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1. IOACHHUTEJIBHAS 3AITMCKA

[Iporpamma 006111€00pazoBaTebHON yueOHOro npeamera «Pu3nkay npeaHa-
3Ha4YeHa JUIs u3y4deHus: (U3uKU B IpodecCHOHaIbHOM 00pa30BaTeNIbHOM Opranmsa-
uuu Komnemx XKKX ATACY, peanusytoiiero o0pa3oBaTeibHYI0 IPOrpaMMy Cpei-
Hero oOuiero oopa3zoBaHus B Mpejernax OCBOCHHUsS OCHOBHOM MpodeccHOoHambHOM
obpazoBarensHOM mporpammel CITO (ITTICC3) Ha 6a3e ocHOBHOTO 00111eT0 00pa30-
BaHMS MPU MOJITOTOBKE CIIEIIMAIUCTOB CPEAHETO 3BeHa 110 crienranbHocTH 08.02.04.
BonocHa0xxeHne u BOJOOTBEICHNUE.

[IporpamMma paspaborana Ha ocHOBe TpeOoBaHuii denepanbHOr0 rocyaap-
CTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CPEAHEro o01Iero oOpa3oBaHuUs, YTBEp-
XKIEHHOrO MprKazoM MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoii @exnepa-
uu ot 17 masg 2012 r. N 413 (3apeructpupoBad MunuctepcTBoM toctutiuu Poc-
cuiickoit @eneparuu 7 utons 2012 r., peructpanuonnsii N 24480), [Tpukaza Mu-
HUcTepcTBa npocseuieHus: Poccuiickoin @enepannu ot 23.11.2022 Ne 1014 "O6
yTBEpKJIeHUH (perepanbHOil 00pa3oBaTeIbHON MPOrpaMMbl CPEAHETO OOIIETo 00-
pazoBanusa" (3apeructpupoBan 22.12.2022 No 71763), denepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa CPEIHETO MPOPECCHOHATLHOTO 00pa3oBa-
Husg 1o cnemuanbHoctu  08.02.04 BopocHaOGxkeHue UM BOJOOTBEACHHE
Ne 489 ot 28.06.2023 r.

B Hacrosiee Bpems BaxxHeENIIMeE Uenn U 3a1a4n «DU3UKU» 3aKIIF0YAIOTCS B
dbopMUPOBAHUU TPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE
MHUpa, OCBOCHUM 3HAHUM O (PyHIaMEeHTaIbHbIX (U3UYECKUX 3aKOHAX U MPUHIIUNAX,
JIeKAIIUX B OCHOBE COBPEMEHHOM (hPM3MUECKON KapTUHBI MUpPa; Hau0o0JIee BaXKHBIX
OTKPBITUSIX B 00JaCTH (DU3UKH, OKA3aBIINX OMPEACIISIONIee BIMSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUU; METOJaX HAyYHOT'O MO3HAHUS IPUPO/IBI;

Coneprxanue porpaMmbl y4eOHON TUCITUTIINHBL «DH3nKay HANpaBJIeHO HA
dbopmupoBaHue Yy 00yUYaIOIINXCS:

- OBJIAJICHUE YMEHHSIMU MPOBOIUTH HAOIOICHHS, TFIAHUPOBATDH U BBHITIOTHATh
AKCTIEPUMEHTHI, BBIIBUTATh TUTIOTE3bI U CTPOUTH MOJIETH, TPUMEHSTh TOJTyYEeHHbIE

3HaHMS 1O (u3MKe sl OOBSICHEHHS Pa3HOOOpa3HbIX (PUINYECKHUX SBICHUN U
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CBOMCTB BENIECTB; MPAKTUUECKH UCIIOJIH30BATh (PH3NYECKHE 3HAHUS; OIICHUBATH JI0-
CTOBEPHOCTb €CTECTBEHHO-HAYYHON MH(POPMAIIHH;

- pa3BUTHEC TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEH B MpoIlecce MPHOOPETCHMS 3HAHUA M YMEHUH 10 (DU3UKE C MCTIONb-
30BaHHEM Pa3JIMYHBIX UCTOYHHKOB MH(GOPMAIIMK W COBPEMEHHBIX MH(MOPMAIIHOH-
HBIX TEXHOJIOTHI;

- BOCITUTAHUE YOSKICHHOCTH B BO3MOYXHOCTH TIO3HAHUS 3aKOHOB TIPUPOJIHI,
WCITOJIB30BaHUS JOCTHIKEHUH (PU3HKHU Ha 0J1aro pa3BUTHUS YEIIOBSYCCKON IMBUITH3a-
ITUW; HEOOXOIUMOCTH COTPYTHUYECTBA B TIPOIIECCE COBMECTHOTO BBITOJTHEHUS 3a-
Ja4, yBKUTEIIPHOTO OTHOIIIEHUS K MHEHUIO OTITIOHEHTA TIPH 00CYXACHUH MPoOIIeM
€CTEeCTBEHHO-HAYYHOT'O COJIEPYKAHUs; TOTOBHOCTH K MOPaJIbHO-dTHYECKOM OILICHKE
WCITOJIb30BAHUS HAYIHBIX TOCTH)KCHHM, 9yBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY-
JKAIOIIEH CPEIbI;

- UCTIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUM U YMEHHM JIJIs PEIICHUS MPaKTH-
YeCKUX 3aJa4 ITOBCEIHEBHOM >KHM3HU, oOecreueHus Oe30IMacHOCTH COOCTBEHHOM
JKW3HHU, PAllMOHAJIBHOTO MPUPOIOIIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH cpeabl 1
BO3MOYKHOCTH TPUMEHEHU S 3HAHUW TIPH PEIICHNH 33714, BO3ZHUKAIOIINX B MIOCTIETY-

oIIeH mpodeccnoHanbHOM AeATEILHOCTH.

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA.

B ocHoBe yuebHOTro npeamera «®du3nkay JIEKUT yCTaHOBKA Ha (OPMUPOBA-
HUE y 00y4aeMbIX CUCTEMbI 0a30BbIX NOHATHI (DU3UKU U TIPE/ICTABICHUN O COBpe-
MEHHOHN (PU3NYECKON KapTUHE MHpPA, a TAaKKe BbIpaOOTKAa YMEHHI MPUMEHSATH (u-
3UYECKUE 3HAHUS KaK B NPOPECCHOHATIBHOU AESITEIBbHOCTH, TaK U AJI PELICHUS
YKU3HEHHBIX 3a]1a4.

MHorue nojoxxeHusi, pa3BUBaeMble (PU3UKOI, paccMaTpUBalOTCA KaK OCHOBA
CO3/IaHUs U UCIIOJIb30BaHUS MH(POPMAIIMOHHBIX U KOMMYHHMKAITMOHHBIX TEXHOJIOT Ui
(MKT) — oxgnoro u3 Haunbojee 3HAYMMBIX TEXHOJIOTUYECKUX JTIOCTUKEHUIN COBpe-

MEHHOM ITUBIIA3AIINH.



®du3nka JaeT K9 K MOHUMAaHUI0 MHOTOUYMCIICHHBIX SIBJICHUH U TTPOIIECCOB
OKPYXAaIOIIEero Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTIX, COIMOJIOTHH, SKOHOMUKE,
sS3BIKE, JINTEpAType U Ap.). B pusnke hopMupyroTcss MHOTHE BHIIBI ACSTEIHLHOCTH,
KOTOPBIE UMEIOT METAPeIMETHBIN xapakTep. K HUM B epByI0 ouepeab OTHOCITCS:
MOJICTTUPOBaHNE OOBEKTOB U MPOIIECCOB, MPUMEHEHNE OCHOBHBIX METOJIOB ITO3HA-
HUS, CUCTEMHO-WH(OPMAIMOHHBIN aHaIu3, (GOopMyIHMpOBaHUE THIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IEeHNEe, CHCTEeMAaTH3allns, BBHISBICHUE TPUYUHHO-CIIC]-
CTBEHHBIX CBS3CH, MOWCK AaHAJIOTOB, YMpaBJICHHE OOBEKTAMU W MPOIECCAMHU.
VIMeHHO 3Ta AUCIMIUIMHA TTO3BOJISET MO3HAKOMUTE CTYACHTOB C HAYYHBIMH METO-
JaMU TIO3HAHUS, HAYIUTh X OTINYATh THIIOTE3y OT TEOPHH, TEOPHUIO OT DKCIICPH-
MEHTA.

