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1. TTOACHUTEJIBHASA 3AITMCKA

PaGouast mporpamma obmieoOpaszoBarensHoro yueoHoro npeamera OVYIL.06
®duzrka npegHazHaueHa i u3ydeHus ¢usuku B EHoTaeBckom ¢uimane ['bOY
AO BO «AT'ACY», npu peanuzanuu 00pa30BaTEIbHOW MpPOrpaMMbl CPEHETO
obmero o0pa3oBaHUs B TMpeAeiiax OCBOCHHUS OCHOBHOHM MpodeccrnoHalbHOM
oOpazoBarensHoil mporpammbl CITO (OIIOIT CIIO) mo mpodeccun 13.01.10
DIEKTPOMOHTEp TIO PEMOHTY W OOCITYKHBAHHUIO JJIEKTPOOOOpYymOBaHUS (T10
OTpaCIIsM).

Pabouas nporpamma yue6Horo npeamera OVYIL.06 duszuka pazpadboraHa
Ha OCHOBe TpeboBaHuil Kk pesyiabraram ocBoeHuss OOIT COO, npeacTaBIeHHBIX B
dI'OC COO, yreepxaenHoMm [lpukazom MuHucTtepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepaunun ot 17 mas 2012 1. Ned413 (¢ wu3MEHEHUAMH U
nononHeHusiMu) U B cootBercTBUM ¢ DOOII COO, yrBepxkaennoi Ilpukazom
MununctepcTBa npocseiienust Poccun ot 18.05.2023 Ne 371.

N3ydenne kypca (usuku yriayOJIEHHOTO YpPOBHS IO3BOJIIET peaiu30BaTh
3a/layu MPO(PECCUOHAILHON OpUEHTAIMK, HAIMIPaBJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
y4alumcs, KOTOpble HEOOXOIUMBI ISl TPOJOKEHUsT 00pa30BaHMsS B BBICIIHUX
y4e€OHBIX 3aBEJICHUAX M0 PANIMUYHBIM (U3UKO-TEXHHUUYECKUM U HWHKEHEPHBIM
CIEIUAIBHOCTSIM.

B mporpamme omnpenensitorcs IIaHUPyEMbIE€ pe3yJIbTaThl OCBOEHHUS Kypca
bu3MKM Ha  ypOBHE cpeaHero  oOmero  oOpa3oBaHUA:  JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOyYaromuXxcsi, OCBOMBIIHX
porpamMmy CpeaHero oo0mero oOpa3oBaHUsS HA YTIIYOJIEHHOM YpPOBHE, SIBIISICTCS
CUCTEMHO-JIEATEIbHOCTHBIN MOJIXO/I.

Conepxanue nporpammbl OYII1.06 @usuka HapaBIeHO HA TOCTUXEHUE

CHEAYIOIINX LeJIen:



- (opmupoBaHMe HHTEpeca U CTPEMJICHHUS OOYYaIOMUXCS K HAYYHOMY
W3YYCHUIO TPUPOMBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE  TPEIACTABICHWHA O HAYYHOM  METOJIC¢  TO3HAHUS
1 (OpPMHUPOBAHUE UCCIIEAOBATEIILCKOTO OTHOIICHUS K OKPY>KAIOIINM SIBJICHUSIM;

- (popmMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yUeHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIBHBIX 3aKOHOB (PH3UKW;

- (opmupoBaHue yMeHUN OOBSICHATH SBJICHUS C UCIOJIb30BAaHUEM
bu3MYeCcKuX 3HAHUH M HAYYHBIX TOKA3aTeIbCTB;

- (hopmupoBaHUE MpeICTaBICHUN O PO (PU3KUKH JIJIsT PA3BUTHS IPYTHUX

€CTECTBEHHBIX HaYK;

- pa3BUTHE TPEICTaBICHUNH O BO3MOXKHBIX  cdepax  Oyamyuiei
npoecCUOHANBHON  JIESITENIbHOCTH, CBSI3aHHBIX  C (DU3MKOHM, TMOJATOTOBKA
K JaJbHEHIIeMy 00y4eHHUIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX Ienei oOecrednBaeTCsl PEIICHHEM CIEAYIOMUX 3a7ad
B IIpollecce U3yueHus Kypca (U3UKU Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus:

