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[Iporpamma o61mieobpazoBatenbHOro mnpeamera «®dusuka» NpeaHa3HayeHa st
U3yuyeHUs: B TPOPECCHOHANBHBIX O00pa30BATENbHBIX OPTraHU3aAlMsIX, PEATU3YIOMINUX
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeAHEro oOmiero oOpa3oBaHMsI B Mpeaenax OCBOCHUS
OCHOBHOM npodeccruonanbHoi oopazoBarenbHoi mporpamMmMbl CI1O (OITOIT CTIO) Ha 6aze
OCHOBHOT'0 00111eT0 00pa30BaHus PU MOJATOTOBKE CIIENUAINCTOB CPEAHETO 3BEHA.

[Tporpamma pazpabotana Ha OCHOBE TpeboBaHuit DeaepaabHOro ToCyIapCTBEHHOTO
00pa30BaTENBLHOTO CTaHAApTa CpPEAHEro OOIIEro o0pa30BaHUSA, MPEABSIBISIEMBIM K
CTPYKTYpE, COACPX AHUIO M pe3ylibTaTaM OCBOEHHUs yueOHol mnpeamera «Dusuka», B
cootBeTcTBUM C: [Ipukazom MunmnpocBemieHuss PO ot 24.08.2022 r. Ne 762 «O6
yTBepkaeHuu [lopsiaka opranu3aii U OCYIIECTBICHUS 00pa30BaTeIbHON JESTEIbHOCTH
no oOpa3oBaTEIbHBIM MpOTrpaMMa CPEAHEr0 MPOPECCHOHATBLHOIO 00pa3oBaHUIY,
ITpukazom Munnpocsenienuss PO ot 12.08.2022 1. Ne 732 «O BHeCEHUM U3MEHEHUU B
®enepanbhblil ['ocynapcTBennsiii Crangapt Cpennero O6mero O6pazoBanusy, [Ipukazom
o1 23.11.2022 r. Ne 1014 «O0 yrBepxknenun ®enepanbaoit O0pazoBatenbHoil [Iporpammbl
Cpennero O6mero O6pa3oBanus», PekoMeHIauusMu MO peaau3aluu CPEAHEro OOIIEro
oOpa3oBaHMsi B Ipelerdax OCBOEHUS 00pa30BaTEIbHOM MPOrpaMMbl  CPEIHETO
npodeccroHanbHoro oopazosanus (oT 01.03.2023 1. Ne 05-592).

Opranmzauusa — pazpadotuuk: DenepanbHOe TrOCYAapCTBEHHOE OFOIKETHOE
yupexeHue BbIciero oOpa3zoBanusi KazaHCKUN MCCIEI0BATENBLCKUIT TEXHOJIOTHYECKUN
yHUBepcuTeT Ka3aHCKHI TEXHOJIOTMYECKUN KOJUIEK.

Paccmotpena Ha 3aceganuu npeaMeTHO-1ukII0Boi komuccuu (ITLK)
nportokoi Ne 7 ot "25" mapra 2025 1.

ITpencenarens I11IK / H.H. ®anuna



COJEPKAHME

COJEPXXAHUE

1. OGmras xapakTeprucTruka pabodel mporpaMmMbl 00IIe00pa30BaATEIIBHON

JACTUTUTIHBL CUBHIKAD .« v e vevtenttentteenteeneeentiiesiieesseeesseesnnseesseesssseessnesssseesnne oeseidh
2. CtpyKTypa u coaep>kaHue 06H1606paBOBaT€JIBHOI/I D107 (6101700010705 SR 14
3. YcaoBus peanu3amnuy mporpaMMbl 001ieo0pa3oBaTeIbHON TUCIAIUIAHEI ......... ....22

4. KoHTpOJIb U OLICHKA PE3YJILTaTOB OCBOCHHMS 00111€00pa30BaTeIbHON TUCIUIUIMHBL. .25



1. O6mas xapakTepucTuka padoyeid mporpamMMbl 001Ie00pPa30BaTENbHOI
TACHHIIAHbI

1.1.  O6mieobpa3oBatenbHas AUCIUTLIHHA «DU3HMKay SIBISETCSA 005M3aTEIbHONYACTHIO
001e00pa3oBaTeNbHOrO IHKIAa 00pa3oBaTENbHOM MPOTpaMMBI B COOTBETCTBHE ¢ ®T'OC CIIO
st crienranbHocT 15.02.16 TexHOMOorus MalllMHOCTPOCHUS, YTBEPKACHHBIN MPUKA30M
Munuctepcrsa npocseuieHust PO ot 14.06.2022 r. Ne 444, peanusyemoii Ha 6a3e 0CHOBHOTO
o01mero 06pa3zoBaHus.

[Iporpamma pa3zpabotana Ha ocHoBanud TpeboBanuil ®PI'OC cpexnero obmero
oOpa3oBaHust ¢  ydyeToM MNpopecCHOHAIBLHONM  HAMpaBIEHHOCTH  MOJIy4aeMoil
npodeccun/crnenuansHocTd. Ha usydenue aucuumimnael «®Duznkay Ha 0a30BOM ypOBHE
OTBOJIUTCS YETHIPE 3aUETHBIC SAMHHIIBL.

B 3aBUCUMOCTHU OT  mpo(ecCHOHANbHOM  HAmpaBlIeHHOCTH TI0JTy4aeMOi
npodeccuu/CrenuaabHOCTH  CpeiHero  Mpo(ecCHOHATBHOTO 00pa3oBaHMs INPENoaBaTeNb
CaMOCTOATEJHHO OTpENENIeT MOCE[0BaTeNbHOCTh H3YUeHHs i 00bEM YacOB, OTBOJUMBIN HA M3YYECHUE
OTJENbHBIX TE€M, a TAKKE MOKET MPOBOJAUTH 1a00PaTOpPHBIE  PabOTHI IO-CBOEMY  YCMOIPEHHIO
C YWEIOM UMEIOIIET0Ccs 000Py10BaHMSL.

1.2. Ileam u mianupyemble pe3yJbTaTbl 0CBOEHHS JHCHUILIHHBI:
1.2.1. lenu u 337240 TUCHHILTHHBI:

Coneprxanue mporpaMmmbl 001e00pa3oBaTeabHON AUCIMILUTHHB DU3KKa HATIPaBICHO HA
TOCTHKEHHUE CIEIYIOIINX HeJe:

e (¢opmupoBaHHE Yy OOYYAKOIIMXCSd YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHMS,
3HAYUMOCTU (PU3UYECKUX 3HAHUM JIJIT COBPEMEHHOT'0 KBATU(DUIIMPOBAHHOTO CHEIHATICTa
TIPH OCYIIECTBIECHHUH €r0 NPO(ECCHOHANBHOM AeATENbHOCTH;

e (OpMHUPOBAHUE E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

e OBJaJICHUE CHeNUpUUECKON cCUCTeMO (DU3NYECKUX TOHATHM, TEPMUHONOTUEH U
CHUMBOJIUKOI;

* OCBOGHHE OCHOBHBIX (PM3MUECKHX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

e OBJIQJICHUE OCHOBHBIMH  METOJaMH  HAYYHOTO T[O3HAHWUS  TPUPOJBI,
HCTIONb3yeMbIMU B (u3uke (HaONMIO/ICHUE, OMUCAHHE, W3MEPEHUE, BBIIBIKECHHUE THIIOTES,
TIPOBEJICHUE IKCIIEPUMEHTA);

e OBIAJCHUEC YMEHUAMH 00pa0aThiBaTh JAHHBIE OKCIEPHUMEHTA, OOBICHSATH
TMOTy4YEHHBIC PE3YJIbTATh, YCTAHABIMUBATD 3aBUCUMOCTH MEXIY (DHM3MUECKUMHBEIUIMHAMY B
HaOMI01aeMOM SBICHUH, JIEIATh BBIBOJIBI;

e (opMHUpOBaHUE YMEHHS pemIaTh HU3UUECKHE 3a]a491 Pa3HBIX YPOBHEH CIIOKHOCTH;

e pa3BUTHE T[O3HABATEJBHBIX HWHTEPECOB, WHTEIUIEKTYalbHbBIX W  TBOPYECKUX
CIIOCOOHOCTEH B Mporecce MPUOOPETEHUs 3HAHWK C WCTOIb30BAHUEM PA3ITHYHBIX



MCTOYHUKOB MH(OPMALMH U COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTHI; YMEHUH
(GopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3ULUIO 110 OTHOLIEHUIO K (PU3HYECKON
MH(OpMALMH, TOMy4aeMoil U3 pa3HbIX HCTOYHUKOB;

* BOCIMTaHHE YyBCTBA TOP/IOCTU 32 POCCHUICKYIO (Pu3nueckyto HayKy. OcBoeHHE

kypca O/ «®usnka» mpeanonaraeT pemeHnue Caeayomux 3a1a:

e npuoOpeTeHne 3HaHUI 0 (yHIaMEHTAIbHBIX (DU3MUECKHX 3aKOHAX, JIEKALUXB OCHOBE
COBPEMEHHOW (pU3NUECKON KapTUHBI MUPA, IPUHIMIIOB ICHCTBUS TEXHUYECKHUX YCTPOMCTB
M TPOU3BOJCTBEHHBIX MPOLECCOB, O HAMOONIEE BAXKHBIX OTKPHITUAX B 00JacTH (U3MKH,
OKa3aBIIMX ONPEEIAIONIEe BIMAHNE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;

e TOHMMaHUE (U3UYECKOW CYIIHOCTH SBICHUH, MPOSBISIONIUXCS B paMKax
IPOM3BOJICTBEHHOM JEATEIBHOCTH;

e OCBOGHHE CIOCOOOB HCIONB30BaHUA (U3MUECKUX 3HAHUI IS peleHus
NPaKTHYECKUX W MPOQECCHOHANBHBIX  3aJay, OOBSICHEHUS  SBJIEHUIA PUPOJIBI,
IPOU3BOJCTBECHHBIX U TEXHOJOIMYECKUX IPOLECCOB, NMPUHIMUIIOB JEUCTBUS

TEeXHUYECKUX MPUOOPOB U YCTPOUCTB, oOecTieueHns: 0€30MacHOCTH MPOU3BOICTBA U
OXpaHBbI TIPUPOJIHI;

e (opMHpOBaHME YMEHHH pemarh y4eOHO-TpaKTUYECKHE 3a1aud  (PU3UYECKOTro
COZIEpKaHus ¢ y4€TOM NpodecCHOHATbHOM HANPaBICHHOCTH;

* TpHUOOpPETEHHE OMbITA TO3HAHKS M CAMOTIO3HAHHS; YMEHUI CTABUTh 3a]a4H PEIIaTh
npo0IeMBI ¢ YUETOM MPO(eCCHOHATBHOM HANPaBICHHOCTH;

e (opmupoBaHHE yMEHUI UCKaTh, aHAJTU3UPOBATh U 00pabATHIBATh (DHU3UUECKYIO
MHPOPMAIHIO ¢ y4ETOM MPOdecCHOHANBHOM HAPABIEHHOCTH;

* MOJrOTOBKAa OOYyYaromUXCS K YCHEIIHOMY OCBOCHHIO IMCLUMIUIAH M MOAYJen
npodecCHOHANBHOTO TMKIA: (OPMHUPOBaHME Yy HHMX YMEHHH W OMbITa JAESITEIbHOCTH,
XapaKTEePHBIX [T mpodeccuit / TOMMKHOCTEH CIyKAIMX WK CTeIUaIbHOCTEH, MOMyYaeMbiX B
npodecCHOHANBHBIX 00pPa30BATENbHBIX OPraHU3AIKSIX;

e [OArOTOBKA K (OPMHPOBAHMIO OOMKMX KOMIMETEHLMH OyAylero Crenuanucra:
cam000pa3oBaHys, KOMMYHHUKAIIUH, TPOSBICHUS TPaXKTAHCKO- MATPUOTHIECKON TO3HIIHH,
COTPYZIHHYECTBA, NPHUHATHSA PEIICHUHA B CTAHIAPTHOM W HECTAHIAPTHOM CHTYAIWsX,
MPOEKTUPOBAHKSA, MPOBEACHUS (QU3MUECKUX H3MepeHui, >(pdekTHBHOr0O u  0OE30MacHOro
HMCTIONB30BAHMS PA3IMYHBIX TEXHHIECKUX YCTPOUCTB, COOMIOICHNUS TIPABUI OXPaHbl TPYAa MPH
pabote ¢ puzmueckuMu npudopamu U 000PyA0BAHKEM.