®du3nka UMEET 0YeHb OOJIBIITOE M BCEBO3PACTAIOINIEE YHCIIO MEKAUCITUTLIN-
HapHBIX CBS3EH, MPUYEM Ha YPOBHE KaK MOHATUHHOTO anmnapara, Tak 1 HHCTPyMEH-
tapusi. CkazaHHOE TIO3BOJISIET pacCMaTpuBaTh GU3UKY KaK METAAUCITUIUIMHY, KOTO-
past MPeOCTARISICT MEXAUCITUTUTMHAPHBIN SI3BIK JIJIS1 ONMCAHUS HAYYHOW KapTHHBI
MUpa.

duznKa SBIAETCS CUCTEMOOOpa3yronuM (GakKTOPOM ISl €CTECTBEHHO-HAYY-
HBIX Y4€OHBIX MPEAMETOB, MOCKOJIBKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE COJIEP-
KAHUS XUMHUU, OUOJIOTHH, reorpadru, aCTPOHOMUU M CICIHAIBHBIX JTUCIUTIIINH
(TexHUYECKass MEXaHUKa, JJICKTPOTEXHHUKA, DJICKTPOHUKA U JIp. YUCOHBIN mpeaMeT
«DusmuKa» co3naeT YHUBEpCaAIbHYIO 0a3y s u3ydeHus: oomenpoheccuoHaIbHbIX
U CICUMAJIBHBIX AUCIUILIINH, 3aKIabiBas GyHIaMEHT JJis MOCIEAYIOIIEro ooyue-
HUS CTYJICHTOB.

OO6nanass JOTUYECKON CTPOMHOCTBHIO M OIMUPASCh HA IKCIIEPUMEHTAIbHBIC
dakTbl, yueOHbIIH TpeaMeT «Pu3uka» GOpMHUPYET Y CTYICHTOB MOJIMHHO HAYYHOE
MupoBo33penne. Ousnka IBISICTCSI OCHOBOM YYSHHUSI O MaTepUAIIBHOM MHUPE U pe-
maeT mpoOsemMsl 3Toro mupa. zydenue gusuku B mpodeccrnoHaabHbIX 00pa3oBa-
TEJIbHBIX OpPTaHU3ANMIX, PCATH3YIOIMIMX 00pa30BaTEIBLHYIO MPOTrpaMMy CPEITHETO

obmero obpazoBanus B npenaenax ocBoenus [IIICC3 CIIO na 6a3e ocHOBHOTO 00-



niero 00pa3oBaHusl, UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTHU OT Mpoduiist mpodec-
CHOHAJIBHOTO 00pa30BaHUsA. DTO BBIpAXKAETCA B COACPNKAHUM OOy4YEHUSs, KOJIHUe-
CTBE YacOB, BBIJCIIIEMBIX HAa W3YYEHHUE OTAEIBHBIX TEM MPOTPAMMBI, TTyOMHE HX
OCBOEGHUS CTyJIeHTaMH, 00beMe U XapaKTepe MPaKTUUECKUX 3aHATHUM, BUJIaX BHea-
YIUTOPHON CaMOCTOSITENFHON paOOThI CTYACHTOB.

[Tpu ocBoenun npodeccuit CIIO Texnuueckoro npoduis mpopeccuoHalb-
HOTO 0Opa3oBaHus (Pu3nKa u3ydaercs 0osiee yriayOaeHHO.

B conepxanuu ydeOHOrO mpenMera mo (uU3MKe MPHU MOJATOTOBKE 00yuaro-
HIMXCS IO MPOPECCUSIM TEXHUUECKOT0 MPopuiist mpodhecCHoHaIsHOTr0 00pa3oBaHus
pOo(UIHLHON COCTABIISIIOIICH SBISIETCS pa3aen « DNEKTPOJIUHAMHUKAY, TaK KaK 00JIb-
IIMHCTBO Mpodeccruil U crennaIbHOCTEH, OTHOCSIIMUXCSA K 3TOMY NpouiIo, CBS-
3aHBI C DJIEKTPOTEXHUKOU U DJIEKTPOHHUKOM.

Teopetnueckue cBeneHus 1o (HU3MKE JOMOIHAIOTCS AEMOHCTPALUsIMU U Jia-
O0opaTopHBIMU paboTaMH.

Nzydenne obuieodpazoBarenbHON yueOHOro npeaMera «Ous3nkay 3aBepiia-
eTCsl IOJBEICHUEM UTOTOB B (JOpME IK3aMEHa B paMKax MPOMEXYTOUHOM aTTecTa-
uuu ctyaeHToB B npouecce ocsoenus [HTICC3 CIIO ¢ nonyyeHuem cpeaHero o0-

ero oopazosanus (IIIICC3).

3. MECTO YYEBHOI'O IIPEIJMETA B YYEBHOM IIJIAHE
OOpazoBatenbHast  y4eOHbIE  mpenmer  «Du3MKa»  OTHOCHTCS K
o011e00pa3oBaTeIbHOMY  y4eOHOMY MKy OCHOBHOM mpodeccuoHanbHOM
o0OpazoBaTeIbLHOM MPOTPaMMBbI CPEHETO Mpo(ecCuoHaILHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOT'O OOLIEro 00pa3oBaHuUsl C MOJYYEHUEM CpEIHEro oO0Iiero oOpa3zoBaHUs
(TITICC3) ¢ yuerom tpedoBanuii ®PI'OC CIIO u npoduias npodecCHoHaTLHOTO

oOpa3oBaHUs.



4. TITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPE/I-
META.

OcBoenue conepkanus yueoHoro npeamera «duznka» odecrnedynBaeT J0CTH-
KEHUE 00YJArOITIMHUCS CIEAYIONUX Pe3yJbTAaTOB:

JIUYHOCHHbBIX

JI1 94yBCTBO rOPAOCTH U YBa)KEHUS K UCTOPUHU U JOCTHKCHUSIM OTEUECTBEH-
HOM (pru3MUecKoi HAyKH;

JI2 ¢pu3mdecku rpaMOTHOE TOBEACHHUE B MPOQPECCUOHATILHOM IEITEIbHOCTH U
OBITY TIpH 0OpaIeHnH ¢ TpUOOpaMu U YCTPONCTBAMU;

JI3 TOTOBHOCTB K NPOAOJIKEHUIO 00Pa30BAHMS U TOBBIILICHUS KBATHU(PUKALIMH
B M30paHHOI NpodecCuOHATBHOU EATeTbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH
(bU3NYECKUX KOMIIETEHIIUN B 3TOM;

JI4 ymeHue UCTOIB30BaTh JOCTHXKEHUS COBPEMEHHON (PU3NYECKON HAYKH U
(bU3HMYEeCKUX TEXHOJIOTHH JIJIsl TOBBIMICHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO pa3-
BUTHS B BRIOpAaHHOM MPO(PECCUOHAIBHON AEATENBHOCTH;

JIS ymeHune caMoCTOsITENbHO JOOBIBATH HOBBIE /JIs ce0s Pu3nyecKue 3HaHuUs,
UCIIOJIB3YS JIJISL 3TOTO JOCTYIMHBIE ICTOUHUKUA UH(POpMAIUK;

JI6 ymeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOUIEHUS B KOMaH/E 110
pEIIeHNIO OOIINX 3a/1a4;

JI7 ymeHue ynpaBisiTb CBOEH MO3HABATEIBLHON JEATEIbHOCTHIO, TPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYalIbHOTO Pa3BUTHSI;

MemanpeomemHulxX:

M1 ucnonb30BaHUE PA3TUYHBIX BUIAOB MO3HABATEIILHON NESITEIBHOCTH JJIS
perieHus: GU3NIECKUX 3a/1a4, MPUMEHEHUE OCHOBHBIX METOJIOB TTO3HAHUS (HAOII0-
JICHUsI, OTIMCAHUSI, UBMEPEHUSI, IKCIIEPUMEHTA) JJIsl U3YyUYEHUS Pa3IMUHbIX CTOPOH
OKPYKarOUIEN TeVCTBUTEIBLHOCTH;

M2 ucnosib30BaHHE OCHOBHBIX MHTEIJIEKTYaJbHBIX OINEpalldii: MOCTAHOBKHU
3ajaun, GOpMyJIMPOBAaHMS TUIIOTE3, aHAIN3a U CUHTE3a, CpaBHEHUs, 0000IICHUS,

CUCTCMATHU3allH, BBEABJICHUA ITPUYXMHHO-CICACTBCHHBIX CBHBGﬁ, IIONCKAa aHaJO0IoB,



(dbopMynupoBaHUs BHIBOAOB ISl U3yYEHUS PA3IMYHBIX CTOPOH (PU3HUECKUX OOBEK-
TOB, SIBJICHUN U TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS
B npodeccuoHaIbHOM cdepe;

M3 yMmeHue reHepupoBaTh UACH U ONPEICISITh CPEACTBA, HEOOXOAUMBIE ISt
UX pealln3alny;

M4 ymeHue ucnosib30BaTh pa3inyHble UICTOYHHUKH JUIS TIOJIy4EeHUS PU3nye-
CKOM MH(OpMaIMH, OLIEHUBATH €€ T0CTOBEPHOCTD;

MS ymeHue aHaIu3upoBaTh U NPEACTABISATh HH()OPMALIHMIO B pA3JIUYHbBIX BH-
Aax;

M6 ymMeHue myOIMuHO NPECTaBIATh PE3YIbTAThl COOCTBEHHOTO HCCIIE0BA-
HUS, BECTH JUCKYCCUH, JIOCTYITHO M TAPMOHUYHO COYeTas CoAepKaHue U (popmsl
IpeacTaBIsIeMOl HH(pOpMauu;

npeomemHuulx:

11 chopMUpPOBAHHOCTH MPEICTABICHH O POJIM U MECTE (PUBUKU B COBPEMEH-
HOU Hay4YHOU KapTHHE MUPA; MOHUMAaHKE (PU3UUECKOU CYIIIHOCTH HAOJI0Ia€MbIX BO
Bcenennoit sBieHudt, poiau Gpu3nku B GOpMHUPOBAHUM KPYyro3opa U (PyHKIMOHAIb-
HOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHHsI MPAKTUIECKUX 3a/1ad;

12 BrameHne 0CHOBOMOJATAOIUMHU (PU3MUECKUMHU MTOHATUSIMU, 3aKOHOMEp-
HOCTSIMHU, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE MCIOJIb30BaHuE (PU3NUECKON TEpMU-
HOJIOTUU ¥ CUMBOJIVKHY;

[13 BnajgeHne OCHOBHBIMU METOJAMH HAayYHOT'O MO3HAHUS, UCIIOJIb3yEMbIMU
B (pu3nke: HAOIIOICHUEM, OTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

[14 ymenust oOpabaThiBaTh pe3yabTaThl U3MEPEHUI, OOHAPYKUBATh 3aBHCH-
MOCTb MEXAY (GU3NYECKUMHU BEIMUMHAMHU, OOBSICHATD MOJyUYEHHBIE PE3yJIbTaThl U

JIeNaTh BBIBOIBI;

[15 chopmupoBaHHOCTH YMEHHSI peniaTh (U3UUECKUE 3aa9H;

[16 chopmMrpOBaHHOCTH YMEHUS IPUMEHSTH MOTYYeHHbIEC 3HAHUS JIJIs1 00bsIC-
HEHUS YCIOBHI MPOTEKaHUs (PU3UUECKUX SIBJICHUN B IPUPO/IE, MPOPECCHOHATHHON

cdepe u 7151 TPUHATHS TPAKTUIECKUX PEIICHUH B TTIOBCEAHEBHOM KU3HU;



I17 copmupoBaHHOCTH COOCTBEHHOW TO3HUIIMHU MO OTHOIICHHUIO K (hu3mde-
CKOM MH(pOpMaIMK, TOTYyYaeMOU U3 Pa3HbIX HCTOYHUKOB.

OK 01. Bei6upats ciocoObl petieHust 3a1a4 mpohecCHOHAIBHOU AeTeIbHO-
CTU MIPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonws3oBaTh COBPEMEHHBIE CPEJICTBA MOUCKA, aHAJIM3a U HUHTEP-
npeTanuu nHopMaluK, U UHPOPMALIMOHHBIE TEXHOJIOTHH JIJIs1 BHITIOJIHEHHUS 33124
npoecCHOHANTEHOM TSI TETEHOCTH

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOGECCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHUE, MPEANPUHUMATENBCKYIO IEATEILHOCTh B MPOQPECCHOHANb-
HOM1 c(epe, UCTIOTB30BaTh 3HAHUS 1O (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX KH3-
HEHHBIX CUTYaIUsIX

OK 04. DddexTuBHO B3aMMOACHCTBOBATh U PabOTaTh B KOJIJIEKTUBE U KO-
MaH]ie

OK 05. OcymecTBisATh yCTHYIO M TUCbMEHHYI0 KOMMYHHUKAIIUIO HA TOCY1ap-
CTBEHHOM s3bIke Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COLMATIBHOTO U
KYJBTYPHOTO KOHTEKCTa

OK 07. CopeiicTBOBaTh COXpAHEHHUIO OKPYKAIOIIEH Cpefibl, pecypcocoOepe-
KEHUI0, TIPUMEHSTh 3HAaHUS 00 U3MEHEHUU KJIMMaTa, IPUHITUITBI OePEAKITMBOTO TTPO-

U3BOJICTBA, 3O (PEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSIX
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S5.COAEPKAHUE YYEBHO IIPEIMETA

HaumenoBanue pasae- Coz[epmafme yqeﬁﬂoro MaTepuaJia 1 q)OprI OopraHu3anvu ae-
JIOB U TEM ATCJIbHOCTH oﬁyqamumxc;l

BBenenue ®dusuka - pyHIaMeHTalbHAS HayKa O TIPUPO/IE.
EctecTBeHHO-Hay4YHBIN METO]] O3HAHUS, €0 BO3MOKHOCTH U Tpa-
HULbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUsI B IIpOLIECcCe TO3Ha-
HUs npupoibl. MonenupoBaHue GU3NYECKUX SABICHUN U MpoIiec-
coB. Pounb s3kcriepumMenTa 1 TEOpUH B MPOLIECCE TO3HAHUS IIPU-
ponbl. dusnyeckas BenuuuHa. [lorpemHoctu usmepenuit pusuye-
CKUX BeMM4YMH. OU3nuecKue 3aKOHbI. [ paHUIIbI TPUMEHUMOCTH
¢busnueckux 3akoHOB. [loHsTHE O PU3MUECKON KApTHHE MUPA.
3nayenue ¢pusuku npu ocBoenuu npodeccuiit CI10 u cnenmans-
Hocteir CIIO.

Pa3zgen 1. Mexanuka

Tema 1. Kunematuka Mexannueckoe asuxenue. [lepememenne. [1yts. CkopocTs. PaB-
HOMEPHOE IPSMOJIMHEHHOE NIBHKEHHUE. YCKopeHue. PaBHomepe-
MEHHOE NpsMoJIMHeNHoe 1BrkeHne. CBoOoIHOE naeHue. J[Buxe-
HUE Tena, OPOIIEHHOTIO [T0J1 YTJIOM K TOPU30HTY. PaBHOMEpHOE /1BU-
KEHUE T10 OKPYKHOCTH.

[IpakTuueckas padora Nel. Pemenue 3anau. Ilepememienne I1yTh.
CKOpOCTb.

[IpakTuueckas pabora Ne2. Pemenue 3aau. PaBHoMepHOE npsiMo-
JMHEWHOE JIBH)KEHUE

[IpaxTuueckas padora Ne3. Pemenue 3anas. /IBuxenue tena 6po-
LIEHHOTO 0J1 YIJIOM K TOPU30HTY.

[IpakTuueckas pabora Ne4. Pemenue 3ana4. [IBrkeHUE 110 OKPYX-

HOCTH.
Tema 2. 3akonnl Mexa- | Ilepssiii 3akoH Hetorona. Cuna. Macca. Umnynbsc. Bropoii 3akon
Huku Herotona. Herotona. OCHOBHOM 3aKOH Kjlaccu4yeckoi TuHaMuku. TpeTuii 3a-

KoH HbroToHa. 3aKOH BCEMHUPHOTO TAroTeHus. [ 'paBHUTAlIMOHHOE
nosie. Cuna tsxectu. Bec. CriocoObl n3mepenust maccsl Teil. Cubl
B MEXaHHUKE.

[IpakTuueckas pabora NeS. Pemenue 3agau. 3akonsl HproToHa
IIpakTuyeckas padora Ne6. Pemenue 3ana4. 3akon BecemupHoro
TATOTCHUS.

Tema 3. 3akoHbl coxpa- | 3aKOH COXpaHEHHUs HMMIyibca. PeakTuBHOe IBMXeHue. Pabota
HEHUsS B MEeXaHHKe. cuibl. PaboTa noteHnuanbHbeix cuil. MomHocTs. DHeprus. Kune-
tudeckas dHeprus. [loreHnuanbHas 3Heprus. 3aKOH COXpaHEHHUs
MEXaHW4YeCKou dHepruu. [[puMeHeHne 3aKOHOB COXPAHEHUS.
[IpakTuyeckas pabora Ne7. Pemenue 3a1a4. 3aKOoH COXpaHEHUs
VIMITYJIbCa

ITpakTuyeckas pabota Ne§8. Pemenue 3ama4. Pabora .MoniHocTb
[IpakTruyeckas pabora Ne9. Perienue 3a1a4. 3aKOHbI COXpaHEHUS
MEXaHUYECKON DHEPIHUU.
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Pa3nes 2. MoJsiekyasipHasi pu3MKa M TEPMOJIHHAMHUKA

Tema 4. OcHOBBI Mo.J1e-
KYJSIPHO-KHHETHYe-
ckoii Teopun. Uneann-
HbBIH ras.

OCHOBHBIE OJI0KEHUS MOJICKYJISIPHO-KUHETHYECKOW Teopuu. Pa3-
MEphI 1 Macca MOJIEKyJ U aToMoB. bpoyHoBckoe aBmwxkenue. ud-
¢by3us. Cuiibl U SHEPrUsl MEKMOJIEKYJISIPHOTO B3aWMOJCHUCTBHUS.
Crpoenue razoo0pa3HbIX, KHUIKUX U TBEPAbIX Tel. CKOpOCTH JBH-
JKEHUS MOJIEKYJ U X u3Mepenue. Vneanpnelii ras. JlaBnenue rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUUYECKON TEOPUU TI'a30B.
Temmneparypa u ee usmepeHue. ['a30Bbic 3aKOHBI. AOCOIIOTHBIN
HyJb TeMIlepaTypbl. TepMoauHaMuyecKas LIKajga TEeMIEpPaTyphbl.
VYpaBHEHHE COCTOSIHUS MACaNbHOro rasa. MomsipHasi ra3oBasl Io-
CTOSIHHAS.