- NpUOOpEeTeHHE CHUCTEMbl 3HaHMM 00 o0mux  (PU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUAX, BKIIOYAsS MEXaHUKY, MOJEKYISPHYIO
GbU3HUKYy, SIEKTPOJAMHAMHKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI acTpOo(HU3UKH;
dbopMHpOBaHWE YMEHHI NMPUMEHATh TEOPETHUYECKHE 3HAHUS IS OOBSCHEHUS
bu3MYecKuX SBICHUN B MPUPOJIE W JUISI TPHUHATHS MPAKTUYECKUX PEIICHHMA
B IIOBCEIHEBHOM KU3HU;

- OCBOEHHE CIMOCOOOB pEUICHHs Pa3IMYHBIX 3a/1ad C SBHO 3aJlaHHOM
bu3MYecKoi MOJIENBIO, 3aja4, MOPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/IaHUE
bU3MYeCKOW MOJIeNH, aJCKBATHOW YCIOBHSM 3a/Jadd, B TOM YHCIIE 3ajad
WHKXEHEPHOTO XapaKTepa,

- MOHUMAaHUE (PUBUUYECKUX OCHOB W MPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOHCTB ¥ TEXHOJOTHYECKHUX TIPOIECCOB, WX BJIUSHUS Ha OKPYKAIOIIYIO
cpeny,

- OBJIaACHHUC MCTOJaMU CaMOCTOATCIbHOI'O INITAHUPOBAHWUA WU IIPOBCACHUA
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GU3MYEeCKUX OKCIEPUMEHTOB, aHalM3a W MHTEpIpEeTaruu  WHOOpMaIli,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

- CO3JlaHh€  YCIOBMM  JUIsI  pa3BUTUS  YMEHHH  IMPOEKTHO-
HCCIIEIOBATEIILCKOM, TBOPUYECKOM JCATEIHHOCTH; pa3BUTHE MHTEpeca K chepam
npodeCCUOHANILHON JIeATEIbBHOCTH, CBSI3aHHOM ¢ (DU3UKOM.

B pabouyro mnporpammy BKJIIOUEHO COJACp)KaHHE, HAMpaBICHHOE Ha
dbopmupoBaHre y OOydYalOMMXCA  KOMIICTCHIIMA, HEOOXOAUMBIX IS
kauectBeHHoro ocsoenusg OIIOII CIIO na 0a3e OCHOBHOIO OOIIETO
oOpa3oBaHHsI — TIPOTPaMMBbl TOATOTOBKH KBATH(PHUITMIPOBAHHBIX PaOOUMX,

ciyxamux (ITIKPC).

2. OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

B cucreme ectecTBeHHO - HaydHOro oOpa3oBaHMs (PU3MKa KaK y4eOHBIM
MpeIMET 3aHUMAET BaKHOE MECTO B (DOPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHUS U
O3HAKOMJIEHUSI OOyYarOIIMXCsl C METOJaMH HAy4YyHOTO MO3HAHUS OKPY’KAaIOIIETO
MHpa, a Takke C (U3NYECKUMU OCHOBAMU COBPEMEHHOTO IPOM3BOJACTBA U
OBITOBOIO TEXHUYECKOTO OKPYKEHHUS 4YeJIOBEKa; B (POPMUPOBAHUU COOCTBEHHOM
MO3UIIMU 0 OTHOIIEHUI0 K (PU3MYEeCKOr MHGOpMAINK, MOTYyYEHHON U3 pa3HBIX
HMCTOYHUKOB.

VYcnemHocTh M3y4deHUsT MpeaMeTa CBsi3aHa C OBJIAJIEHUEM OCHOBAMHU
y4e0HO-UCCIIEeI0BATEIBCKON ACATEIHHOCTHA, MPUMEHEHUEM TOJYYCHHBIX 3HAHUU
MIPU PEIICHUHU MPAKTUUECKUX U TEOPETUUECKUX 3a]1au.