OcobeHHOCTh (hOpMUPOBAHHS COBOKYMHOCTH 3aJa4 U3YYEHUS (U3UKH [JI1CUCTEMBI
CpeiHero mpoQecCHoHaIbHOTO 00pa30BaHUS 3aKII0YAETCS BHEOOXOIMMOCTH peanu3aluu
npo(ecCHoHaNbHOW HAMPaBIECHHOCTH pEIIaeMbIX 3a1ad, yuéra ocoOeHHOCTEH  cdepbl
eATETBHOCTH OYIyIIUX CTIEIHATICTOB.

B pesynbrarte ocBO€HHS AMCHUILIMHBI 00yYAIOMUACS JOJIAKEH 3HATh:

e CMBICT TOHATHI: (WM3MYECKOE SBJCHHE, THUMOTE3d, 3aKOH, TEOPHS, BEMIECTBO,
B3aMMOJICHCTBHE, JJNEKTPOMATHUTHOE TIOJe, BONHA, (OTOH, aroMm, aTOMHOE SpO,
VOHU3UPYIOIINE U3TyYEHNUS;



e CMbICT (DU3UYECKUX BETUUMH: CKOPOCTh, YCKOPEHHE, MAcCa, CHIIa, UMIYJbC, padoTa,
MEXaHW4ecKasi JHEprus, BHYTPEHHSS OHHEprus, aOCONIOTHAS TeMIeparypa, CpeaHss
KAHETUYECKass DHEPrusi YacTHUL[ BELIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIE€MEHTapHbINA
3JIEKTPUIECKUH 3apsif;

e CMBICT (U3MIECKUX 3aKOHOB KIACCHYECKOW MEXaHWKH, BCEMHPHOTO TSATOTCHHS,
COXpaHEHUsI DHHEPIUU, MMIIyJIbCa M  3JEKTPUYECKOro  3apsAAa, TEPMOJIUHAMUKH,
3NEKTPOMATHUTHOM MHAYKIUH, HOoTOIPPeKTa;

e BKIAJ POCCHHUCKHMX u 3apyOCKHBIX YUYEHBIX, OKA3aBIIMX HAMOOINbIIEE BIMAHHEC HA
pa3BuTHE QUHKH;

B pesynbrate 0cBOGHHMS AUCHUILTAHBI 00YYAIOIIUACS A0JKEH YMeTh:

* TIPOBOJUTH HAOMIONCHNUS, MIAHAPOBATH M BBHITIONHATH KCIIEPUMEHTHI,

® BbIJIBUTATh THIIOTE3bl U CTPOUTH MOJIEIH,

e TIPUMEHATH MOJYUYCHHBIC 3HAHUS MO PUBHKE JIJIs1 OOBSICHEHUS Pa3HOOOPa3HBIX
(bM3MUeCKUX SBICHUN U CBOWCTB BEIECTB;

* TIPAKTHYECKH HCTIONb30BATH (PM3MUECKUE 3HAHHS;

* OICHHBATH JIOCTOBEPHOCTh ECTECTBEHHO-HAYYHOM HH(OpMAINH;

* CIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS ISl PEIICHUAPAKTHUECKUX
3aJ]ad  TIOBCEJHEBHOM KW3HH, oOOecIeuyeHns OE30MMacHOCTH COOCTBEHHOM IKHM3HH,
PalMOHAILHOTO IPUPOAOTONL30BAHUS M OXPAHBI OKPYKAIOIIEHCPEIbI.

e ONUCHIBATH U OOBACHATH (DM3UUECKHME SBICHUS M CBOMCTBA TEN: CBOWCTBA Ta30B,
KUIKOCTE W TBEPABIX TEN; 3JEKTPOMATHUTHYIO  MHAYKLHIO, PACHpPOCTPAHEHUE
JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3TyUEHUE U MOTJIOIMICHHE CBETa aTOMOM;
dboToaddexr;

e OTJIMYATh TUTOTE3bl OT HAYYHBIX TEOPHIL;

e JleNaTh BBIBOJBI HA OCHOBE KCIEPUMEHTAIbHBIX [aHHBIX;

e TPUBOJUTH MPUMEPHI, TIOKA3BIBAOIINE, UTO: HAOIIOJICHUS U DKCIIEPUMEHT SIBJISIOTCS
OCHOBOM [IJIsl BBIIBIDKCHHMS THIOT€3 M TEOPUH, MO3BOJSIOT MPOBEPUTH HCTUHHOCTh
TEOPETUYECKUX BBHIBOJIOB; (hM3UUECKas TEOpPUS JAET BO3MOXKHOCTh OOBSCHATH W3BECTHBIC
SIBIICHUS TIPUPOJIbI M HAy4YHBIE (DaKThI, IPEACKA3bIBATh €1lle HEU3BECTHHIC IBICHUS;

* TIPUBOAUTH IPUMEPHI MPAKTUUECKOTO UCIOIb30BaHUS (DM3UUECKUX 3HAHUMN: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKUA U DJICKTPOJIWHAMHUKMA B OSHEPreTHKE;, pa3MYHBIX BHUJIOB
5JIEKTPOMATHUTHBIX M3IYYEHUH Uil Pa3BUTHA PAAUO U TEIEKOMMYHHUKAILMH, KBAHTOBOU
(bM3KMKK B CO3AHUM SEPHON YHEPTETUKH, JTa3€POB;

e BOCIPUHMMATh M HA OCHOBE TMOJYYCHHBIX 3HAHUHA CAMOCTOSTENBHO OIICHUBATH
nHpopMmaImio, copepkaityocs B coobmeHusx CMU, WurtepHere, HaydHONOMYJISAPHBIX
CTaThAX.

e TIPUMEHATH TIOMYYCHHBIC 3HAHUS JUIA pereHns GU3NUECKuX 3ajad;

* OMpeneNaTh XapakTep HU3nUecKoro mpoiecca mo rpaduxy, tabmuie, hopmyne™*;

VBMEPATD Pl GU3NUECKUX BETMYUH, TIPECTABIASL PE3YIbTaThl U3MEPEHUH C



YYETOM HX MOTPEIIHOCTEH.

1.2.2. Ilnanupyemble  pe3yJbTaTbl  OCBOeHHS  001Ieo0pa3oBaTe/bHOI
mucnuIHHLI B cooTBeTcTBHE ¢ ®I'OC CIIO 1 Ha ocnoe ®I'OC C00

Oco0oe 3HaueHne auciumiuHa uMeet 1npu popmupoanuu u pazsutid OK u 1K

(OK yxazwigaiomes uz nosozo maxena @I'OC CI10 2022 200a no

npogeccuu/cneyuanbHocmu)



Kox n HaumeHoBanue
(opMupyeMbIX KOMIETEHIHI

Hna}mpyeMLle pe3yabTaTbl 0CBOCHUA
JUCITUILINHBI

001me
1

I[I/ICIII/IHJ'II/IHapHLI

e2

OK 01. Beibupatsb croco0st
peleHns3anau
po(eCcCUOHATLHOM AeATENHOCTH
NPUMEHUTENBHO K Pa3THUHbIM
KOHTEKCTaM

B 4acTu TPYA10BOr0 BOCHMTAHMS:

- TOTOBHOCTb K TPYly, OCO3HAHKE IIEHHOCTH
MacTepcTBa, TPYI0II00HE;

- TOTOBHOCTb K AKTHUBHOM J€ATEIbHOCTH
TEXHOJOTUYECKOM NCOLMATBHON HAIPABIECHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD,INIAHUPOBATH U
CaMOCTOSTEIBHO BBHIMOJIHATh TAKYIO JIESITEIbHOCTD;
- HIHTEPEC K Pa3IMyYHbIM c(hepaM MpopecCuoHATBHOM
JIESITCIIbHOCTH,

OsJ1ajieHHe YHUBEPCAJILHBIMA Y4eOHBIMU
N03HABATEJbHBIMUIE CTBUSIMU

a) 0a30Bble JOTHYECKHE JIeHCTBHS:

- CAMOCTOSTENbHO (POPMYIUPOBATH U AKTYATU3UPOBATH
npobieMy, paccMaTpUBATh €€ BCECTOPOHHE;
-yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUSIIA CpaBHEHUS, Kiaccuukanuu u 00001eHus;
- ONPEJETATh UEIH ACATENbHOCTH, 33/1aBATh TAPaAMETPhI
Y KPUTEPHHU MX TOCTUKEHHS,

- BBISIBJISATh 3aKOHOMEPHOCTH Y MPOTUBOPEYUMS B
paccMaTpUBAEMBbIX ABJICHUSAX;

- BHOCUTb KOPPEKTUBHI B I€ATEIHLHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LIENSIM, OLEHUBATH PUCKU
MOCIIEACTBUN JICATEIBHOCTH;

- pPa3BUBaTh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN
KU3HEHHBIX POOIEM

0) 0a30oBble HCCIeI0BaTeAbCKHE AeiiCTBHS:

- BIIQJIETh HABBIKAMH y4eOHO-MCCIIEA0BATEIbCKON U
IPOEKTHOM JEATENBHOCTH, HABBIKAMU PA3PEIICHUS
npooem;

BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3H U

- chopMUPOBATH MPECTABIECHHS O POIIH I MECTE
buzuku

¥ CTPOHOMUH B COBPEMEHHOU HAYYHOU KapTHHE
MHpa, 0OCUCTEMOO0OPA3YIONIEeH posin (U3UKH B
Pa3BUTUU ECTECTBEHHBIX HAYK, TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJIC POCCUICKHUX U
3apyOE€KHBIX YUEHBIX-(DM3HKOB BPa3BUTHE HAYKH;
MOHMMaHKe (PU3UYECKOM CYIIHOCTH HAOII0JaeMbIX
SBJICHUI MUKPOMHUPA, MAKPOMHpPA UMEraMupa;
MOHUMAaHUE POJIU ACTPOHOMUHU B TIPAKTUYECKOM
JESTEIBHOCTH YEIOBEKA U JANbHEHUIEM HAyYHO-
TEXHUYECKOM Pa3BUTHHU, POJIU (PU3UKH B
(GopMupoBaHum Kpyrozopa u GyHKIIMOHATBHOM
IPaMOTHOCTH Y€JIOBEKA /I PELICHUS IPAKTUYECKHX
3a/1ay;

- chopMHpOBaTh YMEHHUS PEIIaTh PACUETHBIE 3a]]a4H C
SIBHO 3aJJaHHOM (PM3MUECKON MOJIENBIO, UCTIONIB3YS
(u3nueckue 3aKOHbI U MPUHIUIIBI; HA OCHOBE
aHaJu3a yCJIOBHA 331a4i BHIOMPATh PU3MUECKYIO
MOJI€Jb, BBIACTATh (GU3NUECKUE BETUUMHBI U
(hopMyJibl, HEOOXOIMMBIE IS €€ PEIIeHHS,
IPOBOJIUTH PACUETHI U OLIEHUBAThH PEATIBHOCTh
HOJIyYEHHOTO 3HaueHUs (PH3UYECKON BETUYHHBL;
pelaTh KaueCTBEHHBIE 33/1aUK, BHICTPAUBAs
JIOTUYECKH HEMPOTHBOPEUHBYIO HIETIOYKY
pacCyKIAEHUN C ONOpPOM Ha HM3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH 1 (PM3UYECKHE SBICHMUS;