ITpaktrueckas padota NelO Pemenue 3amau OCHOBHOE ypaBHEHHUE
MKT.

[Tpaktuueckas pabora Nell Pemenue 3amau DHEprusi TEIIOBOTO
JIBIJKEHUSI MOJICKYII.

[Tpaktuueckast padota Nel2 Pemenue 3amau 3akon boins Mapu-
oTTa

[Tpaktueckas paborta Nel3 Pemenune 3anay 3akon [ eii-Jlroccaka

[TpakTnueckast 3anaya Ne 14 Pemenue 3anau 3akon lapms

ITpaxtuueckas padotaNel5 Pemenue 3anau ["a3oBbie 3akoHbI. ['pa-
¢duyeckue 3a1a4u.

Tema 5. OcHOBBI Tep-
MOJANHAMUKH.

OcHOBHbBIE TOHSATHUSI U ONpeiesieHUus. BHYTpeHHSs PHEprus cu-
cTeMbl. BHyTpeHHss sHeprus uaeanpHoro raza. Pabora u temnora
Kak (Gopmbl nepefaun 3Hepruu. TenaoeMKocTsb. Y ienbHas TeIio-
eMKOCTb. YpaBHEHHE TeIsIoBoro 6ananca. [lepsoe Havano Tepmo-
OUHAMUKA. AnnabatHeiii pouecc. [IpuHIUIT ASHCTBHS TEIUIOBOM
Mammsbl. KIT/I remoBoro asurarens. Bropoe Hauaiio TepmoanHa-
MukH. TepMonnHaMuyeckas IIKajla TeMIepaTryp. XOJIOAMUIIbHBIE
MamuHbl. Tersossle npuratend. OXpaHa  NPUPOABL.

[Tpaktnyeckas padota Ne 16 Pemenue 3anau IlepBoe Hauano Tep-
MOJIUHAMHKH

[Tpaktnyeckas pabota Ne 17 Permenue 3anau Buytpennsis sHeprusi.

[TpakTtuyeckas padora Ne 18 Pemenue 3agau TennoemMKocCTs.

[TpakTrueckas padora Nel9 Pemenue 3anau PaGota u Temnora kak
dopma nepeauu SHEPruH.

[Tpaktuueckast padora Ne 20 Pemenue 3amad. YpaBHEHUE TEIUIO-
BOro OaiaHca

[TpakTudeckast padora Ne 21 Pemenue 3amau KI1J] rermmoBoro au-
rares.

Tema 6. ArperaTHbie
COCTOSIHUS BeLeCTBA.
da3oBble NepPexoabl.

CaoiicTa napoB. Mcnapenue u konaeHncauus. HacoleHHslil map
U €To CBolicTBa. AOCONIIOTHAS M OTHOCUTENhHAS BIIAXKHOCTH BO3-
nyxa. Touka pocel. Kunenue. 3aBUCMMOCTb TEMIIEPATYPHI KHUIIE-
HU 0T naByeHus. [leperpeTelil map u ero UCIoJIb30BAHUE B TEX-
Huke. CBOMCTBA KUAKOCTEH. XapaKTEPUCTUKA KUIKOTO COCTOSI-
HUs BemecTBa. [IoBepXHOCTHBIN CI0M )KUAKOCTHA. DHEPTHS MO-
BEPXHOCTHOTO CJIOsl. SIBJIEHMS HA IPAHULE )KUJIKOCTH C TBEPIbIM
tesioM. Kanumisipaele sSiBICHUS

CaoiicTBa TBEpABIX TEN. XapaKTEPUCTHUKA TBEPAOIO COCTOSIHUS Be-
mIecTBa. YOpyrue CBOMCTBA TBEPAbIX Tel. 3akoH I 'yka. Mexanuue-
CKHE CBOMCTBA TBEPABIX TeJ. TENI0BOE paClIMPEHUE TBEPABIX TEN
v xujkoctel. [1naBnenne u kpucrainuszanus.
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[TpakTtuyeckas padora Ne22. MI3smepeHne BIaKHOCTH BO3JlyXa

[TpakTuueckas padota Ne23. M3aMepeHne MOBEPXHOCTHOTO HATS-
KCHHUS KUIKOCTH.

[TpaxTrueckas padota Ne24. M3ydeHne TEIIOBOTO PaCIIUPEHUS
TBEPJIbIX TEJI.

[Tpaktuueckas padora Ne 25. M3yueHune TEMI0BOro pacuiupeHus
JKUJIKOCTEMN.

[TpakTrueckas padora Ne26. Habmronenue nporecca KpuCTaJLIn-
3a1uu

ITpakTnueckas padora Ne 27. Pemenue 3amau 3akon ['yka.

Pa3nes 3. DiieKTpoAMHAMHM KA

Tema 7. JaekrTpocra-
THKA

DneKTpruecKoe noje. DIEKTPUIECKHe 3aps/ibl. 3aKOH COXPaHEHUS
3apsana. 3akoH Kynona. Dnextpuyeckoe mose. HampspkeHHOCTH
anektpudeckoro mnois. [Ipunnun cynepno3unuu mnosneil. PaGora
CHUI 3IIeKTpocTatndeckoro mos. [lorennuan. Pasnocts nmorenmnma-
JI0B. DKBUMOTEHI[UAIbHBIE TOBEPXHOCTHU. CBSA3b MKy HAMIPSKECH-
HOCTBIO M Pa3HOCTBHIO MOTEHIHAJIOB DJIEKTPUUYECKOro moiist. Jlu-
AIIEKTPUKU B dJIEKTpHuecKkoM mode. [lonspusamus 1us1eKTPUKOB.
[TpoBoaHMKY B AntekTpudeckoM nodie. Konaencatopsl. CoequHenne
KOHJICHCATOPOB B OaTapero. DHeprus 3apsHyKeHHOTo KOHEHCATopa.
OHeprus MEeKTPUYECKOTrO MOJIsL.

ITpakTrueckas pabora Ne28 Pemenue 3a1au. B3anmopeiicTeue 3a-
psinoB. 3akon Kymnona.

[TpakTuueckas pabota No29.Pemenue 3ai1au. Beruucnenue Hanpsi-
JKEHHOCTH JICKTPUUECKOTO MOJIS.

[TpakTuueckas paborta Ne30.Pemenue 3anay [loreHuan anekTpu-
4yecKoro 1nouist. Pa3HOCTh NOTEHIIMAIOB.

[Tpaktuueckast pabota Ne31. Perenne 3a1aq4 DI€KTPOEMKOCTb.

[TpakTueckas paborta Ne32 Pemenue 3anay. KonaeHcaropsr.
DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

Tema 8. ITocToTHHBII
TOK.

3aKOHBI OCTOSIHHOTO TOKA. Y CIIOBHSI, HEOOXOIUMBbIE JJIsi BO3HUK-
HOBEHMSI U TOJJEpXKaHUS AeKTpudyeckoro Toka. Cuia Toka u
IUIOTHOCTb TOKa. 3akoH OMa ais yuyactka nenu 6e3 3/(C. 3aBucu-
MOCTb JIEKTPUYECKOTO CONPOTUBIICHHs OT Marepuana, JJIMHbl U
IUIONIA/IN NTONIEPEYHOrO CEYEHUS TPOBOJHUKA. 3aBUCUMOCTD JJIEK-
TPUYECKOTO COPOTUBIIEHUSI IPOBOJIHUKOB OT TEMIIEPATYPHI. DJIeK-
TPOABMKYIIAasl CUJIa MCTOYHMKA TOKa. 3akoH OMa AJis NOJIHOM
nenu. CoenuHenue NpoBoHUKOB. CoeIMHEHNE HCTOYHUKOB JIEK-
Tpuuyeckoi sHepruu B Oatapero. 3akoH J[xoynsa-Jlenna. Pabora u
MOIIHOCTb JJIEKTPHYECKOr0 TOKA. TermIoBoe NEHCTBHE TOKA.
DNeKTpUUecKuil TOK B MOIyNpoBoiHUKax. COOCTBEHHAs TPOBOAU-
MOCTb MOJIYIPOBOJHUKOB.  [lonynpoBOoHUKOBBIE TPUOOPHI.

[TpakTueckast pabota Ne33 Pemenue 3amau. 3akon Oma Juist
y4acTKa LEeMnu.

[TpakTuueckast pabota Ne34 Pemenue 3aaau .3akon Oma Ju1st mos-
HOM LIeNH.