B ocnoBe yueOHoro mnpenmera OVYIL.06 ®uszuka JeKUT yCTaHOBKAa Ha
dbopMupoBaHHE Yy CTYJICHTOB CHCTeMbl 0a30BbIX TOHATHUH (UBUKH U
MPEAICTABICHUM O COBPEMEHHOM (PM3MUECKON KapTHHE MUpPA, a TAKXKE BbIpaOOTKa
YyMEHUW TNPUMEHSTh (U3MYECKHME 3HAHUA, Kak B  MpodecCHOHATHHOU
NEATEIIbHOCTH, TaK U JJIsl PEIICHHS )KU3HEHHBIX 3a/1a4.

MHorue nojaoxxeHusi, pa3BuBaeMbie (PU3UKON, paCCMaTPUBAIOTCS KaK OCHOBA
CO37aHUsl ¥  WCIOJB30BaHUS HWH(POPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX

texnonorui (MKT) — opHoro wu3 HaumboJiee 3HAYUMBIX TEXHOJIOTHYECKHUX
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JOCTHXKEHU COBPEMEHHOM LIUBUJIA3ALIAM.

®u3nka Na€T KI0Y K MOHMMAHUIO MHOTOUYMCIIEHHBIX SIBJEHUI U IIPOLIECCOB
OKpYXaroIero Mupa (B €CTeCTBEHHOHAYYHbBIX 00JIACTSIX, COLMOIOTUHU, IKOHOMHUKE,
A3bIKE, JIUTEpaType u Ap.). B ¢pusuke hopMupyroTcs MHOTHE BUJIBI ACSITENBHOCTH,
KOTOpbIE HMEIOT MeTanpeIMeTHbI xapaktep. K HUM B TmiepByr0 ouepeib
OTHOCATCA: MOJCIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHUE OCHOBHBIX
METOJIOB TO3HAHUS, CHUCTEMHO-MH()OPMALMOHHBIA aHalu3, (OPMYyINPOBAHHE
TUIOTE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IICHUE, CUCTeMAaTU3alsl, BbISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCK aHaJOroB, YIpaBICHHE OOBEKTAMHU U
npoueccam. MIMEHHO 3Ta JUCUMIUIMHA IO3BOJSET IMMO3HAKOMUTH CTYAEHTOB C
HAyYHBIMU METOJIaMU TO3HAHUS, HAYYUTh HUX OTJIMYATh THUIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®dusuka H“MeeT OueHb  OOJBIIOE U BCEBO3PACTAIOIIEE  YHCIIO
MEXIUCITUTUIMHAPHBIX CBS3€H, MpUYEeM Ha yYpOBHE KaK IMOHSTUHWHOTO arlrapara,
Tak W HHCTpyMeHTapus. CKa3aHHOE MO3BOJISIET pacCMAaTpUBaTh (PU3HKY Kak
METAIUCIUIUIMHY, KOTOpas MPENOCTaBIsE€T MEXAUCUUIUIMHAPHBIA SA3bIK IS
ONMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISIETCSA CHUCTEMOOOPa3YIOIUM dakTopom TUTSt
€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHHUS XHUMHUH, OuOJIOrHH, reorpaduu, acTpOHOMUU U
CHEIUATbHBIX  JUCIUIUIMH  (TeXHHUYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
ANIEKTpOHUKAa U Ap.). YueOueii mpeamer OVIL.0O6 ®uszuka co3paér
YHUBEpCAIbHYIO 0a3zy i HU3y4deHHUs OOIIEeNpOPECCUOHANBHBIX M CIEHUATBHBIX
JTUCHMIUINH, 3aKjaabiBasg (pyHAAMEHT Ui MOCIEIyIOIIero OOy4YeHHs! CTYICHTOB.
OO0unaast TIOrTMYECKOW CTPOMHOCTBIO M ONMHUPAsCh HA HKCIIEPUMEHTAIbHbIE (AKTHI,
yaeOHnbit peamer OVYIL.06 duszuka hopMHUpPYET y CTYAESHTOB MOJIMHHO HAYIHOE
MUpOBO33peHne. Pu3nKa SBISETCA OCHOBOM YYEHHs O MaTe€pUalbHOM MHUpE U
peuaeT npooJieMbl 3TOr0 MHUpA.