- BIaJETh OCHOBOIOJATAIOMIUMU  (PU3UUYECKHMH
HNOHATUSAMH M BEIMYMHAMH, XAPAKTEPU3YIOIIUMHU
usnueckue IPOLIECCHI (cBA3aHHBIMU C
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AKTYAIM3UPOBATh 3aJ{d1y, BBIABUIAThH T'MIIOTE3Y CC
pemcHu,

MEXaHUYECKUM JIBIDKCHHEM, B3aMMOJCHCTBHEM Tell,
MEXaHHYECKUMH KOJICOAHUSMH 1 BOJTHAMHM; aTOMHO-
MOJICKYJIIPHBIM CTPOCHUEM BEIIECTBA, TETUIOBBIMU
IPOIIECCAMU;

1 Vxassmarores dhopMuEpyeMble TUIHOCTHBIE M MeTa npeaMeTHbie pe3yisrathl u3 ®IOC CO0 (B mocnenneit penakun ot 12.08.2022) B oTrimaronbHoM

dbopme

2 JlucuumiiHapHsie (MPeIMETHBIE) Pe3yIbTaThl YKa3bIBAKOTCA B COOTBETCTBHU € MX MOMHbIM nepeyneM Bo ®I'OC CO0 (B mocieaHel pefakuuy ot

12.08.2022 nns 6a30BOrO # yriryOoJIEHHOTO YPOBHS 00yUCHUS




HAXOJUTh apryMEHTHl Ul JI0Ka3aTelNbCTBA CBOUX
YTBEPKJCHH, 3a1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNS;
- AHAJIM3UPOBATH NOJTYUYEHHBIE B XOJI€ PEILICHUS 3a1a4UH
pe3yNbTaThl, KPUTUUECKU OIIEHUBATH UX JIOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSAX;

- yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U
TIPAKTHYECKYI0 00IACTHU KU3HEEATENbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MNPEIMETHBIX
oOJacreii;

- BBIIBUTaTh HOBBIC HJEH, TPEAJaraTb OpPUrHHAJIbHbIC
TIOZIXO/Ibl U PEIICHNS,;

- CMOCOOHOCTh MX KMCIOJIb30BaHMS B MO3HABATEIHLHOM
Y COLIMATIbHOM TIPAKTHKE.

HIICKTPUUECKUM i
HIEKTPHYECKIM TOKOM,
KOJIcOAHUAMH U BOJTHAMU;
ONTHYCCKUMHM SBJICHHUIMH, KBAHTOBBIMHU SIBICHUSIMH,
CTPOCHUEM aroma n aTOMHOTO apa,
PaJM0aKTUBHOCTBIO); BIIAJICHHE OCHOBOIOJIATAIOIINMU
ACTPOHOMHMYECKUMHU  TIOHATUSAMH,  MO3BOJISIOMIUMHE
XapaKTepu30BaTh  MPOLECCHl, TMPOMCXOAAIINE  Ha
3Be3JlaX, B 3BE3JIHBIX CHCTEMaX, BMEKTaJIaKTHICCKOM
cpezie; IBU)KEHUE HEOECHBIX TEN,3BOJIOIUIO 3BE3M U
Bcenennon;

- BIIAJICTh 3aKOHOMEPHOCTSMHU, 3aKOHAMH U TCOPUSIMH
(3akon BcemupHoro Tarotenus, I, Il u 11l
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOM
OHEPTUH, 3aKOH COXPAHEHUS HUMITYJbca, MPHHIUI
CYNEPNO3UIMU  CHUJI, TPHUHIUI PABHOMPABHOCTH
MHEPIMANBHBIX ~ CHUCTEM  OTCY€Ta;  MOJIEKYJIAPHO-
KMHETHYECKYI0 TEOPHIO CTPOCHUSABEIECTBA, Ta30BbIC
3aKOHBI, TIEPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHUs MEKTPUUECKOro 3apsja, 3akoH KysoHa,
3akoH OMa /1714 yyacTka 1en, 3akoH OMa as1st oJTHoM
AIIEKTPUYECKON 1enu, 3akon/[xoynd - JIenna, 3akoH
HJIEKTPOMATHUTHOW WHAYKIMH, 3aKOH COXpaHEHHUS
OHEPTUH, 3aKOH MPSMOJUHEHHOrO pachpoCTpaHEeHHUs
CBETA, 3aKOH OTPAXCHUS CBETA, 3aKOH MPEIOMJICHHS
CBETa; 3aKOH COXPaHEHHUS  DHEPTUH,  3aKOH
COXpaHEHHUS HMIYJIbCa, 3aKOH COXPaHEHUS
HJICKTPUYECKOTO  3apsja, 3aKOH  COXPaHECHUs
MaccoBOrO 4HWCNa, TMOCTylaThl bopa, 3akoH
pPaTO0aKTUBHOTO pacnana); YBEPEHHOE
UCTOJIb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHaM3e (U3MIECKUX SBICHUN UTIPOIIECCOB.

MAaroMTHBIM I10JIAAMU,
9JICKTPOMAarHuTHEIMHA
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OK 02. Ucmonp30Bath
COBPEMEHHBIC

CPEICTBA MOKCKA, AHATH3A
MHTEPIPETAINN HHPOPMALIUH, 1
MH(OPMAIMOHHBIE TEXHOJIOTHH JUIA
BBITIOJIHEHUS 3a]1a4
PO()eCCHOHANBHOH eSTeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTO MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIETOCOBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U 00IIECTBEHHOI TPAKTHUKH, OCHOBAaHHOTO Ha
JUAJIore KyJbTYpP,ClIOCOOCTBYIOIIETO OCO3HAHUIO

CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;
- COBEPLICHCTBOBAHHUE A3BIKOBOM U YATATEIBCKOM
KYJbTYPBIKAK CPEICTBA B3aUMOACUCTBHS MEKILY
JIIOBMH U ITO3HAHUS

-YMCTb YYHMTBIBATH T'PAaHUIIBI IIPUMCHCHHUA
N3YyUYCHHBIX

pusnueckux MOJIENIEN: MaTepHralbHas
TOYKA,MHEPLUAIbHASL CUCTEMA OTCUETA,
H/ICANbHBIN Ta3; MOJENH CTPOEHHUS Ta30B,
KUJKOCTEH U TBEPIbIX TEJ,TOUCYHBIH
NEKTPUYECKHH 3apsl, AAepHas MOJEIb aTOMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sipa IMpHU
peneHuHQU3MYecKrX 3a1ay.
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MUpa;

- 0CO3HAHHUE IIEHHOCTH HAYYHOM! JIeSTeIbHOCTH,
TOTOBHOCTb OCYIECTBIIAThH MPOEKTHYIO U
UCCIE0BATENbCKYIO JIEATEIbHOCTh HHAUBUIYATbHO U B
TpyIIIeE;

- OBl1aieHHEe YHUBEPCATLHBIMH Y4e0HBIMH
M03HABATEJIbHBIMAIEH CTBUSIMU S

B) paboTa ¢ uHdopmanmeii:

- BIIQJIETh HABBIKAMHU MOJTY4YEHUS HHPOPMAIUU U3
MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATENIBHO
OCYILIECTBIATBHIIONCK, aHATTN3, CHCTEMATU3ALUIO 1
UHTEPIPETALUIO MHPOPMAIIUU PA3TUYHBIX BUAOB U HopM
TIPE/ICTABIEHNS,;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popMmaTax ¢ yueTom
Ha3HaueHus HH)OPMALUK U LIEIEBOM ay TUTOPHH,
BBIOHpAst ONTUMATBHYI0 QOPMY TIPEACTABICHUS U
BU3YAIIU3ALNY;

- OLIEHUBATh JJOCTOBEPHOCTD, JJETUTUMHOCTh HH(POPMALUH,
€€ COOTBETCTBUE MPABOBBIM M MOPANbHO-3THYECKUM
HOpMaM;

- ICTIOJIb30BaTh CPE/ICTBa MH(POPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJI0IEHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX MATHYECKUX
HOPM, HOpM HH(POPMAMOHHON 6€30MacHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
MHMOpPMAIKHK, HHPOPMALMOHHON 0€30IIACHOCTH JTMYHOCTH.
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OK 03. [InanupoBath u
peanu30BbIBaTh COOCTBEHHOE
npoeccHOHANbHOE U TMYHOCTHOE
pa3BUTHE, NPEATPUHAMATENBCKYIO
JIeATENbHOCTD B
npodeccruoHanbHoMchepe,
HCTIONb30BATh 3HAHKS TI0
(bvHAHCOBOI rPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUsAX

B 00s1acT 1yX0BHO-HPaBCTBEHHOI0 BOCHUTAHHUSA:

- cOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ITHYECKOTO MOBEACHHS;

- CIIOCOOHOCTb OIICHUBATh CUTYAIUIO ¥ TPUHUMATD
OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPaBCTBECHHbIC HOPMBI M LIEHHOCTH;

- 0CO3HAHKE JTMYHOTO BKJIA/Ia B TIOCTPOCHHE
YCTOWYUBOTO OYTYIIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAUTEISAM U
(unM) ApyTUM Yji€HaM CEMbH, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSTHS LICHHOCTEN CEMENHOM

KU3HU B COOTBETCTBUM C TPpaIULUAMHU Hapoa0B Poccuu;
OpjajieHne YHHBEPCAILHBIMHA PeryJisiTHBHbIMH
NeHCTBUAMU:

- BJIAJICTh OCHOBHBIMH METOJAMH HAYYHOTO
TIO3HAHUS,

UCTIONBb3YEMBIMH B (PM3UKE: TPOBOAUTD MPSMBIC U
KOCBEHHBIE M3MEPEHNUS (PU3NUECKUX BETHYHH,
BBIOUPASONTUMATBHBIN CIOCO0 U3MEPEHHS U
MCIIOJIB3YsI U3BECTHBIE METO/Ibl OLIEHKU
TMOTPELIHOCTEN U3MEPEHNUH, TPOBOJUTH
MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3MUECKUXBEINYUH
C UCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHHUI,
OOBSCHATH TONyYEHHBIE PE3yIbTATHI, UCTIOTB3YSI
guznueckue Teopun, 3aKOHbI U MOHATHUS, U JIeTaTh
BBIBO/IBI; COOJTIO/IaTh TpaBuiia 6€30MacHoro Tpyaa
TIPY NPOBEICHUU UCCIEIOBAaHUM B paMKax
y4eOHOT09KCTIEpUMEHTA U yYEOHO-
HCCIIeJOBATENbCKOM EATEIBHOCTH  C
MCIIOJIb30BAHUEM  ITHU(PPOBBIX
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2) CAMOOPTraHU3aLMsA:

- CAMOCTOSITEIBHO OCYLIECTBIIATH MO3HABATEIBHYIO
NEATeNbHOCTD, BBISBIISATH MPOOJIEMBbI, CTABUTD U
(GopMmynupoBaTh COOCTBEHHbIE 33/1a4H B
00pa3oBaTeNbHOM AEATENBHOCTU 1 KU3HEHHBIX CUTYAIUX;
- CaMOCTOSATENBHO COCTABIIATD TLJIAH PELICHUS TTPOOIEMBbI
C YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTENH [IPETIOYTEHNUI;

