets: 00pabaTbIBaTh IIpaxmuueckas
Pe3YIIbTATHI pe3yJIbTaThl U3MEPEHUH, | paboma.
HU3MEepeHuil, 0oOHapyKHUBaTh
OoOHapyXHBaTh 3aBUCHMOCTE MEXKTY
3aBHUCHMOCTh  MEXIY] (buznuecKuMu
(buzmIecKuMU BEJIMYUHAMU, OOBSICHITH
BEITMYMHAMU, MOJIy4E€HHBIE PE3YIbTATHI
OOBSACHSITH
MOJIy4EeHHBIE
Pe3yNIbTAThI U
c(hOpMHUPOBAHHOCTH 115 YMETh: Yemmuwiii onpoc
YMEHHUS pemarb pemars Gu3nuecKue IIpaxmuueckas
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¢busznueckue 3a1aun

3aJa4un

paboma.

c(hOpMUPOBAHHOCTh
YMEHHUS  TPUMCHSTH
MOJIyYeHHbIE  3HAHMUS]
JUISL 00BsSICHEHUS]
YCIIOBUH  MpOTEKaHUS]
(bu3HUECKUX SBICHHUM
B pUPOJIE,
npodeccnoHaTbLHOM
cdepe U sl TPUHSITHS
MPAKTUIECKHIX
peleHuit B

TIOBCETHEBHOM KU3HH,

116

YMETb: npumeHaTs
MOJTy4YCHHbIEC 3HAHUS /IS
OOBSICHEHUS YCIIOBHH
NpoTeKaHus PU3NIECKUX
SIBJICHUH B IPUPOJE,
npodeccrnoHabHOM
cdepe u U1 NPUHATUSL
IIPAaKTUYECKUX PEUICHUH B
MIOBCEJHEBHOM JKU3HU;

Yemuwu onpoc.

IIpakmuueckas
paboma
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PELIEH3A

Ha pa6ouyto NPorpaMmy AUCUMNINHBI «PU3nKa»,
paspaboTaHHYH MpenogaBaTesiemM
MOY AO BO AIrACY NMPOPECCUNOHAJIbBHOE YUNJTULE

BekTeHoBolM B.1.

Pa6ouyas nporpamma AuCLUUNAUHLI «Dusnka», npegHasHadeHa ansa crygedtos [ BOY AO

BO AIACY TPO®ECCUNOHAJIBHOE YUWUNNLIE, cootsetctByer Tpe6oBaHuaM
defepanbHOro rocyAapCTBEHHOro 006pa3oBaTefibHOro CcTaHfapTa CpefHero npogecCMoHabHOro
obpasoBaHua no cneuunansHocT 08.02.09 MoHTaX, Hanagka u aKcnayaTaumsa 3neKTpoobopyaoBaHua
MPOMbILUNEHHBIX U TPaXKAAHCKUX 3[aHUN.

MocnenoBaTeNlbHOCTb M3yUYeHUst yYebHOro mMatepmana v pacnpegeneHne yyebHbIX 4acoB Mo
pasfenam (TemaMm) COOTBETCTBYIOT TP€60BAHMAM K YPOBHIO NMOATOTOBKMN BbIMYCKHUKOB, U3/10KEHHbIX B
cTaHgapTe No chneyuanbHocTW. Bce pasgenbl B NporpamMe /IOTMYECKM B3aMMOCBsi3aHbl. Bce
Heo6X0ANMble TeMbl MPUCYTCTBYIOT.

MpefCcTaBfeHHaa Ha peLeH3nto paboyas nporpamMma COAepXWUT MOACHUTENbHYI 3amnucky,
TeMaTU4ecKuUii NnaH, cofepxxaHne y4yebHONW AMUCUUNNHBLI, OCHOBHYIO W AOMNOSIHATENbHYHO Y4ebHYI0
nnTepaTypy, cpeacTsa 06yyeHuns.

B MOACHMTENbHOW 3anuCKe [aHO KpaTKoe OMuCaHWe HasHayeHWUs AUCLUNWHBI, CBA3b C
APYTUMWU AUCLUMMNIMHAMM YYeOHOro niaHa, TPeboBaHMS K 3HAHMAM U YMEHMSAM, KOTOPbIMU [0/KEH
0BNafeTb CTYAEHT B pe3ynbTaTe W3y4YeHUs [aHHON AMCUMNAWHBI. B TemMaTMYyecKoM MnaHe BecCh
mMaTepuan pa3buT Ha pasfenbl U TEMbI C YKa3aHWeM KOHKPETHOr0 KO/IMYecTBa YacoB [/ TEOPETUYECKNX
M MPaKTUYECKUX 3aHATWIA, MPOCNEXMBAETCA MOCNeA0BaTeNbHOCTb M3yuyeHMs yuye6HOro matepuana,
YUMTBIBAKOTCA MEXMNPeAMETHbIE CBS3M.

[ns 3aKpensieHnst TeopeTUUYecKUX 3HaHWIA N NPMOBGPETEHNS NPAKTUYECKUX HAaBbIKOB U YMEHWI
B Nporpammy [AWCLUMNAWHbLI BKIKOUYEHO MPOBeAeHMEe NPaKTUYECKUX 3aHATWIA. PekoMeHayemas
nuTepaTypa COOTBETCTBYET TeMaTUKe ANCLMUNANHBI.

CopepxxaHue nporpammbl OPUEHTUPOBAHO Ha MOArOTOBKY 06Yy4aloLMXCA K OCBOEHUIO
npoeccnMoHanbHbiX  MOAY/Neid OCHOBHON 06pa3oBaTeNlbHON MporpaMMmbl N0 CReyuanbHOCTH
08.02.09 MoHTax, Hanafka u aKkcnayatauus 3neKTpoo6opyf0BaHNSA MPOMbBILLIEHHBIX U FPaXAaHCKUX
30aHWNI

CumuTalo, 4TO npefcTaBfieHHas paboyas nporpamma fBAseTCS aKTya/lbHOW, COOTBETCTBYeT
COBpPEMEHHbIM TpeboBaHMAM W MOXeT OblTb PeKOMeHAO0BaHa [ANA WCMO0/Ib30BaHUA MNPU U3YUeHUU
ancunnnunHel «Pusnka», And cTygeHTos cneynansHocTn 08.02.09 MoHTax, Hanagka u skcnayarayma
3N1eKTPO06OPYAOBAHUSA MPOMbBILLIEHHbIX U FPaXKAaHCKUX 34aHWUIA.

[Ovpextop MBMNOY AO «AcTpaxaHCKuii
TEXHOMOTNYECKNI TEXHUKYM» KaHAuAaT
nesfarormyeckmx Hayk
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