[Tpu oceoernn mpodeccuit  CIIO  TexHOIOTHYECKOTO  MPOQUIIS

npodecCUOHAIbHOTO 00pa3oBaHusl ¢GuU3MKa H3ydaeTcs Oojiee yriayOJieHHO, Kak
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npoduiabHas ydeOHas AMCUMIUIMHA, YYUTHIBAIOIIAs CHEnu(pUKy OCBaWBaeMOi
npogeccumu.

B conmepxanum y4eOHOM IUCUUIUIUHBI TO (U3UKE TMpPU TOJATOTOBKE
CTYACHTOB MO MpodeccusiM TEXHOJOTHUECKOro mpoduis mpodeccrnoHarIbHOTO
oOpa3oBaHus NMPOGUIBLHON COCTABIISIONICH ABISETCS pa3aen «DIEKTPOAUHAMUKAY,
TaK Kak OOJIBIIMHCTBO MPOdecCchuid, OTHOCSAIIMXCS K 3TOMY MPOQUIIO, CBSI3aHbI C
AIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopernueckue cBeAeHUs MO (U3UKE AOMOJNHSIOTCS JIEMOHCTPALMSAMU U
MPAKTUUYECKUMH 3aHATHSIMU.

Cornacio ®I'OC cpemgnero oOimiero o00pa3oBaHMs, B COOTBETCTBUM C
wiaHoMm BHeypouHoil nestenbHocTH OIIOIT CIIO mo mnpodeccun 13.01.10
DIEeKTPOMOHTEp MO PEMOHTY U OOCIY)XMBaHHS dJIEKTpooOopyaoBaHus (110
orpacisim), B xonae wusydenuss OVIL.06 duszuka B Teuenue 1,2 cemectpa,
peanusyeTcss Kypc BHEYpPOUHOM JestenbHOoCcTH (Kype «WHIuBHIyanbHBIN
npoekt»). O0bEM Kypca - 32 yaca.

B cootBerctBuu ¢ yueOHbIM miianom OIIOIT CIIO no npodeccuu 13.01.10
DNEeKTPOMOHTEp MO PEMOHTY U OOCIy)XMBaHHS dJIEKTpooOopyaoBaHus (110
orpacisiM) B xoae wusydeHuss OVIL.06 @Dusumka 1Mo OKOHUYAHHMU CeMecTpa
MPOBOAMUTCS TEKyIlas arTecTalus, 3aJaHus KOTOPOW OXBAThIBAIOT BCE TEMBI,
U3YUYEHHBIE CTYJIEHTOM 3a ceMecTp. Tekylas aTTecTalus 3a CEMECTP MPOBOIUTCS
B paMKax MPAKTHUYECKUX 3aHIATUU IO mnpeamery. dopma IMpoOBEACHUA TEKyLIEU
aTTeCTallMl — KOHTPOJIbHBIE paOOTHI.

Nzyuenune oOiieoOpazoBarenbHoro yueOHoro npenmera OVYIL.06 duszuka
3aBepIlaeTcs MOJIBEICHUEM UTOTOB B (popMe dK3aMeHa B paMKax MPOMEKYTOUHON
arrectauuu ctygaeHtoB B mporecce ocBoeHuss OIIOII CIIO ¢ nonydenuem

cpeanero oomiero oopazoanus (IITIKPC).

3. MECTO YYEBHOI'O INIPEJMETA B YUYEBHOM IIJTAHE.
VYueonniii npeamer OVYIL.06 dusuka sBiusercs y4eOHBIM TPEIMETOM U3

oOs3aTenbHON TpeaMeTHoN obnactu «EctecTBeHHO-HayuHble npeameTsy OI'OC
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CpeIHero o0IIero oopa3oBaHusI.