- 1aBaTh OLICHKY HOBBIM CUTYAIUSM;

croco0CTBOBATH (HOPMUPOBAHUIO U TIPOSIBICHUIO
IIUPOKOM 3PYAUIIHU B Pa3HBIX 00JIACTIX 3HAHMIA,
TMOCTOSIHHO TOBBIIIATH CBOM 00pPa30BATENbHBINA U
KYJIbTYPHBI YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BATh TPUEMbI pe(IEKCUU AT OIIEHKU
CUTYaI[1H, BIOOPA BEPHOTO PEIICHUS;

-YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO
NPUHUMATh PEIICHHUS 10 UX CHUKEHHIO;

B) SMOIMOHAJIbHBIN HWHTEJLUIEKT, MPeANoIaraoumii
c()OpMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIOYAOIIEH CTPEMIICHUE K
JOCTHKEHUIO LETIH U YCIIEXY, ONTUMHU3M,
VHUIMATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOMS U3 CBOUX
BO3MOKHOCTEI;

- SMIATHH, BKJIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh
HMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATD €T0 MPH
OCYIIIECTBICHUN KOMMYHHUKAIIUH, CIOCOOHOCTD K

COUYYBCTBHIOH COTIEPEKUBAHMUIO;
COLIMAJTBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh
BBICTPANBATh OTHOIIEHUS C IPYTUMH JIFOIbMH,
3a00THUTHCS, IPOSBIIATH MHTEPEC H Pa3penIaTh KOHPIUKTHL

M3MEPUTEIBHBIX YCTPOUCTB 1 J1aO0OPaTOPHOTO
000py0BaHus; CHOPMHUPOBAHHOCTH MPEACTABICHHUI
0

METOJaX TOJNYYEHHUS HAyYHBIX aCTPOHOMUYECKUX
3HAHWUH

- OBJ1a/1eTh (CHOPMHUPOBATH MPEACTABICHNUS)
MpaBUIaMU3anucu Gusnyeckux Gopmyin
penbeHO-TOUeUHON cucTeMbl 0003HaueHHH JI.
bpaiinsg (i cienbix ucnaboBUISIIUX
00y4Jarommxcs).
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OK 04. DddextuBHo
B3aMMOJIEHCTBOBATh W PabOTaTh B
KOIUICKTUBE M KOMAH/Ie

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO

u

CaMOpPA3BUTHUIO, CAMOCTOATEILHOCTH U

CaMOOIIPEICIICHNUIO;

-OBJIaJICHAE HABBIKAMU  y4eOHO-

MCCIIEI0BATENBCKOM, MPOEKTHON U COLMAIBHOM

JeATENbHOCTH;

OBiajenne  YHHBEPCAIbHBIMH
KOMMYHHKATHBHbIMH 1€HICTBUSIMU:

0) coBMeCTHasi 1eATeJbHOCTD:

- IOHUMATh U HUCIIOJIb30BATh MPEUMYILECTBA

KOMaHIHON H

- OBIAJICTh YMCHHUAMH pa60TaTB B TIpymme C
BBIITOTHCHUEM

Pa3IMYHBIX COLMAIBHBIX POJIEH, ITIAHUPOBATH pabOTY
TPYIIIBL, PAMOHATIBEHO PACIPEAEIIATH AEATENbHOCTD B
HECTAHJAPTHBIX CHUTYalMsAX, aJCKBATHO OLECHUBATH
BKJIAJ KaXJOr0 W3 YYACTHUKOB TIPYNIbl B
pEIIeHUEepacCcMaTpUBAEMOH TPOOIEMBI.

15



VH/IMBUTYaJIbHOU padOThI;

- IPUHUMAaTh LEIM COBMECTHOW JIE€ATEIbHOCTH,
OpraHM30BBIBaTh U KOOPAMHUPOBATH JEHCTBUSA 110 €€
JOCTHKEHHUIO: COCTABIIATH IUIAH JCUCTBUH, PACTIPEAEIATD
ponM € y4eTOM MHEHMH YYacCTHHKOB OOCYX/IaTh
pe3yIbTaTbICOBMECTHOM pabOTHI;

- KOOPIMHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSX
peanbHOro, BHPTYAJbHOIO M KOMOWHMPOBAaHHOIO
B3aUMOJICHCTBHUS;

- OCYILECTBIIAT MO3UTHBHOE CTPATETNYECKOE TIOBEICHHE
B Pa3IMYHBIX CHUTYalMAX, NPOABIATE TBOPYECTBO H
BOOOpaXeHHe, ObITh MHULUATHBHBIM

Osuajenne YHHBEPCATbHBIMA peryJasiTHBHbIMH
NeiiCTBUSAAMA:!) IPUHSITHE Ce0sl M APYTHUX JIIOei:

- IPUHAMATh MOTUBBI M apTyMEHTHl APYTHX JIOJEH

TIPY aHAJIM3€ PEe3yIbTaTOB ACATEIbHOCTH;
- IpU3HABaTh CBOE MPABO W MPABO JPYTHX JIOJACH Ha
OIIMOKH; pa3BUBaTh CIIOCOOHOCTh TOHMMATh MHP C
TIO3HMIMH JIPYTOro YeJIOBEKa.
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OK 05. Ocy1ecTasTh yCTHYIO 1
MMCHMEHHY0 KOMMYHUKALUIO Ha
TrOCYIapCTBEHHOM SI3bIKE
Poccuiickont @enepanuu ¢
y4eTOMOCOOEHHOCTEH
COLIMAJTIBHOTO U KYIBTYPHOTO
KOHTEKCTa

B o0.1acTH >cTeTHYECKOr0 BOCIHTAHHS:

- 3CTETUYECKOE OTHOLICHHE K MUPY, BKIIOUAS ICTETUKY
Hay4HOTO TBOPYECTBA, MPUCYIIET0 (HU3NUECKOH HAYKE;

- CIMOCOOHOCTH BOCTIPMHUMATH PA3INYHbIE BUJIBI
MCKYCCTBA, TPAJHUIINU K TBOPYECTBO CBOETO U APYTHX
HapOJIOB, OIIYLIATh 3MOIMOHAILHOE BO3ICHCTBIE
HCKYCCTBA,;

- yO©XKIEHHOCTh B 3HAUMMOCTH JUISl TMYHOCTH U
00I1IeCcTBa OTEYECTBEHHOTO M MUPOBOTO UCKYCCTBA,
ATHUYECKUX KYIbTYPHBIX TPAMUIUA U HAPOJHOTO
TBOPYECTBA;

TOTOBHOCTb K CAMOBBIPAXKEHHUIO B PA3HBIX BUIAX
MCKYCCTBA,CTPEMIICHUE MPOSBIATD KA4€CTBA TBOPUYECKOM
myHocTH, OBi1afieHne YHHBEPCAJIbHbIMH

KOMMYHHKATHBHBIMH 1€ CTBUSIMHU
a) obuenue:
- OCYIICCTBIATE KOMMYHHUKAIIMU BO BCEX C(I)ean JKHU3HU,
- pacro3HaBaTh HEBEpOATbHBIC CPEICTBA OOIICHUS,
ITOHMMATh 3HAYCHNUC COLUAIbHBIX 3HAKOB, PACIIO3HABATD
IPCANTOChIIKHA KOH(l)J'H/IKTHBIX cmyaunﬁ U CMAT4YaTh

- YMETb PaCclO3HaBATh (PU3MUECKUE SBICHUS
(poriecchi)

U O0BSCHATH X HA OCHOBE N3YYEHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE
JBIKEHUE, CBOOOIHOE Ta/ICHHE Te, TBUKEHHE O
OKPYKHOCTH, UHEPLMS, B3aUMOJICHCTBHE TEl,
K0JIe0aTeNbHOE IBUKEHHE, PE30HAHC, BOJTHOBOE
nBwxeHue; M ysust, OpoyHOBCKOE IBHKEHHE,
CTPOEHHE KUJKOCTEH 1 TBEP/IBIX TEN, U3MEHEHUE
o0beMa TeJ IPU HarpeBaHuM (OXJIKIACHUH),
TEIUIOBOE PABHOBECHE, MCIIAPEHNE, KOH/ICHCALIN,
TJTaBJICHUE, KPUCTAILIN3ALMA, KATIEHUE, BIaKHOCTh
BO3/yXa, CBSI3b CPEIHEH KMHETUYECKOM YHEPTUH
TEIJIOBOTO ABMKEHHUS MOJIEKYJI C a0COMIOTHOM
TEMIIEPaTypOil, OBBIIIEHUE JJABIEHHS ra3a IPH €ro
HarpeBaHUHU B 3aKPBITOM COCY/IE,CBSI3b MEXKIY
napamMeTpaMu COCTOSIHUS ra3a B U30MPOLECCax;
3IIEKTPH3ALUS TEJl, B3aUMOJICHCTBHE 3aPSAI0B,
HarpeBaHue NPOBOAHUKA C TOKOM,
B3aUMOJICHCTBHE  MAarHUTOB,
AIIEKTPOMarHUTHasl
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KOH(JIUKTBI;
- Pa3BEpHYTO U JIOTMYHO HM3JaraTb CBOIO TOYKY
3pPEHHUS CHUCTIONb30BAHUEM S3BIKOBBIX CPE/ICTB.

MHIYKIHS, TEHCTBIE MAaTHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM W JIBFKYIIIANCS 3apsif,
AIIEKTPOMArHUTHBIE

KoJeOaHus ¥ BOJHBI, IPSIMOJMHEHHOE
pacnpocTpaHeHUECBETA, OTPAKEHHUE, IPENOMIICHHE,
nHTephepeHIus, TM(paKIys U TMOIAPH3AIHS CBETA,
JUcTiepcust cBeTa; POTOANEKTPUUSCKUM 3D PeKT,
CBETOBOE JIABJICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0OPO/Ia,eCTECTBEHHAS U
MICKYCCTBEHHAs Pa/IHOAKTUBHOCTb.

OK 07. ConeiicTBoBarh
COXPaHCHHUIO

OKpYKAOLIEH Cpeibl,
pecypcocOepexeHuIo, TPUMEHSTh
3HaHUA 00 M3MEHEHHH KIMMAaTa,
IPUHLMIIBI OEPEKITUBOTO
TIPOU3BO/ICTBA, 3(P(PEKTUBHO
JICUCTBOBAThH B YPE3BBIYANHBIX
CUTYyalUsX

B 00sacTH 9K0/10rHYeCKOr0 BOCIIUTAHUSA:

- ¢(OPMHUPOBAHHOCTH IKOJIOTUUECKOM KYTbTYPBI,
OHUMAHUEBIUSHHS COLIUATBHO-IKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MPUPOTHOM U COLUATBHOM
CpeJibl, OCO3HAHMETI00ATBHOT0 XapaKTepa IKONOTHYECKUX
npo0iem;

- IUNIAHUPOBAHKE M OCYILECCTBIICHHUE ICUCTBUM B
OKpYXkarolIei CpeJie Ha OCHOBE 3HAHUS 1IeNIEN
YCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA;

AKTMBHOE HENPUATUE NEHUCTBUMN, IPUHOCSILUX BPEX
OKPYXAaIOIIEH CpeIE;

- yMEHHUE MPOTHO3UPOBATH HEOIArONPHATHBIC
JKOJIOTHYECKUETIOCIEACTBHIS PEANPHHUMAEMBIX JIEHCTBHI,
TNPe0TBPAIIATh UX;

- PaCUIMPEHUE OMBITA ACSITEILHOCTH YKOJIOTUYECKON
HANPaBJICHHOCTH Ha OCHOBE 3HAHUI MO (PU3HKE.