[TpakTueckast paborta Ne 35 Pemenue 3anau 3akoH Jxoyns —
JleHna

[TpakTueckast padorta Ne 36 Pemenue 3anau. Pabora. MouiHocts
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[Tpaktuyeckas padora Ne 37 Pemenue 3amgau [locnenoBatensHoe
COEIMHEHHUE MPOBOJHUKOB.

[TpakTtuyeckas padora Ne38 Pemenwue 3anau IlapamiensHoe co-
eIMHEHUE TPOBOIHUKOB

[Tpaktuyeckas padora Ne39 Pemenue 3agau OnpeneneHue Temiie-
paTypbl HUTH JaMIbl HAKAIMBAHHSL.

[TpakTaeckast padborta Ne4(. Pemenue 3anau. Onpenenenne KI1J]

[TpakTuaeckast pabota Ne 41  Omnpenenennie DJIC u BHyTpeHHETO
COIIPOTHBJICHUS] HCTOYHUKA TOKA.

Tema 9. MaraurHbie
ABJICHUSA

MarnuTtHOoe nojue. BeKTop MHAYKIIMU MarHUTHOTO noJs. JlecTeue
MarHMTHOTO MOJIS Ha NPSIMOJUHENHBINA IPOBOJHUK C TOKOM. 3aKOH
Awmmnepa. BzaumopeiictBue TokoB. MarHuTHbI noTok. Pabora mo
IIEPEMELICHUIO IPOBOJHUKA C TOKOM B MarHUTHOM I1oJie. JlelicTBue
MarHuTHOTO T0JIA Ha JABWXKyIumiics 3apsa. Cuna Jlopenma. Omnpe-
JICJICHHUE YIEIBHOIO 3apsifia. YCKOPUTENH 3apsHKEHHBIX YacTHLL.
ONEeKTpOMarHuTHasE MHAYKLUSA. OJIEKTPOMAarHUTHasT WHAYKLIHS.
BuxpeBoe anekrpuyeckoe nosne. CaMOMHAYKIMs. DHEPrus Mar-
HUTHOTO  TOJIS.

[TpakTuueckast pabota Ne42 MarHuTHbII MOTOK.

[Tpaktuyeckas pabora Ned43 Pemenue 3agad Beraucnenue cu,
JICMCTBYIOIMX HA MPOBOAHUK ¢ ToKOM. Cuiia Amriepa.

[Tpaktuyeckas pabora Ne44 Pemenue 3anau Beraucienue cut
JEHCTBYIOIUX Ha eKTpudeckuil 3apsa. Cuna Jlopenna

[TpakTuyeckas padora Ne45 PaboTa mo nepeMemneHuto mpoBo-
HHKA C TOKOM B MAarHUTHOM TIOJIE.

[TpakTnueckas pabota.Ne46 DneKTpoMarHuTHAsE MHIAYKIIHSL.

Pa3zgen 4. Kosie0anus 1 BOJHBI.

Tema 10. Mexanunue-
CKHe KoJIe0aHus.

KonebarenbHoe aBmxkenue. I'apmonndeckue kosiaedanus. CBoOOI-
Hble MEXaHHYECKHE KojeOanus. JIMHeliHple MeXaHU4YeCKUe KoJe-
OarenpHBIe cucTeMBI. [IpeBpalieHne sHeprun mpu KojaedaTeTbHOM
nBxkeHnr. CBOOOIHBIE 3aTyXalolMe MEXaHUUECKHe KoJIeOaHusl.
BeIHYK/IeHHbBIE MEXaHHYeCKHe KoIeOaHMUs.

[TpakTueckast pabora Ne 47 Pemenue 3agady. MexaHuueckue Ko-
ne0aHus

[TpakTuyeckas padora Ned8 l3yueHne 3aBHCHMOCTH TIepHOJIa KO-
ne0aHui MasTHUKA OT JUIMHBI HUTH.

Tema 11. Yupyrue
BOJIHBI.

Ilonepeunble W TPOJOJIBHBIE BOJHBL. XapaKTEPUCTUKH BOJIHBIL.
YpaBHenue minockoii Oerymei BoaHbl. MuTepdepenius BonH. [o-
HATUE O TU(PaKIUU BOJH. 3BYKOBbIE BOJIHBI. YIIBTPa3BYK M €ro
IIPUMEHEHHE.

[Tpaktuyeckas padora Ne49 XapakTepuCTHKHU BOJIHBI.

ITpakTnueckast pabora Ne50 YpaBHeHue niaockoi O6eryuiei BOJHBI.

Tema 12. DuexkTpomar-
HUTHBIE KOJIe0aHusl.

CBo0OoaHbIE 3IEKTpOMArHuTHbIe Konebanus. [IpeBpamienue sHep-
UM B KOJIe0aTeIbHOM KOHTYpE. 3aTyXarolue 3JIeKTPOMarHUTHbIE
KosiebaHus. ['eHepaTop He3aTyXarolMX JIEKTPOMAarHUTHBIX KOJe-
Oanuii. BeiHy)XIeHHBIC 2NekTpuueckne Kosiebanus. [lepemeHHBIN
TOK. ['eHeparop mepeMeHHOro Toka. EMKOCTHOE M MHIYKTHBHOE
COINPOTHUBIICHHS TIEPEMEHHOTO TOKa. 3akoH OMa 1Jid  3JIeKTpUuYe-
CKOM 11eru nmepeMeHHoro Toka. Pabora u MOIIHOCTE MEepeMEHHOT0
Ttoka. ['enepatopsl Toka. Tpanchopmartoprl. Toku BbICOKOH uya-
ctotbl. [lonydeHue, nepenayda u pacupee’eHue IEKTPOIHEPTHH.

14



[Tpaktuyeckas padora Ne51-52.IHAYKTUBHOE U €MKOCTHOE CO-
IPOTUBIICHHE

[TpakTtuyeckas padora Ne53 3akon Oma /s 371.11€1HU TepeMeH-
HOT'O TOKa.

[TpakTuyeckas padora Ne54 PaGota M MOIIHOCTH IEPEMEHHOTO
TOKa

[TpakTraeckas pabora No55 Tpanchopmarop

ITpakTrueckas pabota Noe56 PacnipeneneHnue 31eKTpOIHEPTHH.

[TpakTuyeckas padora.Ne57 IlepeMeHHBIH TOK.

Tema 13. DuexkTpomar-
HHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE 10JI€ KaK 0COObIN BUJ MaTepUu. DIEKTpoMar-
HUTHBIE BOTHBL. BuOparop ['epria. OTKpbITHIN KOieOaTeabHbIN KOH-
Typ. U300perenue paguo A. C. [lomoBeiM. [lonsitTue o panmo-
cBs3u. [IpuMeHeHne >IeKTPOMarHUTHBIX BOJIH

Ilpaktuyeckas pabora NeS8 M3yueHue CBOHCTB 3JE€KTPOMarHuT-
HBIX BOJIH.

Pa3pgen 5. OnTuka

Tema 14. Ilpupona
cBeTa

CKOpOCTh pacnpoCTpaHEHUs CBETA. 3aKOHBI OTPAYKEHHUS U ITPEIOM-
nenus cseta. [lonHoe orpaxkenue. JIun3pl. ['na3 kak onTuyeckas
cuctema. OnTu4eckre npudopkl.

[TpakTuyeckas padora Ne59-60 .3akoHBI OTpaskeHUS U TPETIOMIIe-
HHS CBETa

[Tpaktuyeckas padora Ne61 M3o00paxkeHne nmpeaMeToB B TOHKOM
JIMH3E.

Tema 15. BosiHOBBIE
CBOICTBA CBeTA.

WnTepdepennus ceera. KorepeHTHOCTh cBETOBBIX Jyueil. HTep-
(bepennys B TOHKUX miieHkax. [lonocs! paBHoil Tonumusl. Kombia
Hreiorona. Mcnons3oBanne MHTEpPEPEHINNA B HAYKE M TEXHUKE.
Judpakuus ceera. Judpakuus Ha MIeIH B HapajIesIbHBIX JIydax.
Hudpaknuonnas pemerka. [lorstue o ronorpaduu. [onspusamms
nonepeuHbix BoaH. [lonsapusanus ceera. J[BolHOE JTydenpenomiie-
Hue. [lonsponasl. lucnepcus ceera. Buasl ciektpoB. CrieKTpbl Uc-
nyckanus. CriekTpbl noryomeHus. YabTpapuoiaeToBoe u uHoppa-
KpacHoe u3iny4yeHus. PentrenoBckue syun. VX mpupona u cBOM-
CTBA.

[TpakTuyeckas pabora Ne 62 M3ydenue nntepdepeHuus u au-
(dbpakuuu cBera.

azzeJ1 6. DjieMeHTbl KBAHTOBOH (U3UKH.

Tema 16. KBanToBas
ONTHKA

KBanrtoBas runoresa [Inanka. ®otonsl. Buemnuit hoTosnextpuye-
ckuii a¢dexr. Buyrpennuit porordpdexrt. Tunsl HoTos716MEHTOB.

Tema 17. ®uzuka
aToma.