VYueOunsiii npeamer OVYIL.06 dusuka BXOIUT B COCTaB OOMIMX Y4EOHBIX
pPEAMETOB, 00s3aTEIbHBIX JUISI OCBOCHUS  TEXHOJOTMYECKOTO  mpoduiis
npodeccruonansHoro o6pazoanust ydeobnoro rwrana OITOIT CIIO (ITIIKPC) mo
npodeccun  13.01.10  DaexTpoMOHTEp 1O PEMOHTY U  OOCIYy>KHBaHUS
AeKTpooOOpyIoBaHUs (MO0 OTpacisiM) Ha 6a3e OCHOBHOTO OOIIEro o0pa3oBaHUs C
NOJIy4YeHUEM CpelHero obuiero oopasoBanus. Ha n3yuyeHue npeamera OTBOIUTCSA
180 ygacos, B ToMm unciie 106 yacoB Ha BapuaTUBHYIO YacCTh.

4, INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O

IMPEAMETA

OcBoenue coaepxkanus yaeonoro npeamera OVYI1.06 @usuka obecrnieunBaet
JTOCTH)KEHHE 00YYaIOIIUMHUCS CIEAYIOMINX PE3YIbTATOB:

JIMYHOCTHBIX:

JIPS TrOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCUIICKOTO OOIIECTBA;

JIP6 pacmmpeHue >KM3HEHHOTO OIbITa U OMbITa JIEATEILHOCTH B IMPOIIECCEe
peanu3aiuyi OCHOBHBIX HAMPABJICHUN BOCIIUTATEILHOM JIEATETLHOCTH,

B TOM YHCJI€ B YACTHU:

IPaKJAHCKOTO BOCIIUTAHUS:

JIP6.1 chopMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMK OOYYarolIerocss Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIEeCTBA;

JIP6.3.1 npuHATHE TPAAUIIMOHHBIX OOIIECUETIOBEYSCKUX TYMAHUCTUYSCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

JIP6.5.1 TOTOBHOCTHP BECTHM COBMECTHYIO JE€ATEIBHOCTbH B HWHTEpEcax
TPaXKIaHCKOTO o0IIIecTBa, y4acTBOBaTh B camMOyTIpaBJICHUU B
o011eo0pa3oBaTenbHON OpraHU3aluu;

JIP6.6 yMeHHMe B3aMMOJIEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B

COOTBCTCTBHUHU C UX (byHKI_II/ISIMI/I N HAa3HAYCHHECM,



JIP6.7 TOTOBHOCTh K TYMaHUTApPHOM U BOJOHTEPCKOU AEATEIBHOCTH;

MaTPUOTHUYECKOIO BOCIIUTAHHUS:

JIP6.8.1 chopMUPOBAaHHOCTh POCCHMCKOW TPa)KTaHCKOM WJISHTHUYHOCTH,
NaTpUOTHU3MA;

JIP6.9.1 UEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM,
JOCTHKEHUSIM POCCUUCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

JTyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMS:

JIP6.12  copMuUpOBaHHOCTb HPABCTBEHHOTO  CO3HAHUS, O3TUYECKOIO
MOBEACHMUS;

JIP6.13.1 crocoOHOCTh OLIEHMBATh CUTYalMI0 U MPUHUMATHh OCO3HAHHBIE
peLIeHUs, OPUEHTUPYACH HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIbHOCTH YYEHOI0;

JIP6.14 oco3HaHue JTUYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIEro;

ACTETUYECKOTO BOCIIUTAHUS:

JIP6.16.1 screTndeckoe OTHOLIEHHWE K MHpPY, BKJIIOUYas 3CTETHKY HAYYHOTO
TBOPYECTBA, IPUCYLIETO (PUZNYECKON HAYKU;

TPYJIOBOTO BOCITUTAHUS:

JIP6.25.1 wuHTepec K  pa3auuHbIM  cdepam  TpodecCHOHATHLHOM
JESITEIIbHOCTH, TOM YHCJIE CBA3aHHBIM C (PM3UKOW U TEXHUKOW, yMEHHE COBEPIIAThH
OCO3HaHHBIA BBIOOp Oyayiied mpodeccu U peaau3oBbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TUJIaHbI;

JIP6.26.1 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BAHUIO
B 00J1acTH (DU3UKU HA TPOTSKEHUH BCEH JKU3HU;

HKOJIOTUYECKOTO BOCIIUTAHUS:

JIP6.27.1 chOpMHUPOBAHHOCTh HKOJOTMYECKON KYJIbTYpbl, OCO3HAHHE
TJI00AJIBHOTO XapaKkTepa 3KOJIOTUUECKUX MPoOIeMm;

JIP6.28 miianupoBaHUE U OCYLIECTBICHUE JEHCTBUI B OKpYKaIOUIEH cpefe
Ha OCHOBE 3HAHUS 1eJel YCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA;

JIP6.31.1 pacmupeHue OIbITA JESITeIbHOCTH 3KOJIOTUYECKOH

HaIPaBJIEHHOCTH Ha OCHOBE UMEIOLUXCS 3HAHUMN MO (PUBHKE;
10



LEHHOCTH HAYYHOT'O MTO3HAHUSL:

JIP6.32.1  chopMHUPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKHU;

JIP6.34.1 oco3HaHHWE IIEHHOCTM HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTH B
npolecce U3ydeHus (PU3MKU OCYIIECTBISITH MPOEKTHYIO U UCCIEIOBATEIbCKYIO
JEATENIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

MeranpeMeTHBIX:

MP1  ocBoeHHble  OOYYaIOIIUMHCS  MEXKIPEAMETHbIE  TOHATHS U
YHUBEpCAJIbHBIE  yueOHble  JEHCTBHUS  (pETYJISITUBHBIE, [O3HABATEJbHBIC,
KOMMYHUKATHBHBIE);

MP2 cnocoOGHOCTh MX HUCIHOJIb30BaHUSI B TO3HABATEILHON M COIMAJIHLHOM
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IJIAHHUPOBAHUIO U OCYILECTBICHUIO
y4eOHOM  JESTENbHOCTH,  OpraHU3alMM  Y4eOHOro  COTpPYJIHHUYECTBA  C
NeJaroru4eckuMyu  pabOTHUKAaMU M CBEPCTHUKAMU, K YYacCTHIO B IOCTPOCHUU
WHIUBUYyaIbHOM 00pa30BaTeIbHON TPAEKTOPHUY;

MP3 oBnajgeHue HaBbIKAMH YYEeOHO-HCCIICIOBATEIBLCKOM, IMPOSKTHOW U
COIIMAJIbHOM JICATCIHLHOCTH;

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MPOTrPaMMBbl TOJKHBI OTPaKaTh:

OBnajieHre YHUBEPCATbHBIMU YY€OHBIMU MTO3HABATEILHBIMU JCHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBUS:

YVIIAl camocrosiTenbHO (GOPMYIHPOBATh M aKTyaJIU3UpPOBATH MpoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

VYVIIJ3 onpenensats Ueau IESITEIbHOCTH, 3a1aBaTh apaMETPbl U KPUTEPUH
UX JOCTUKECHUS,

YVIIJI4.1 BbISBIATS 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pACCMATPUBAEMBIX
(bU3UYCCKUX SIBICHUSAX;

YVIIJIS BHOCUTh KOPPEKTUBBI B ACATEIBHOCTH, OLIEHUBATH COOTBETCTBHUE

PE3YyJIbTATOB LECJIAM, OIICHNBATh PUCKHU HOCJ'ICI[CTBI/II‘/JI ACATCIBbHOCTH,
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VYVII[16 pa3BuBaTh KpEaTHUBHOE MBIIUIEHUE MPU PELICHUH KU3HEHHbBIX
npobiieM;