- c(OopMHUPOBATH YMEHHUS TIPUMEHATb MOMYYEHHbBIE
3HAHUA

171 00BSCHEHHUS YCIIOBUM MPOTEKAHUS (PU3NUECKUX
SBJICHUN B IPUPOJIE U [ IPUHSATHS
MPAKTUYECKUX PELICHU B MOBCETHEBHOM KUZHU
s obecreyeHust 0€30MaCHOCTH IPU 00PAILEHHH C
OBITOBBIMU IPHOOPAMUY TEXHUUECKUMH
YCTPOMCTBAMH, COXPAHEHHS 310POBbS U COOITFOICHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKpPY KaoIIei
cpejie; MOHMMaHKue HEOOXOIMMOCTH MPUMEHEHHUS
JOCTHXKEHUIM (PU3UKY 1 TEXHOJIOTUH 1715
PALMOHAIILHOTO MTPUPOIONIOIB30BAHHS.

IHK.3...

3 11K yrazvigaromes 6 coomeememsuu ¢ @IOC CIIO peanuzyemoti npogpeccuu | cneyuanvrocmu
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2. CTpykrypa u conep:xanue 00meobpa3oBaTebHON IUCHUILIHHBI

2.1 O0beM THCHMIIHHBI H BHABI Y4eOHOH paboThi

Bup yueOHoit padoTsi O0bem B
qyacax

O0bem oOpa3oBaTeqbHON MPOrPaMMBbI JHCHHILVIHHBI 234
1. OcHoBHOe coaepkaHue 180
BT. 4.

TEOPETHIECKOE 00yUCHHE 134
1ab0paToOpHBIC 3aHATUS 34
KOHTPOJIbHBIE PAOOTHI 12
2. [IpodeccnonanbHO-OpHEHTHPOBAHHOE COJlEPKAHME 38
BT. U..

TEOPETHUECKOE 00yUeHHE 14
1ab0paTOpHBIC 3aHATUS 24
HAnBHTyaIbHBIN TPOEKT 46
KoHncynbranus 4
[pome:xyTounasi arrecranus (IK3aMeH) 4
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2.2. TemaTHyecKuii MIaH W coepKaHue JUCHUIUIMHBI «DU3HKA»

dopmupyembie
HaumenoBanue Copnep:xanue y4edHOro mMaTepuaja, Ja00opaTopHble W MPAaKTHYeCKHE PadOTDI, O0ne o0mmme u
pasaesnoB H TeM MHIUBHAYAJIbHBII MPOEKT (ecu npedycmompeHbl) M npodecCHOHAIBLHBI
4acoB e
KOMIIETeHIH
"
1 2 3 4
Beenenne. Conep:xanne y4e0HOro MaTepuaa: 2 OK 03
®uzuka u Metoabl | Ousuka — PyHmaMeHTaNbHAs HayKa 0 pupojie. EcTecTBEeHHO-HAYYHBINH METOA OK 05
TI0O3HAHMS, €TO
HAay4YHOT0 IO3HAHUSI | BO3MOKHOCTH M TPAHUIII TPUMEHUMOCTH. JKCIEPUMEHT U TEOPHUS B MpoIiecce
TIO3HAHUA
npuposl. MojenupoBanne Gu3nueckux ABICHUN U mporieccoB. Poib skcnepuMenta u
TEOpUH
B Mpolecce TMO3HaHUA Mpuposl. Ouznueckas BenuynHa. Du3nMyecKue 3aKOHBI.
['panuib
MPUMEHUMOCTH (DM3UUECKUX 3aKOHOB M Teopuid. [IpuHIMI COOTBETCTBUS.
OHATHE O
g)nmqecxoﬁ KapThuHe Mupa. IlorpemHocTd u3MepeHuid GU3NYECKUX BETHUUH.
HaYeHHe
¢u3ukn npu ocBoenuu npogeccuii u cnenuaabuocteit CII0™.
Paznen 1. Mexanuka 24 OK
Tema 1.1 Copepkanne y4eOHOro MaTepuasa; 8 01
OcHOBBI Mexanudeckoe IBUXKEHHE M €ro BuAbl. MaTepuanbHas Touka. OTHOCUTEILHOCTh %g
KHHEMATHKH MexaHuueckoro naBikeHus. Cuctema ortcuera. llpuHnum oTHocutenbHOCTH [amunes. OK
CnocoObl  omucanus jpuwkenus. Tpaexropusi. Ilyts. Ilepememenne. PaBHOMepHOE 04
npsAMOITMHENHOE ABMKEHHE. CKOpOCTh. MTHOBEHHAs M CPETHASA CKOPOCTHU. Y CKOpPEHHE! OK
[IpsAMONMHEVHOE NBMKEHUE C MOCTOSHHBIM YCKOPEHUEM. [IBHKEHHE C MOCTOSHHBIM 05
YCKOpEeHHEM CBOOOTHOTO majicHus. PaBHOMepHOe NABH:KeHHE TOUKH 10 OKPY/KHOCTH, 005
YIJI0Basi CKOPOCTD. 11K°
HentpoctpemurensHoe yckoperne. KunemaTtuka a0co1I0THO TBEPAOTO Teda.
Conepkanne y4eOHOr0 MaTepuasa: 8
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Tema 1.2 OcHoBHas 3agavya nuHaMmukd. Cumna. Macca. 3akons!l Mexanuku Herotona. Cuitsl B

OCHOBBI JUHAMHKH IIPPOJE.

Crna TSKECTH M CHIa BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHPHOTO TATOTEHHS.
[TepBas

KOCMHYECKas CKOpOCTh. J[BIKEHHE ITaHeT i Majbix Ten CoMHeuHoi crucTeMsl. Bec.

Hesecomocts. Cunbl yripyrocti. CHiibl TpeHHs.
Tema 1.3 Copep:xanue y4e0HOro MaTepuasa: §

4 Ipogpeccuonanvro opuenmuposannvle InemeHmbl COOEPHCAHUA 6bl0eEHbI KYPCUBOM
9 B crobax VKA3aHO KOTUUECBO YACOB, BbIOCTEHHbIX HA PeAnu3ayiio npoheccUuoHaIbHO OPUEHMUPOBAHHO0 COOePXCaHUs (Meopemuyeckie

3aHAMUA/1AO0PaMopHble pa60mbz)6 Ortpaxaercs 1K, snement kotopoit GopMupyeTcs NpuKIagHbIM MoayneM (podeccuoHaTbHO-0PHEHTHPOBAHHBIM
conepxanueM) B cootBetcTBuE ¢ PI'OC peanusyemoit mpodeccun/cnennansaocta CI10



3aKoHbI COXpaHCHUA

Hmiynbe Tena. mmyibe cuiibl. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTuBHOE

BMEXaHHUKe |[IBIDKeHHE. Mexanudeckas padoTa u MOIIHOCTh. KnHeTnueckast 3Heprusl.
[loTeHInanbHas SHEPrusl. 3aKOH COXPAaHEHUsI MEXaHU4YeCKoM sHepruu. Pabora
CHJIBI TSKECTH M Ikl yripyrocTi. KoncepBatuBHbie cuiibl. [IpuMenenue
3aKOHOB coxpaHeHus. Mcrnoap30BaHNe 3aKOHOB MEXAHUKH JJISI OObSICHEHUS
NBIKEHUS HEOECHBIX TE U JIJISl Pa3BUTHS KOCMUUYECKUX UCCIIEOBaHUM,
IpaHUIIbl TPUMEHUMOCTH KJIACCHUECKOW MEXaHUKH.
Pemenue 3a1a4 ¢ npoecCHOHAIbHON HAITPABIEHHOCTHIO 2
Paznen 2. Moaexy.siprasi pusuka u 38 OK
TepMOJAHHAMHKA 01
Tema 2.1 Copnepxanue y4e0HOT0 MaTepuala: 8 OK
OCHOBBI OCHOBHBIE ITOJI0KEHUS MOJIEKYJIIPHO-KHHETUYECKON Teopru. Pa3mepsl n 02
MOJIEKY.ISIPHO Macca MOJIEKYJT M aTOMOB. bpoyHOBcKkoe Br>keHue. CHIIbI M SHEPIHUs OK
- KHHETHYeCKOii MEKMOJIEKYJIIPHOTO B3auMoieicTBUs. CTpoeHHe ra3000pa3HbIX, KUIAKUX U 03
TeopHH TBEpABIX Te. Mneanbueii ras. /lapnenue raza. OCHOBHOE YpaBHEHHE OK
MOJIEKYJIIPHO-KMHETUYECKON TEOpUU Ta30B. TeMIieparypa U ee U3MEpPEHHUE. 04
TepmonuHaMuueckas mKkajia TeMrnepaTypbl. AOCOTIOTHBIN HyJIb TEMIIEPATYPHI. OK
Temneparypa 05
OK
07
IIK
3Be3/. CKOpPOCTH JIBUKEHUS MOJIEKYI M MX U3MEpEHHE. Y PaBHEHHE COCTOSHUS
UJICATbHOTO
raza. Mzonpouecchl 1 ux rpaduku. ['a3oBbie 3aKoHbl. MonspHas ra3oBas HOCTOSHHAS
JlaGoparopHas pabota Nel. JTaGopartopHas padota "M3ydyenue
M30TEPMUUECKOrO mpoiecca” 4
Tema 2.2 Conep:xanue y4e0HOro MaTepuaa: 8
OcHoBbI BHyTpeHHsst sHeprus cucteMbl. BHyTpeHHss sHeprus ujeanbHoro rasa. Padbora u
TePMOJMHAMMKH | TEIIOTA

KaK (I)OpMI)I nepeaadynu SHCPIruu. TennoeMKoCTb. yI[CJIBHaH TCIITTIOCMKOCTD.
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KommuecTtBo

TEIJIOTHL. YpaBHEHHWE TemoBoro Oananca. IlepBoe Hayano TepMOJUHAMUKH.
Anmabatueiii npouecc. Bropoe nauano trepmoanHamuky. [IpuHmun AeiicTBus TenoBoii
mamuHbl. TemsoBbie aBurareau. KIIJ[ TemmoBoro apurartensi. XoJ1oAmibHble MANIMHBI.

Oxpana
IPUPO/IBI.
Tema 2.3 Conepkanne y4eOHOro MaTepuasa: 10
ArperarHble Hcnapenue n konaeHcanus. HaceimeHHbIN nap u ero
COCTOSIHHSIBEIECTBA CBOMCTBA. AbcomoTHast W
i pasoBbie OTHOCHTEJIbHASI BJAAXKHOCTb BO31yXa. [IpuOopsl I OmpeeNieHns BIaXKHOCTH BO3IyXa.
Nepexo/bI Toukapocsl. Kunienne. 3aBUCHMOCTB TeMITEPATyphl KMIICHHS OT AaBiaeHus. Kputuieckoe

COCTOSHHC

BCIICCTBA. XapaKTepI/ICTI/IKa XHUIKOI'o0 COCTOAHHA BCIHICCTBA. HOBGpXHOCTHBIfI (V)|
XHUIKOCTH.

OHeprust MOBEPXHOCTHOTO cnos. bmvxuumii mopsnaok. IloBepxHOCTHOe HaTsKeHHe,
CmayuBanue. fIBieHns Ha rpaHuue KHAKOCTH ¢ TBepAbIM TeaoM. KamuuiipHbie SBIECHUA,
XapakTepucTUKa TBEPAOTO COCTOSAHMS BemecTBa. Kpuceramimyeckue u  amopdHbie

Te1a.
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Vpyrue cBoicTBa TBEpABIX Tel. 3akoH ['yka. MexaHuueckue cBOMCTBA TBEPABIX TEIN,
[Inactuyeckas (ocratounas) nedopmanus. Tennosoe pacmmpenne TBePABIX TeJl H KUAKOCTEN.
Koydpdunnent auneiinoro pacumpenns. Kodpdumuent o0béMHOro pacmmpenus. Yueq
pacmupennst B Texnuke. Iliapienue. YjaenabHas Temiora miuasienns. Kpucrammmsanus,
IIpakTuyeckoe mpuMeHeHHe B MOBCEAHEBHOW KU3HHM (PM3MYECKUX 3HAHHH 0 CBOMCIBAX
ra3o0B, ’KMIKOCTEH U TBEPABIX TeJl.