Pa3zButue B3MIAJ0B HAa CTPOCHHME BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopona. AnepHas moaens aroma. OnbITel O.
Pesepdopna. Moaens atoma Bogoposa o H. bopy. KBantoBbie re-
HEPATOPBI.

Tema 18. ®uzuka
aTOMHOI0 s1ApA.

EcrecTBeHHas paqno0akTUBHOCTh. 3aKOH PaAMOAaKTUBHOIO paciaja.
CriocoObl HAONMIOICHUS ¥ PETHCTPAINH 3apsHKEHHBIX YacTHIl. Dd-
dext Basunopa-UepenkoBa. Ctpoenne aromuoro sjapa. Jledexr
MaccChl, SHEPIrUsl CBA3U U YCTOMYMBOCTh aTOMHBIX sifiep. SnepHbie
peakuun. MCKycCTBeHHass paguOaKTUBHOCTh. JleNeHHe TsKEeIbIX
anep. Llennast sinepHas peakiusi. YmpapisieMasl LEMHas pPeaKius.
Anepubiii peaktop. [lonydeHne paiMOaKTHBHBIX M30TONOB M HX
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npuMeHeHne. brosjorndeckoe neicTBUE PaliOAKTUBHBIX H3ITyde-
HUK. DJIE€MEHTApHbIC YACTHUIIBI.

[TpakTuyeckas padora Ne 63 SnepHble peakimu.

[TpakTrueckas padora Ne64 3akoH paOaKTHBHOTO pacraja.

6. TEMATUYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPEJIMETY

IIpakTn- | Jlabdopa-
Ne Jek-
u/n HaumeHoBaHue pa3/iesioB U TeM Bcero st YyecKue pa- | TOpHbIe pa-
00TBI 00TBI
BBeaenue 2 2
Pazgen 1. MexaHuka. 19 10 9 -
Pazgen 2. OcHOBBI MONIEKYIISIpHON (DU3UKH 38 20 18
Y TePMOJIMHAMUKH. )
Paznen 3. DnekTpoarHaMuKa. 59 40 19 -
Pasznen 4. Konebauus 1 BOJHEL. 16 14 12 -
Paznen 5. OnTuka. 14 10 4 -
Pazgen 6. DnemMeHThI KBAaHTOBOU (hU3HKH. 12 10 2 i
Hroro 174 110 64 -
[TpomexyTounas arrecranus B opme K- 6
3aMeHa
Bcero 180 110 64

[Ipu peanuzanuu coaepkanus o011e00pa30BaTEILHOTO YUeOHOr0 NMpeamMeTa
«®u3ukay B npenenax ocsoeHus: OINOIT CITO na 6a3ze ocHOBHOTO 00111€T0 00pa3o0-

BaHMUs C MOJTy4eHueM cpennero oobmero oopazosanus (IIIICC3):

Buj yueOHoii padoThl O0bem yacoB
O6bem 06pa3zoBaTeIbHON POrpPaMMBbl 180
OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka (BCero) 174
B TOM YHCIIE:
JIEKIIUHA 110
MIPAKTUYECKHE 3aHITHS 64
nabopaTopHbIE 3aHATHUS Yyebuvim nnanom
He npedyCMOmpeHo
CamocTosTenbHast paboTa 00yyaronierocs Yuebnwvim nnanom
He npedyCMOmpPeHo
KoHncynpranum
[TpomexyTouHasi aTTecTaIus 9K3aMeH 6
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7. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIIEYEHHUE INTPOT'PAMMBI YYEBHOT'O ITPE/IMETA.

7.1. Onucanue mamepuanvoHo-mexHuU1ecKoul 6azvl, HEOOXOOUMOUL 014 OCY-
uiecmeneHus 00pazoeamenvbHo20 npoyecca

. OcHalleHHOCTh ClIeUaIbHbIX
HaumenoBanue crieniuanbHbIX IOMEIIEHUN U . .
Ne ni/m . o MOMEIIEHUI U TOMEILeHU N AJist
MOMEILEHUH 711 CAMOCTOSITENIbHOM pabOThI 9
CaMOCTOSITENIHON PabOTHI
Kabuner ¢pusuku; ayauropus mist rpynnossix | 1. Jlocka yueOHas
Y MHIUBUAYaJIbHBIX KOHCYNIbTAIMM, Tekymero |2. Pabouee MecTo mpenogaBaTens
1 |KoHTpomiH MIPOMEKYTOUHOM aTTECTAIIUH. 3. Kommiekt yueOHo# Mebenn Ha 25
414000, ActpaxaHckasi 00acTb, T. qel.
Actpaxanb, yn.HabGepexnas 1 Mas 117; satax |4.Harnsaasie mocoous
4, xabuHeT 48. 5.IlmakaTel TEeMaTUYECKUE
KaOuner nns camocTodTenbHOU paboTh 1. KommexT yae6Ho# mebenu Ha 25
414000, ActpaxaHckast 00J1aCThb, r. Act- |4en.
2 |paxasb, yin. HaGepexnas | Mas 117, stax 3, |2.Kommbrorep B kommuiekre 10 mir.
kabuHeT No3§ 3. ocTyn k uH(pOpPMALIMOHHO — Tele-
KOMMYHUKallMOHHOU cetn «HTEpHET»

7.2. Pekomenoyemasn numepamypa (u3 ghpedepanvnozo nepeuns)

1. Mskumes I'.41., ByxoBues b.b., Corckuit H.H. ®usuka.10 knacc. M., «IIpo-
ceemenne» 2017 r.

2. Msxkumes I'.5., Byxosues b.b., Yapyrun B.M. ®usuka.11 kmacc. M., «IIpo-
ceemenne» 2017 r.

3. I'magkoBa P.A., KocopykoB A.JI. 3amaun u BONPOCH 1O (u3MKe: yaeOHOe
nocodbue as ccy3on/ mof pen. P.A. I'maakoBoit. — M.: ®USMATIINT, 2014. — 432 c.

4. PrpivkeBuu A.Il. ®usuka. 3agaunuk. 10-11 xmacc/PeimkeBuu A.Il. —M.:

«/Ipoda» 2015.- 189c.

0)I0TOTHUTEIbHAS TUTEPATypa.

1.Koznora N.C. ®uszuka. PoctoB-Ha-llonHy: «®enukcey, 2016. — 409 c.
2.®upcoB A.B. ®uzuka. M.: «Axkanemusi», 2015. — 432 c.

3.mutpuena E.W. ®uznka B npumMepax u 3agadax. M.: «@opym», 2015. — 512



4. JmutpueBa B.®D. ®uszuka mis npodeccuii U crenuaibHOCTEH TEXHUYECKO
ro pouIIst: Y4eOHUK 1 00pa30BaTEIbHBIX YUPEKISHUN cpel. mpod. oOpa3oBanwms.
— M., 2014.

5. Imutpuesa B. @. ®usuka as npodeccuii v cienuanbHOCTeH TEXHUIECKOT0-
npoduiis. COopHUK 3aaau: yued. mocodue Nyt 00pa3oBaTENbHBIX YUPEKIACHUN cpesl.
npod. obpazoBanusa. — M., 2014,

6./Imutpuena B.®., Bacunbes JI.1. ®uszuka pist mpodeccuii u cnenuaibHOCTeH
TexHu4eckoro npodusiss. KoHTposibHbIE MaTepHalbl: yueo. MocoOus sl yUpeKACHHM
cpen. mpod. obpazoanus — M., 2014.

7. ImutpueBa B. @. ®usuka ayig npopeccuil U cnealbHOCTENR TEXHUYECKOTO
npo¢uis. JIabopaTopHbI TPaKTUKYM: yued. TocoOus 1 YUpEKACHUH cpel. mpod.
oOpazoBanus— M., 2015.

8.Imutpuena B.®. ®uzuka nis npodeccuii U CenuaibHOCTeH TEXHUYECKOTO
npouiIs: 3IEKTPOHHBIN yue0.-MeTOol, KOMILIEKC JUIsl 00pa30BaTEIbHBIX YUPEKACHUN
cpen. mpod. obpazoanus. — M., 2014,

9. ImutpueBa B.®D. ®usuka 11 npodeccuii U crienuaibHOCTeH TEXHUYECKOTO
npouiIsd: ANEKTPOHHOE yueOHOe H3JaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE MPHIIONKE-
HUE) I 00pa30BaTeNbHBIX YUpEKIeHUH cpell. mpod. obpazosanus. — M., 2014.

10..KacesnoB B. A. WnmoctpupoBanHbiii arnac 1o ¢usuke: 10 kmacc.—
M., 2014.

11.KacesiHoB B.A. UnmmtoctpupoBansbiii  atiac mo  ¢usuke: 11 kmacc. —
M., 2014.

12. Tpodpumosa T. U., Dupcos A. B. ®uznka nns npodeccuii u criennaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-Hay4yHOTo npoduneit: Coopuuk 3amay. — M., 2013.