Peinenne 3a1a4 ¢ npodeccHOHAIBLHOI HATIPABICHHOCTHIO

JlabopaTopHbie 3aHsiTHS:
Jlabopatopnas padora Ne2 Onpenenenue BIa:KHOCTH BO3IYXA.

Kontposabnas padora Nel «Monexynspras guzuka u TepMOIMHAMUKA

N &~

Paznen 3. DnekTpogunamuka

48

Tema 3.1
JJIeKTPHYECKOE MMOJIe

Copnepxkanne y4eOHOr0 MaTephaja:

JaeKTpUYecKHe 3apsbl. DNEMEHTAPHbII 3NEKTPUUECKUI 3aps/l. 3AKOH COXPaHEeHHS
3apsija.
3akon Kyaona. DnexTpuueckas IOCTOSTHHASA. JIEKTPUUECKOE TTOJIE.
HampsbxeHHOCTBANEKTprYecKoro noss. [Ipuaumn cynepno3uunu nojei.
IIpoOBOIHUKH B 3JIEKTPHYECKOM MOJIE.
JlmnekTpukn B 3nekTpudeckoM moJie. Ilonsipuzanus H3TEKTPHKOB.
PabGora CWIRJIEKTPOCTATUYECKOTO TTOJIS. [ToTennuai.

PazHoct  morenumanos. CBsiz3b  MeKIy
HANPSZKEHHOCTHIO M PA3HOCTHIO TOTEHLHAJIOB 3JIEKTPHYECKOro M0, JIEKTPOEMKOCTb.

Enunnupt anexrpoemkoctu. Konnencaropol. Coenunenne KoHeHcaTopoB B 0atapeio. Jueprus
3apSKEHHOr0 KOHeHcaTopa. JHeprus snekTpuueckoro nois. [lpavenenne konaeHcaTopos

12

Pewenne 3a1a4 ¢ npodeccHOHAILHOI HATPABICHHOCTHIO

Jlaboparopnbie 3ansiTus:
Jlaboparopnas padora Ne3. Oupenesnenue 31eKTpHUeCKOil eMKOCTH KOHIEHCATOPOB

Tema 3.2

3aK0HBI
MOCTOSTHHOT'0

TOKa

Conep:xanue yde6HOro MaTepuaa:

VcnoBus, He0OX0UMBIE JIISl BOSHUKHOBEHHUS U TIOJIEPKAHUS HIIEKTPHIECKOTO TOKA.
Cuna
TOKA M TUJIOTHOCTh TOKa. 3akoH Oma sl yyacTka menu. 3aBHCHMOCTD

JJIEKTPHYIECCKOI0

OKO01
OK 02
OK 03
OK 04
OK 05
OK 07
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CONPOTHBJIEHHS] 0T MATEPHAJa, [JVIMHBI H IUIONIAH TOIEPEYHOr0 CeYeHHs! NMPOBOMHHKA.
3aBHCHMOCTb  JJEKTPHYECKOT0  CONPOTHBJECHHS] TPOBOJIHHKOB OT  TeMIEPATYPHI.
Temneparypusiii KO uumeHt CONPOTHBJICHHS. CBepxnpoBoaUMOCTb.
Padota 1 MomHOCTb MOCTOSIHHOrO ToKa. TenaoBoe neiicTBre Toka. 3akon Jxoyns—

Jlenna. BﬂeKTPOHBH)KyIHaﬂ CHJIA HCTOYHHKA ToKa. 3akoH Oma JJISl TIOJIHOM I1IelH.
3JICKTpl/I‘leCKHe HCIH. HapaJIJICJILHOG H NOCJIEN0BATEIbHOEC COCAMHECHUE NMPOBOIHUKOB,

3akons1 Knpxroda mus yzna. Coequnenne MCTOYHHKOB JJICKTPHYECKOl IHEPrHH B HaTapero.

20




Pemenue 3ajav ¢ npocbeccnonanwoﬁ HaIPaBJCHHOCTHIO

JlaGoparopusbie 3ansiTus:

Jlaboparopunas pabora Ned Ompepenenue TepMHYECKOTo KoI((UUHEHTA COMPOTHBIIEHHS
Me/Iu.

Jlaboparopnas pabora NeS M3mepenne I/JIC u BHYTpeHHEr0 cONPOTHBICHAS HCTOYHHKA TOKA.
Jlaboparopnas padora Ne6 M3yuenne 3aK0oHOB 10¢/1€[0BATEALHON0 H IAPALIEIBHOIO
coelMHEeHU | POBOTHUKOB.

Jlaboparopnas padora Ne7 Hccienoanue 3aBHCHMOCTH MOUIHOCTH JIAMIbI HAKAJIHBAHHS OT
HANPSKEHUS HA e€ 3a:KuMax.

KontposabHas pabora Ne2 «Dsekrpuueckoe moje. 3aKOHbl HOCTOSHHOTO TOKa»

Tema 3.3
JJIeKTPHYECKHIA
TOK BPA3JIHYHBIX

cpenax

Conepxkanne y4eOHOro MaTepuasa:

ONEKTPUYECKHH TOK B METAILIAX, B AEKTPOIHUTAX, Ia3ax, B BAKyyMe. JJIEKTPOJIn3. 3aK0H
atekTposmsa ®apajes. JJIeKTPOXHMHYECKHH JKBHBAJEHT. Buabl ra3oBbIx paspsos.
TepmodnektponHas smuccns. [lnasma. JaeKTpHYecKHil TOK B MOJIYNPOBOAHMKAX.
CoOctBeHHas 1 mpuMecHas  mpoBogumoctd. P-n mepexox.  IIpumenenue
10JynpoBoAHUKOB. IlorynpoBogHMKOBbIC NIPHOOPHI.

o N>

Tema 3.4

Copnepxkanne y4eOHOro MaTepuasa:

MarsnuTHoe moJe

Bekrop wHAykuum MarHuTHOro moisid. HanpsbkeHHOCTh MarHWUTHOTO — TOJIS.
JlelicTBUE€ MAarHUTHOTO TOJNA HA OPAMOJMHEHHBIA TPOBOAHUK C  TOKOM.
Bzaumoneiictue TokoB. Cuia Ammnepa. [Ipumenenne cuiabl Amnepa. MarHuTHbIA
notok. PaboTa 1mo mepemeIeHuo NpoBOHIKA ¢ TOKOM B MAarHuTHoM momne. JeiicTaue
MarHUTHOTO ToNs Ha ABWkywmuiics 3apsaa. Cuna Jlopenna. Ilpuvenenue cuibi Jlopenna.
OnpenencHue  yhenpHoro 3apspa. MarHuTHble CBOWCIBa  Bemectsa.  MarnutHas
npoxunaeMocts. CotHEUHas aKTUBHOCTh U €€ BIMAHUE Ha 3eMiIt0. MarHuTHBIC OypH.

Pemenne 3a1a4 ¢ npogecCHOHAIbHON HAPABJICHHOCTHIO

Tema 3.5
JJIEKTPOMATHATH
asi HHIYKIUS

Conep:xaHie y4eOHOT0 MaTepHaa:

SIBienue 3yexkTpoMarHuTHOi uMHAYKuMH. [IpaBuno Jlenna. 3akoH
3EKTPOMArHUTHON

vHAyKIuu. BuxpeBoe dsexTpuyeckoe moae. 3J[C uHAYKUMA B JBIKYLIMXCSA
TPOBOJHHUKAX.

SIBenue CAMOMHIYKIIUH. I/IHJIYKTI/IBHOCTL. 3Hepl"l/lﬂ MArHMTHOI0 moJis ToOKa.
BzaumocBs13b SJICKTPHYCCKUX W MAarHUTHBIX TIOJICH. 9H€KTpOM8.I‘HI’ITHO€ I10JIC

N

N

—




Pemmenue 3a1a4 ¢ npodeccHOHAIbHOM HAPABICHHOCTHIO

JlaGoparopusbie 3ansiTus:
Jlabopatopnas pabora Ne§ M3yuenue siBieHUS HIeKTPOMATHATHOH WHIYKIMHA
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Kountposbnas padora Ne3 «MaruutHoe mone. INEKTPOMArHUTHAS UHIYKIUS»

Pa3nen 4. KoseOanus u BoJHbI 18
Tema 4.1 Conep:xanue y4e6HOro MaTepuaa: 6 OK
Mexannyeckue | KonebatenbHoe nBuxenue. ['apmonuyeckue konebanus. CBOOOJHbIE MEXaHUUECKHE 01
KoJIe0aHus H xonebanus. [IpeBpamnienue sueprun npu KojedarenbHOM IBMKeHHH. CBOOOTHBIC OK
BOJIHBI 3aTyxawllue MexXaHudeckue koneOaHus. Maremarudeckuil MastHuk. [IpyXuHHBINA 02
MasTHUK.BBIHYXIeHHBIE MeXaHUUYeCKKe Koaebanus. Pe3oHanc. OK
[lonepeynbie 1 IPOIOIBHBIE BOJHBL. XapAKTEPUCTHKH BOJIHBL. 3BYKOBBIE BOJHBI. Y JIbTPA3BYK 8?{
1 €r0 IPUMEHEHUE
Tema 4.2 Conepxkanne y4eOHOro MaTepuasa: 8 05
JeKTpOMAar HHTHbIE CBoOOHBIC 2IEKTPOMArHUTHBIE KoJieOaHusl. [IpeBparieHue sHepriu B KosiedaTeabHOM OK
KOJIeOAHUS 1 koHType. Dopmyna Tomcona. 3aTyxaronye 3neKTpoMarHuTHbIe kosebanus. ['eneparop 07
BOJIHBI HE3aTYXAIoIMX HICKTPOMATHUTHHIX KojeOaHui. BbIHYXIEHHBIE DIEKTPUUECKHE IIK
xonebanus.[lepemennsiii Tok. ['enepatop nepemenHoro Toka. EMKocTHOe M MHHIYKTHBHOE
CONPOTHBJICHUS TEPEMEHHOT0 TOKA. AKTHBHOe compoTuBienue. 3axon Owma s
/IeKTPHYECKOHl 1enu nepeMeHHoro Toka. PaboTa m MOIUIHOCTH MepeMeHHOro TOKa. Pe3onancB
ynektpuyeckoil uemn. Tpancpopmaropel. Toku Bbicokoii yactorsl. Ilomyyenue, meperaya u
pacnpesieJieHue JJIeKTPOIHEPTUH. DIEKTPOMATHUTHOE TOJ€ KaK OCOOBIA BHJ| MAaTEpUH.
OnekTpoMarHuTHeIe BOJHBL. CBOMCTBA ANIEKTPOMArHUTHBIX BOJH. Bubpatop [epua.
OtkpoIThIid  KOeOaTenbHBIA  KOHTYp. M300perenne paamo A.C. ITlomoBsim.
[Tonsitue o
paauocss3u. Ilpunnun paguocss3u. [lpuvenenne 3J1eKTPOMATHATHBIX BOJIH.
Pemenne 3a1a4 ¢ npodeccoHaNbHOM HAPABIEHHOCTHIO 4
JlabopatopHbie 3aHATHS:
Jlabopatopnas pabora Ne9 H3yuenne paborsl Tpancdopmaropa 4
Kontposbnasi padora Ne 4 «Konebanus 1 BOTHBI» 2
Paznen 5. Ontuka 20
4 OK

| Conep:kanue y4efHOro MatTepuana:
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Tema 5.1
IIpupona cera

Toueunsiit uctounuk ceta. CKOPOCTb PACIPOCTPAHEHHS CBeTA. 3AKOHbI OTPaKeHHUs W
npesiomyienusi cBera. ConHeuHble v TyHHbIE 3aTMeHus. [[puniun ['toiirenca. Ilosanoe
orpaxenue. Jlunssl. [Toctpoenne uzobpaxenus B tuH3ax. GopMyna TOHKOM JUH3BL
YBenuuenue muH3bl [11a3 kak onTuueckas cucteMa. Onruyeckne npudopsl. Teneckomnbl.
Cunacgera. OcBemEHHOCTb, 3aKOHDBI 0CBEIEHHOCTH.