13.Tpodpumosa T.U., ®upcos A. B. ®uzuka ans npodeccuii u crnennaibHOCTeR
TEXHUYECKOTO M €CTECTBEHHO-Hay4YHOTO npoduneit: Pemenus 3amau. — M., 2015.

14 Tpodumosa T. U., ®upcor A.B. ®uzuka. CnpaBounuk. — M., 2014,

15.®upcoB A. B. ®uszuka ais npodeccuii U cenuaibHOCTeH TEXHUYECKOTo 1
€CTECTBEHHO-HAYYHOTrO Tpoduiel: y4eOHUK i 00pa30BaTENbHBIX YUPEKICHUN

cpen. npod. oopazosanus / moxa pea. T.M. Tpopumosoit. — M.,2014.
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8. OCOBEHHOCTH OPTAHU3AIIMNA OBYUYEHMS IO YUYEBHOM JINC-
HUIIVIMHE JJIS1 THBAJIMO0B U JIU1l C OT'PAHUYEHHBIMH BO3-
MOKHOCTSAMMU 310POBbsA

I[JDI 06y‘laIOIHI/IXC$I M3 91CJjia MHBAJIMAOB U JIMI] C OrpPaHUYCHHBIMU BO3MOKHO-

CTAMU 300POBbA HA OCHOBAHUA ITMCbMCHHOT'O 3asBJICHUA y‘l@6HBII>i npeamMcecT «Duzuka»

PCAIN3YCTCA C YUCTOM 0COOCHHOCTEH HCHXO(i)I/BI/I‘-ICCKOFO pPa3BUTHA, HHAUBUAYAJIb-

HBIX BO3MOKHOCTEH U COCTOSIHUS 310POBbA

9. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUSA YYEBHOI'O

HNPEAMETA
PesyabTaTsl 00y- Kon pe- IIpoBepsiemble yme- ®opMBbI M METOABI KOHTPOJISA U
YeHHUS 3yJbTaTOB HHSA ¥ 3HAHUS OLICHKH
(IMYHOCTHBIE, pe3yJIbTaTOB 00yUYeHHs

npeaMeTHbIEe, Me-

TanpeaMeTHbIe)

JInyHOCTHBIE : Texkymmi IIpome:xyTouHas

KOHTPOJIb arrecranms

YyBCTBO F'OPAOCTHU J1 3HATD: ucropuue- Joxmaabl

U yBa)KE€HUS K UC- CKHE

TOPUU U TOCTHIKE- JNOCTUKEHHS OTeye-

HUSIM OTE€YECTBEH- CTBEHHOMU (huszmnue-

HOMU (pu3M4ecKoil CKOMHAYKH. Pedeparsi

HayKH1

¢usnueckn  rpa- | JI2 3HaTh :Kak npaBuwibHO | [IpakTuue-
MOTHO€ IIOBEJICHUE oOpamatbcsi € 3JEK- | CKue pa-
B 1po¢eccuoHab- Tporpudopamu u | OOTHI.
HON JEATENbHOCTH YCTPOHCTBAMHU.
u ObITy mpu oOpa-
HIeHUH C Mpudo-
paMH H  yCTpOWi-
CTBaMH;

TOTOBHOCTH K mpo- | JI3 3HATD :kak ucnoib- | YCTHBIN
JOJDKEHUI0 00pa3o- 30BaTb  IIOJIy4EHHBIE | OIIPOC.
BaHHSA M TOBBIIIE- 3HaHuA Ans npoaon- | Pedepartsi.
HUS KBaJTH(PHUKAIUN XKeHus oOpazoBaHus | Tectuposa-
B n30paHHON mpoO- ,O0BEKTUBHO OCO3Ha- | HUE.

(heccruoHanbHOM
JCATCIIBHOCTHU H
00BEKTUBHOE OCO-

BaTh pOJb (Qu3nde-
CKOM KOMIIUTCHIIUU B
9TOM.
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3HaHUe poJH (pusn-
YECKUX KOMIIETEH-
IIUM B 3TOM;

YMEHHUE HCIOIb30-
BaTh JOCTHUKCHUS
COBpeMEHHOW (u-
3UYECKOM HAYKH M
(bU3HYECKUX  TeX-
HOJIOTUM 1715l TIOBBI-
IIeHusI COOCTBEH-
HOTO WHTEJUICKTY-
QIBHOTO Pa3BUTHS
B BBIOPaHHOM IpoO-
(heccuoHanbHOM
NeSITeNIbHOCTH

JI4

3HATDB: noctuxenus
COBpEeMEHHON  (pu3u-
4eCKOI HayKH U QH3H-
YECKUX TEXHOJOTHii-
JUISL TIOBBILIEHUS COO-
CTBEHHOTO  WHTEJIEK-
TyaJlbHOTO Pa3BUTHS B
BBIOpaHHOW mpodec-
CHOHAJIBHOW JIeSITENb-
HOCTH.

YMETb:ucnons3o-

BaTh JIOCTIDKCHHS CO-
BpEMEHHOH  (usnue-
CKOH HayKH.

YcTHBIN
orpoc.
Tectuposa-
HHE.

YMEHHUE CaMOCTOSI-
TEJIBHO JIOOLIBATH
HOBBIE [UIL ce0d
¢usnyeckue 3Ha-
HHS, UCTIOJIB3Ys
JUISL 3TOTO JTOCTYTI-
HBIE HCTOYHUKHU
nHpopma

105071

JI5

3HATb:ucrounuku
MH(pOpMaLIUH.

YMETb:camocros-
TEIbHO J0OBIBATH HO-
BbI€ 1151 ce0s puznye-
CKHE€ 3HaHMS,HUCIIONb-
3ysl JOCTYIIHBIE UCTOY-
HUKU UH(OpMALINH.

Jlokan.
Pedepar.

yYMEHHE BBICTpau-
BaTb KOHCTPYKTHUB-
HBIE B3aUMOOTHO-
II€HUsI B KOMAaHIC
[0 peIIeHUI0 00-
KX 337134,

JI6

YMETDL:  BeICTpau-
BaTh KOHCTPYKTHBHbBIE
B3alMOOTHOUICHUS B
KOMaH/I€ 110 PELIEHUI0
00IIMX 3a7a4;

IIpaxTuue-
cKasi pabora.

YMEHHE yIPaBIISITh
CBOCH IM03HaBa-
TEIILHOM JeATelb-
HOCTBIO, MIPOBO-
JIUTh CaMOOIICHKY
YpOBHSI COOCTBEH-
HOTO WHTEJUICKTY-
QIBHOTO PA3BUTHS,;

a7

YMETDb: ympaBusats
CBOEH  TI03HABATEIb-
HOM JI€ATEIbHOCTBIO,
MIPOBOJIUTH camo-
OIICHKY YPOBHS C00-
CTBEHHOTO MHTEJUIEK-
TyaJIbHOTO Pa3BUTHUS
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METAlPpEAMETHDBIX?

M1 3HATb:paznuunbie [IpakTuue- Huddepenumnponan-

UCII0JIb30BaHUE BUIBl  TIO3HABATeJb- | CKas paboTa | HBIM 3aUeT
pa3IMYHBIX BHUJOB HOH J1eSITEIbHOCTH. Pedepar
II03HABATEIILHOU
NEeSATEIbHOCTH  JJIs
pemenust  puznye- YMETb: ucnons3oBa-
CKHX 3a/1a4, IpuMe- HUE Pa3Iu4HbIX BUJIOB
HEHUE  OCHOBHBIX [I0O3HABATEJIbHON J1€s-
METOJ0B TO3HaHUS TEJIBHOCTH IS pellie-
(nabmonenus, HUS (U3NYECKUX 3a-
ONMCaHusl, U3Mepe- Jla4, IMIPUMEHEHUE OcC-
HUS, JKCIepHU- HOBHBIX METOJIOB IIO-
MEHTA) ISl M3y4e- 3HaHUS (HAOIIOIEHUS,
HUS  Pa3JIMYHBIX ONMCAaHUS,  HU3Mepe-
CTOPOH OKpY»Karo- HUS, OKCIIEPUMEHTA)
el JIeUCTBUTENb- JUIA U3YYEHUS pa3iind-
HOCTH HBIX CTOPOH OKpYXKa-

IOIEH  JIEHCTBUTEIb-

HOCTH

M2 YMmers : ucnonb3oBa- | [Ipaktuue-

HCIIOJIB30BaHHUC
OCHOBHBIX HHTCII-
JICKTYaJIbHBIX OIIC-

parui: mocra-
HOBKH 3aja4u,
¢bopmynMpoBaHus

TUIIOTE3, aHAIH3a U
CHUHTE3a, CpaBHe-
HUSA, OOOOIICHHS,
CUCTEMAaTH3allHH,

BBISIBJICHUSI  TIPHU-
YHUHHO-CJICJICTBEH-
HBIX CBSI3EH, TIIO-
HCcKa aHAJIOT OB,
(bopMynupoBaHUs

BBIBOJIOB JJIsI U3Y-
YCHHS PA3IMIHBIX
CTOpOH  (¢u3nye-
CKUX 00BEKTOB, SIB-
JICHWM W Tpouec-
COB, C KOTOPBIMH
BO3HUKAeT HEOO0XO-
JTUMOCTh  CTaJIKH-
BaThCs B TIpodec-
CHOHAJIBHOM cepe