01
OK
02
OK
04
OK
05
IIK
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Pemenue 3ajav ¢ HpO(l)eCCHOHaJILHOﬁ HaIlPaBJCHHOCTBIO

JlaGoparopusbie 3ansiTus:
Jlaboparopnas padora Nel0 Onpenenenne moxasatens mpe;OMICHHS CTeKIA

Tema 5.2
BoJsiHoBbBIE cBOlICTBA
CBeTa

Copep:xanue y4e0HOro MaTepuasa:

Uurepdepentus ceta. KorepeHTHOCT CBETOBBIX Jyuei. VIHTepdepeHiys B TOHKUX
mnenkax. Konbia HetotoHa. Mcnonp3oBanue nHTEp)EpeHLINN B HAYKE U TEXHUKE.
Jludpaxiuus ceeta. Andpaxius Ha menu B napajienbHbIX Tydax. JudpakuuonHas pemerka.
[Tonspuzanus nonepeynsix BojiH. [lomspusanus csera. [[BOMHOE J1ydenperoMiIeHHUeE.
[Honsapounsl. [lucnepcus ceeta. Buasl w3nmydenwii. Bupgbl crmextpoB. CrnekTpbl
ucnyckanus. Crnekrpsl nornomenns. CrekrpanbHbeld aHanu3. CrekTpanbHbe
Knaccel 3Be3l. YubTpaduosneroBoe uznyueHue. HWH@pakpacHoe wu3iaydeHue.
PentrenoBckue nyun. Mx npupona u cBoiictsa. [lkana 31eKTpOMarHUTHBIX H3TyYECHUM

Jlaboparopnbie 3ansiTus:

JlabopatopHas padota Nell Ompenesnenue ANTMHBI CBETOBOM BOJHBI C MOMOIIBIO
AU(QpaKIMOHHON PELIETKH.

Jlaboparophas padota Nel2 HabmoaeHue CIIONHOrO 1 JMHEHYATOro CIIEKTPOB

KonrtpoabHas padora

Ne 5 «Onrukay

BN

Tema 5.3
CrnenuanbHas
Teopus
OTHOCHTEJILHOCT
1|

Copnep:kanue y4e0HOT0 MaTepHaa;

JIBUKEHHE CO CKOPOCTBIO cBeTa. [locTynaTsl TEOPUM OTHOCUTEIBHOCTH U CIEACTBUS U3
HuX.HBApHaHTHOCTb MOJIYJIS CKOPOCTH CBETa B BakyyMme. DHeprus nokos. CBA3b Macchl
1 SHEPTHH

CBOOOHON YaCTHUIbl. DNEMEHTBI PENSTUBHCTCKOM JTUHAMUKH

Pa3znen 6. KBantoBas
¢pusuka

14

Tema 6.1
KBanToBast onTuka

Conep:xanue y4e0HOro MaTepuaa:

KBanroBas rumore3a Ilmanka. TemnoBoe wuzmydenue. KopmyckynsipHO-BOJHOBON
ayamusMm. @otoHbl. ['mmore3a e bpoilsias 0 BOJHOBBIX CBOMCTBaxX YacTHII.
CootHomienne HeonpeaeneHHocreil ['eitsenOepra. JlapneHue cBeTa. XUMHUYECKOE
neiictBue ceta. Ombithl [1.H.JIeGenera u H.J.Bapunosa. ®otoadpdext. YpaBHenue
Jitnmreiina s ¢orodpdexra. Buemmnuii dorodnexrpudecknii dpdext. BHyrpennmii

(oroaddexr. Tumst GoTornemenTos.

OK
01
OK
02

OK
04
OK
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IIpumenenue porodaddexra

Tema 6.2
®u3uka aToMa
HATOMHOI0
fpa

Conep:xanue y4e6HOro MaTepuaa:

Pa3BuTHe B3rnsm0B Ha CTpOEHHUE BeliecTBa. Mojenu CTPOSHUST aTOMHOTO Apa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoja. SaepHas Mojaeib aToma.
OT1BITHI

9.Pesephopna. Monens atoma Bogopoaa mo H.bopy. KsantoBbie moctymatsl bopa.
Jlazepsl.

05
OK
07
K
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PagnoakTuBHOCTE. 3aKOH paJlOaKTHBHOIO pachaja. PaanoakTUBHBIE MPEBPAILICHUSL.
CriocoObl HAaOMIOICHHS M PETUCTPALMU 3apsHKEHHBIX YacTull. Ddext BaBumona —
Yepenkoa. CTpoeHue aToMHOr 0 siapa. Jledhekt Macchl, SHeprus CBA3M U YCTOMYUBOCTD
aTOMHBIX sijiep. fnepHble peakuuu. SnepHas 3HepreTuka. JHEPreTUYECKHH BBIXOA
AIepHBIX peakuuid. VICKycCTBEHHas paJuOaKTUBHOCTb. J[leneHue TOKENbIX sIep.
[lemHas sanepnas peakuus. Ympapisemas ILENHAS pPeakuus. SIEpHbIA peakTop.
Tepmosinepnblii cunte3. Dueprus 3Be3/. [lomydeHne panOaKTUBHBIX M30TOMOB M UX
npuMeHeHue. buonornyeckoe

JICHCTBHE PA/IMOAKTUBHBIX M3IYYEHMI. ONEMEHTAPHBIE YaCTHIIBI

Kontposabnas padora Ne 6 «KBantoBas duzukay 2
Paznen 7. Ctpoenue 10
Bcenennoi
Tema 7.1 Conep:xanne yueGHOro Marepuasa: OK
Crpoenne Conmueynoii | Comnednas cucrema. [lmanersy, ux BuIuMoe ABIKeHHE. Manbie Tena conHeqHol 01
CHCTEMBI CHCTCMBL. 2 OK
Cuctema 3emns—IJlyna. Connue. ConHeynas akTuBHOCTh. Mctounuk sHepruu CosHIa 02
3BE3L. OK
03
Tema 7.2 Conep:xanne yue6HOro MaTepuasa: OK
OBoONUs 3BE311b1, X OCHOBHBIE XapakTepucTUku. COBPEMEHHBIE IPEICTABICHHS O MPOUCXOKICHUH 04
Bcenennoi yoBoIIOIMY COJHIIA ¥ 3BE31. DTaIbl )KU3HU 3BE€3/1. Mneunsiid [yt — Haa 4 OK
[anaxtuka. Tunel ranakruk. Paguoranaktuky u kBasapsl. Beenennas. Pacmmpenue 05
Beenennoit. 3akon Xa00ia. OK
Teopus bonbmioro B3peiBa. MacmraOnas cTpyktypa Beenennoit. Meraranakruka. 07
JlaGopaTopHbie padoThI:

Jlabopatopnas pabota Nel3. M3yuenue kapThl 38e31HOTO HeOA. 4

Koncynpranus 4

NHauBuya bHBIA POEKT 46

IIpomexyTouHasi aTTecTANMSA: SK3aMEH 4

Bcero: 234
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3. Yenosust peanusaunn nporpamMmbl 001eo0pa3oBaTeIbHON AHCIUILIHHBI
3.1. TpeboBanusi K MUHIMATHHOMY MATePHATLHO-TEXHHYECKOMY 00ecIeueH o

Peanmaum[ IIporpaMmbl JTUCHHUIIIAHBI Tp€6y€T HaJIM4YHA y‘l€6HOFO KaOuHeTa

bu3uKH.

O6opynoBanue yueOHOTO KabuHeTa:

1. Bechl TexHHYECKHE C pa3HOBECAMH,

2. Kowmmiekt mis 1ab0opaToOpHOTO MPAKTHKyMa IO ONTHKE;

3. Kommuekt s 1a00paTopHOrO MPaKTHKYMa IO MEXaHHKE;

4, Kommnekr  gns nmabopaTopHOro  MpakTHKymMa 10
MOJIEKYTIAPHOH HHU3UKE ¥ TEPMOTMHAMHUKHY;

5. Kommnekr  gns mabopaTopHOTO — MPakTHKyMmMa 10
NEKTPUYECTBY (C TEHEPATOPOM);

6.  Ammepmerp mabopaTopHBIN;

/. Bonbtmerp nabopatopHsiii;

8.  Komopumerp ¢ HabOpOM KATOPUMETPUUECKUX TE;

9 TepmomeTp TaOOPATOPHBIH;

10.  KoMmruiext mist H3y4eHHs OCHOB MEXaHHUKH, THEBMATHKH 1
B0O300HOBJIAEMbIX HICTOYHUKOB YHEPTHH;

11.  BapomeTtp-aHepowu;

12.  Bnok muTaHUs peryJupyeMblii;

13.  Bugeokamepa s paboThl ¢ ONTHUCCKAMHU TIPUOOPAMH;

14.  T'eneparop 3ByKOBOW;

15.  Turpomerp (mcuxpomerp);

16.  I'py3 HabOpHBIN;

17.  ]JluHaMOMETp JeMOHCTPAIMOHHBIN;

18.  KommiekT IIOCYIbI JEMOHCTPALlMOHHOW c
PUHAICKHOCTSIMH;

19.  MaHoMeTp KHIKOCTHOH JIEMOHCTPAIHOHHBII

20.  Merp IEMOHCTPAIMOHHBII;

21.  Hacoc BakyymHbIit KoMOBCKOTO;

22.  CTONHK MOJIBEMHBIN;

23.  llltatuB IeMOHCTPAIHOHHBIA (M3HYECKHUIL,

24.  DIeKTpOILIUTKA;

25.  Habop JeMOHCTPAIIMOHHBIH M0 JMHAMHUKE BPAIATEILHOTO
JIBUOKEHUS;

26. Habop  J1eMOHCTpaI[MOHHBIH 0  MEXaHWYECKHM
KOJICOAHMSIM;

27.  Tlpubop anst jeMOHCTpaiiu aTMOCHEPHOTO JaBICHHUS,

28.  Tlpu3ma, HAKIOHSIONUIAACS C OTBECOM;

29.  Poblyar 1eMOHCTpAIHOHHBII;

30.  Cocyasl coolmaromuecs;

31.  Crakad OTIMBHOW IEMOHCTPALUOHHBII;

32.  KoMmieKT mpoBoIoB;
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33.  Maruur ayroo0pasHbli;

34.  Marsut noJocoBoii IEMOHCTPAIMOHHBIN;

35.  Mammuna 3nextpodopHas;

36.  MasdTHUK 3NEKTPOCTATHYCCKHIL;

37.  Habop 1o n3y4eHH0 MarHUTHOTO OIS 3eMJTH;

38. Habop [JeMOHCTpAIMOHHBIA IO MATHUTHOMY  IOJIIO
KOJIBLIEBBIX TOKOB;

39.  Habop 1eMOHCTPAIMOHHBIN MO MOTYPOBOIHUKAM;

40.  Habop 1eMOHCTpAIMOHHBIH 110 TTOCTOSHHOMY TOKY;

41. Habop neMOHCTpalMOHHBIH 1O JNEKTPHIECKOMY TOKY B
BaKyyMe;

42. Habop NeMOHCTPAIMOHHBIN 10 3NEKTPOJUHAMUKE;

[Tpu HamIMK HEOOXOIMMOTO 000PYIOBAHHUS 3aHATHS IO (PU3HUKE B HEKOTOPBIX CITyYasx
MOTYT TIPOBOJIUTHCS B MMEIOIIUXCS B 0OPa30BATEIbHOW OpPTaHU3AAU MACTEPCKUX HIH
nabopaTopusx.