HU€ OCHOBHBIX MHTEII-
JICKTYQJIbHBIX ~Omepa-
UI: IIOCTAHOBKHU 3a-
nauv, (popmynuposa-
HUS THIIOTE3, aHaJIM3a
U CUHTE3a, CPAaBHCHHS,
000011IeHHs, CUCTEMA-
THU3AI[UU, BEISBICHUS
MIPUYHUHHO-CJICICTBEH-
HBIX CBs3€H, IOMCKa
aHaJIoOroB, (OpMyJIH-
pOBaHUs BBIBOJIOB IS
U3YUYCHHS Pa3InIHBIX
CTOPOH  (PpU3HUECKUX
00BEKTOB, SBJICHUU U
MPOLIECCOB, C KOTO-
pBIMU BO3HHUKAET
HEOOXOJIMMOCTh CTall-
KHBAaThCA B podeccu-
OHaJIbHOMH chepe

ckas paborTa.
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YMEHHE TeHEPUPO-
BaTh UJCH M OIpe-
JEIsATh  CPEICTBa,
HEOOXOOUMEIE IS
UX peaan3aiim

M3

YMETDb: renepupo-
BaTh WJCHU H OIpeIe-
JSTh CPEJICTBA, HEOO-
XOJMMBIE JUTSI UX pea-
JHM3aLUH

IIpakTrue-
cKas pabora.

YMCHHCE HCIIOJIB30-

VMETb: wucnomas3o-
BaTh pa3jMYHbBIC WC-
TOYHUKH AJI TMOJyde-
HUS (U3NYECKON WH-
dbopmarym, OLICHU-

BaTh  pasiauuHble | M4 BaTb €€ JOCTOBEp-
HWCTOYHUKH ISl TIO- HOCTh

nydenus (uzmue-

ckoi nHpopmanuu,

OLICHUBATh €€ JI0-

CTOBEPHOCTH

yMEHHE aHanusu- | M5 YMETb: ananuzupo-

poBaTh U Mpe/ICTaB- BaTh U TPEACTABIATH

TSTh UHPOPMAIIIO uHpOpPMALIUIO B pa3-

B PAa3JUYHBIX BH- JTUYHBIX BUJAX

Jax

ymenue myonuyHo | M6 YMETb: nyGauuno | Pedepar
IIPENCTaBIATh  pe- IIPEJCTaBISITh pe3yib- | Jlokmaz
3yJbTaThI co0- TaTbl ~ COOCTBEHHOI'O
CTBEHHOI'O HCCIIe- UCCJIEJOBaHMs, BECTU
JIOBaHMsI, BECTHU JUCKYCCUH, TOCTYITHO
JTUCKYCCHH, J0- U TapMOHHMYHO COYe-

CTYIIHO U TapMo- Tasg CcoJAep)KaHUE U

HUYHO cO4YeTas co- dopmbl TIpeacTaBIIsie-
NEpIKaHNe u Mo nHpopmanuy;

¢dbopmMBI TIpECTaB-

nsemoil mH(popMa-

INH;

NpeIMeTHbIX:

chopMUpOBaH- 1 3HATD: o ponu u Me- | YcTHBIN
HOCTb TIpejCTaBlie- cTe (U3MKU B COBpE- | OMPOC

HUM O POJIY U MECTE
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¢u3uku B COBpe-
MEHHON  Hay4YHOU
KapTUHE MUPA; TO0-
HUMaHHE (U3nIe-
CKOH CYLIHOCTH
HaOJIIOJaeMBIX BO
Bcenennoni  sBie-
HUM, posii (HU3UKH
B (OpMHUpPOBaHUU
Kpyrosopa u GyHK-
LUOHAJIBHOW  rpa-
MOTHOCTH  4Yelo-
BEKa IS PEICHHUS
MPAKTUYECKUX 3a-
Aa4;

MEHHOM Hay4YyHOU Kap-
TUHE MHUpa; MOHHMa-
HUe (pU3nYecKol CyI-
HOCTHU Ha0JII0/1aeMBIX
BO Bcenennoi sBie-
HUW, poiu (U3UKH B
dbopMHupOBaHUU  KpY-
rozopa W (yHKIIHO-
HaJIbHOU IPAMOTHOCTH
YeloBeKa JJIs pellie-
HUS TIPAKTHYECKUX 3a-
Aad;

Tectuposa-
HUE

BJIQJICHUE OCHOBO-
roJiaratroImumMu pu-
3MYECKUMHU  TIOHS-
THUSIMU, 3aKOHOMEP-
HOCTSIMH, 3aK0-
HAMH U TCOPHSIMU;
YBEPEHHOE HCITOJTb-
30BaHHEe  (huU3MYe-
CKOM TEpMHHOJIO-
MU U CUMBOJIUKA

I12

3HATDB: ocHoBomnoua-
ralomun  HU3HIECKUN
MOHSTHSI, 3aKOHOMEp-
HOCTH, 3aKOHBI U T€O-
pUH; YBEpPEHHOE HC-
NoJb30BaHue (huznye-
CKOM TEpMUHOJIOTUH U
CUMBOJIUKH

YMeTp :  yBEepeHHOE
UCIONIb30BaHue (Hu3u-
YECKOW  TEPMHHOJIO-
MU U CUMBOJIMKU

YcrHblit
onpoc
Tectuposa-
HUE

BJaJICHUE OCHOB-
HBIMH  METOJaMHU
Hay4HOTO IO3Ha-
HUS, HCIOJIb3Yye-
MBIMU B (U3HUKE:
HaAOIIOJICHUEM,
ONMCaHHEM, H3Me-
peHHEM, DJKCIepH-
MEHTOM;

113

3HATD: OCHOBHBIE
METO/Ibl HAYYHOTO T10-
3HAHUA

VYMETbD: Bnagets oc-
HOBHBIMM  METOJaMU
HAay4YHOI'O TO3HaHUA,
HCIIOJIb3YEMBIMHU B
¢usuke:  Habmozae-
HHEM, OIIUCAHUEM, H3-
MEpEHUEM, IKCIIEepHU-
MEHTOM;

IIpakTrue-
ckas paboTa
Tectuposa-
HUE

yMeHHsI 00pabaThl-
BaTh  PE3YJIbTaThl
u3MepeHuii, oOHa-
PYXHBaTh 3aBUCH-
MOCTb MEXIy ¢u-
3UYECKUMH  BEJH-
YUHAMH, 00BsIC-
HATh TIOJy4EHHbIE
pe3yIbTATHI

114

YMmers : 00Opabatbl-
BaTb pPE3YyJbTaThl W3-
MEpEeHUH, OOHapYKHU-
BaTh 3aBUCHUMOCTh
MeX1y (GU3NYECKUMU
BEIMYMHAMH, OOBsIC-
HATH MOJIyYE€HHBIE pe-
3yJIbTATHI

YcTHBIN
onpoc
IIpaxTuue-

ckas paborTa.
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chopMUpOBaH- 15 YMETh: pemats ¢u- | YcTHBIHI
HOCTb YMEHHUS pe- 3UYECKUe 3aja4un orpoc
mare (U3NIEecKue ITpakTnue-
3a/1a4uu ckas paboTa.
chopMUpOBaH- I16 YMETDb: npuMeHsTh | Y CTHBIA
HOCTb YMEHHUS MpHU- MOJIyYEHHBIE 3HAHUSA | OIPOC.
MEHSTh TONy4YeH- Ut 00BsicHeHus yeio- | [Ipaktuye-
Hble 3HaHUSA U BUl mpoTekaHus ¢u- | ckag pabota
OOBSICHEHHS  yCIIO- 3WUYECKUX SIBIICHUH B

BUA  MpPOTEKaHUS npupoae, npodeccuo-

(bu3nUecKux sBIe- HATBHOU cepe u s

HUH B TpUPOE, NPUHATHUSL TIpaKTHUYe-
npogeccuoHab- CKUX pPEUIeHHH B IIO-

HOU cdepe u A BCEJIHECBHOM >KU3HM;

MPUHSATHS TTPAKTH-

YECKUX pEUICHU B

MMOBCEHEBHOU

KU3HU;

chopmupoBan- 117 Ymerp : orcramBath | [IpakTuye-
HOCTb  COOCTBEH- COOCTBEHHOW  MO3HU- | cKas paboTa.
HOW TMO3ULUU T10 UM 110 OTHOIIEHUIO K | Y CTHBIN
OTHOIIEHUIO K (Hu- ¢uzuveckoit uHGOpP- | ompoc.

3udeckorn  HH)OP-
Manuy, IoJyJae-
MOH M3 pa3HbIX HC-
TOYHHKOB.

Mally, I[OJy4aeMoi
U3 Ppa3HbIX HCTOYHH-
KOB
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