3.2.  HWudopmanunonnoe odecnevenne 00yyeHus

1. Jlns peanu3anmuy  OporpaMMbl  OMOMMOTEYHBIH  (QOHI  0Opa3oBaTEIBHOM
OpTaHM3alM¥l JOJDKEH HWMETh I[eYaTHbIE W/WIM  OICKTPOHHBIE 00pa3oBaTeNbHBIE |
HH(OPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIE IS HCTIOTB30BAHHUS B 00pa30BaTeIbHOM MpoIecce, He
CTapIIe MATH JeT C MOMEHTA H3/[aHHS.

2. PexoMeHIyeMble T€UaTHbIE HM3[aHUA 10 peanu3alud  00IIeo0pa3oBaTeIbHON
JUCTIUTUTMHBI IPEACTABICHBI B METOANYECKAX PEKOMEHIAIMAX 110 OpraHU3aIMHO0yICHNS.

3.2. UudopmannoHHoe odecneyeHue 00yueHust
Ilepeyennb pPeKOMEeHyeMbIX Y4eOHBIX U31AHMH, HNHuTepHer-pecypcos,
AOMOJTHUTEIbHOM JIUTEPATYPbI
3.2.1 OcHoBHas JUTEpaTYypa
[Ipu n3ydyennu nucuuIinHbl « PU3KMKa» B KAYECTBE OCHOBHBIX HICTOYHUKOB HH(POpMaluu
PEKOMEHYETCS UCIIONIB30BATh CIEAYIOUIYIO JUTEPATYPY

OcHOBHBIE HCTOYHUKU UH(DOpMAIIUU KonudecTBo 5K3eMIIISIpOB

®dusuka : yaeonuk / A.A. ITunckuid, BBC Znanium.com

['.1O. I'pakoBckwuii ; moj o011, pe. Pexxum nocrymna:

10.U. luka, H.C. ITypsimeBoii. — 4-¢ | http://znanium.com/catalog.php?bookinf
u3a., uctp. — M. : DOPYM : 0=559355

NHOPA-M, 2020. — 560 c. : nn. — Hoctyn u3 moboi Touku HTEpHET
(Cpennee npodeccuoHanbHOE MOCJIE PETHCTPALIUU C KOMITBIOTEPOB
00pa3oBaHue). KHUTY

JlaGopatopHbie pabOThI IO PUHKE C OBC Znanium.com

BOIIPOCAMH H 3aJaHUsIMU | YueOHOE Pexunm moctyma:

noco6ue / O.M. Tapacos. - 2-¢ u3., http://znanium.com/catalog.php?bookinf
uctp. u gom. - M.: ®@opym: HULL 0=402726

UH®PA-M, 2019. - 96 c.: 70x100 Hoctyn u3 mo60ii Touku UHTEpHET
1/16. - (TIpodpeccroHaTbHOE MOCJIE PETUCTPALIUU C KOMITBIOTEPOB
oOpazoBanue). (00JI0KKa) KHATY
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3.2.2 JlonoJiHUTeILHAS JIUTEPaTypa

[Tpu nzyuennn nuctuIInHbl «OuU3nKa B KaueCTBE JOMOTHUTEIbHBIX UICTOYHUKOB
nH(GOpPMaIU PEKOMEHYETCsl UCTIONB30BaTh CIEAYIOIIYIO JIUTEPATYPy

JlomoTHUTE THHBIE KomnmaecTBo 3K3eMIUISIpOB
MCTOYHUKH MHPOPMAITIH

1. | DneKkTpoTeXHUYECKHE 3BC Znanium.com
U3MepeHus: YueOHoe Pexxum moctyma:

nocooue / Xpomoud I1. K. - | http://znanium.com/catalog.php?bookinfo=538860
3-e u3n., ucnp. u gom. - M.: | Jloctyn u3 mo6oit Toukn MHTEpHET mocie
®opym, HULl UHOPA-M, | perucrpaunu ¢ komnerotrepos KHUTY

2021. - 288 c.: 60x90 1/16. -
(ITpodheccuonansHoe
obpazoBanue) (O0I0KKa.
KBC) ISBN 978-5-00091-
183-9

2. | ®usuka: YueOHHUK ISl CTY/I.
OO6pazoBat. YupexieHui
cpen. [Ipod. Ob6pazoanus /
Banentuna ®eodanoBHa
JmutpueBa. — 6-¢ u3.,
crep. — M.: U3narensckuit
neHTp “Axagemus’, 2022. —
464 c.

DJIEKTPOHHBbIE HCTOYHMKH HHpOPMALTHN\

1. OBC «Kuaurad®onny: http://www.knigafund.ru
2. DBC Znanium.com: http://znanium.com
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4. KoHTpo/1b H OleHKA Pe3yJbTATOB OCBOCHHS XHCUHILVIHHDI

KoHTpoab M oLeHKa pacKpHIBAIOTCS 4Yepe3 YCBOCHHBIE 3HAHMA M MPHOOPETEHHbBIC
oOyuaronMMics yMEeHUs, HanpaBieHHbIE Ha (JOPMUPOBaHKE O0IMUX 1 POHECCHOHATBHBIX
KoMneTeHuui. KoMneTeHun JomkHbI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yabTaTaMu. s
KOHTPOJIA ¥ OLICHKU Pe3yIbTaTOB 00YUECHHS PEN0aBaTeNb BEIOMPAET (POPMbI i METO/bI C YUETOM
npodeccroHanu3auu 00y4eHus Mo NporpaMmme TUCHUIUINHBI.

Kox n HaumeHoBanue
(opMHpPYEMbIX KOMIETEHIHI

Pa3pen/Tema

Tun oueHoYHBIX
MepONpPHATHH

OK 01. Bribupats crioco6sl
pelIeHns 3a1a9
npodeccruoHaIbHON

Pazgen 1. Temsr 1.1, 1.2
Paszgen 2. Temn 2.1., 2.2.
Paspen 3. Temsr 3.1, 3.2.
3.5.

, 1.3
,2.3.
3.3

. 34,

ACATENBHOCTH TIPUMEHHTENBHO | payyon 4 Tewpr 4.1., 4.2.

KPa3IMIHBIM KOHTEKCTaM Pasnen 5. Tems 5.1., 5.2., 5.3.
Pasnen 6. Temsr 6.1., 6.2,
Paznen 7. Temsr 7.1., 7.2.

OK 02. Ucnonp3oBarh Pasmen 1. Temsr 1.1., 1.2, 1.3

COBPEMEHHBIC CPE/ICTBA Paszmen 2. Temn1 2.1., 2.2., 2.3.

TIOMCKa, Paspen 3. Temsr 3.1., 3 2., 3.3,

aHaJu3a U MHTEePIIPETaIuH
MHPOPMAIUH U
MH(OPMAIMOHHBIE
TEXHOJIOTHH

JUTS BBITIONHEHNS 337124
npodhecCUOHAIBHOM
NEATCITLHOCTH

3.4.,35.
Pasnmen 4. Temer 4.1., 4.2.
Paszmen 5. Temr1 5.1.,5.2., 5.3.
Pasmen 6. Temsl 6.1., 6.2.
Pasznen 7. Temsl 7. 1 7.2.

OK 03. [InanupoBath 1
peau30BbIBATH COOCTBEHHOE
npodeccuoHaNbHOE 1
JTMYHOCTHOE PA3BUTHE,
OpeIITPUHUMATEIBCKYIO
JIeSITENBHOCTD B
npodeccuoHanbHOi cdepe,
HCTIONB30BaTh 3HAHHUS TI0
(bvHaHCOBOI TPaMOTHOCTH B
Pa3IUYHBIX KMU3HEHHBIX
CUTYaIUsIX

Paspmen 1. Temsr 1.1., 1.2
Pasmen 2. Temer 2.1., 2.2.
Paspen 3. Temsr 3.1., 3.2.
3.4., 35.

Paszmen 7. Temsr 7.1., 7.2.

,1.3
, 2.3.
3.3

OK 04. Db dexruHO
B3aUMOJIEHICTBOBATh U
paboTaThB KONIEKTHBE 1

Pasmen 1. Temer 1.1., 1.2
Pasmen 2. Temn1 2.1., 2.2.
Paspen 3. Temsr 3.1., 3.2.
3.4.,35.

, 1.3
, 2.3.
. 3.3.

KOMaHJe Paznen 4. Tems1 4.1., 4.2.
Pasznen 5. Tems 5.1.,5.2.,5.3.
Paznen 6. Temnl 6.1., 6.2.
Paznen 7. Temn1 7.1., 7.2.

OK 05. Ocymectnsars yetayto | Pasnen 1. Temsr 1.1, 1.2, 1.3

7§ Pasmen 2. Temn1 2.1., 2.2., 2.3.

NUCHMEHHYI0 KoMMYyHuKauuio | Pasmen 3. Temmnr 3.1, 3.2, 3.3,

Ha 3.4.,35.

TOCY/IAPCTBEHHOM SI3BIKE Pasnen 4. Temn1 4.1., 4.2.

Poccuiickoit depepanum ¢ Pasmen 5. Temer 5.1., 5.2, 5.3.

- YCTHBIH OMPOC;

- (hpoHTaIBHBII OMPOC;
- OLICHKA
KOHTPOJIBHBIXPAOOT;

- HabnroieHune 3a
XOJIOMBBITIOTHEHUS
nabopaTopHbIX padoT;
- OLIEHKA
BBITIOTHECHUS
n1abopaTOpHBIX
paoor;

- OIICHKA TIPAKTHYECKHX
paboT (penieHus
KAaueCTBEHHBIX,
PacUeTHBIX,
npodecCUOHATIBEHO
OPHEHTHPOBAHHBIX
3a71a4);

- OLICHKA

TECTOBBIX

3aJJaHUM;

- Ha0JI0/IeHHE 32 XOJIOM
BBITIOJTHCHHSI
WHIUBUTy ATHBHBIX
TIPOEKTOB | OIICHKA
BBITIOJTHEHHBIX
POEKTOB;

- OIICHKA BBITIOJTHEHHS
JOMAIITHAX
CaMOCTOATENbHBIX
pabor;

- Habmto/IcHuE U
OLIEHKAPEIIEHUS Kelc-
3a/1a4;
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y4eToM 0cOOeHHOCTEl

- HaOmoieHne u
OIICHKAICTIOBOM UTPHI,
- DK3aMEH

IIPYHIUIBIOEPEKITUBOTO
TIPOU3BO/ICTBA, 3P PEKTUBHO
JIEMCTBOBATH B YPE3BBIYANHBIX
CUTYALUAX

counanbroro M Kynsryproro | Paszen 6. Temsr 6.1., 6.2,
KOHTEKCTA Paznen 7. Temsr 7.1., 7.2.
OK 07. CojieiicTBOBATH 11;213&@1 % ¥6MI>I % %-, %%’ 12%
g asgen 2. Temsr 2.1, 2.2, 2.3.
COXPAHCHHIO OKPYHAIOTICH Pasnen 3. Temnr 3.1, 3.2, 3.3,
CPEJIBL, PECYPCOCOCPEHKEHHIO, | 34 35
NPUMEHSATH 3HAHUS 00 Pasnen 4. Temsi 4.1., 4.2.
V3MEHEHUH KIIMMAaTa, Paznen 6. Temsl 6.1., 6.2.
Paznen 7. Tems1 7.1., 7.2.

IIK13...

13 [IK yrasvisaromes 6 coomsememeuu ¢ ®TOC CIIO peanusyemoii npogeccuu |

cneyuailbHocmu
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