YVIIA(EHIT)]1  BbIABASATH  3aKOHOMEPHOCTM M NPOTUBOpEUUsS B
paccMaTpWBaeMbIX  (PU3MUECKHX, XUMUYECKUX, OHOJOTUUECKHX SIBICHHSIX,
HaIpuUMep, aHAM3UPOBATh (PU3NYECKUE MPOIIECCHl U SBJICHHS C UCIOJIb30BaHUEM
bu3MYecKuX 3aKOHOB M TEOPUM, HANPUMEpP, 3aKOHA COXPAHECHHS MEXaHUYECKOM
DHEPIUM, 3aKOHA COXPAHEHUS MMITYJIbCa, Ta30BBIX 3aKOHOB, 3akoHa Kyiona,
MOJIEKYJISIDHO-KUHETHYECKOM  TEOPUUM  CTPOCHHSI  BEIIECTBA,  BBISBIATH
3aKOHOMEPHOCTH B TIPOSIBJICHWHM OOIIWX CBOWCTB Y BEIIECTB, OTHOCSIIUXCS K
OJIHOMY KJIACCY XMMUYECKUX COCITMHEHU;

YVIIA(EHII)2 onpenensts yciaoBHUs TPUMEHUMOCTH MoJieleil hU3nIecKux
T€I1 W TPOUECcCOB (SBIEHUI), HAOpUMeEp, WHEpUUAlbHAas CUCTEMA OTCUETa,
abcomoTHO ympyras Jaedopmaius, MOJelell rasza, XUIAKOCTH U TBEPJOTO
(KpUCTAIITMYECKOTO) TeJla, UACAIBHOIO ra3a;

VYVIIA(EHII)7 pa3BuBaTh KpeaTMBHOE MBIIUIEHHE TPH  PEIICHUH
KU3HEHHBIX TPOOJIEM, HampuMep, OOBSCHATh OCHOBHBIC MPUHIIMIBI JCHCTBUS
TEXHUUYECKUX YCTPOMCTB M TEXHOJOTUM, TAKMX KaK: yJIbTPa3BYKOBas JUArHOCTHKA
B TEXHUKE U MEJUIIMHE, pajap, paAUOIIPUEMHUK, TeleBu30p, TeiedoH, CBY-neus;
U yCIIOBUM WX 0€30MacCHOT0 MPUMEHEHHUS B MPAKTHUECKOU KU3HH.

0) 6a30BBIC HCCIIEIOBATEILCKIE ICHCTBHS:

YVIIJI26 Bnanerb Hay4yHOW TEPMUHOJOTHEH, KIFOUEBBIMU MOHITUAMHU U
MeToJaMu (PU3HYECKON HAYKH;

VYVIIJA7.1 Bnagetb HaBbIKAMU y4e€OHO-HCCIEAOBATENBCKON U MPOEKTHOMN
NeATeIbHOCTH B 0o0mactT  (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOMCKY METOJOB PEIIeHUs 3aJad (PU3HUECKOrO COAEpHKaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHMS;

YVIII9.1 BnageTs BUAaMU OEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro HMHTEPIpEeTaIi, MPeoOpa30oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX yUYEOHBIX

CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOSKTOB B 00J1aCTH (DU3HUKY;
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YVIIJI12 BbISBAAT NPUUMHHO-CJIEACTBEHHBIE CBSA3UM M AKTYaJIU3UPOBATH
3a1a4dy, BBIABHIAaThb TUIOTE3y €€ pELICHMs,, HAXOIWThb AapPryMEHTBI JUIA
JI0Ka3aTEIbCTBA CBOMX YTBEPKICHU, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PELLICHUS;

YVIIJI13 ananu3upoBaTh NOJYYEHHBIE B XOJAE pCELICHHUS 3a1adu
pe3yJbTaThl, KPUTUYECKH OIEHMWBATh HX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

YVII[A27 craButh u  (QopMydaHpoBaTh COOCTBEHHBIC 3a7aud B
0o0pa3oBaTeIbHOM J1eATeIbHOCTH, B TOM YHUCJIE NPU U3YYCHUH (PUHUKY;

VYVII/{14 naBath OLEHKY HOBBIM CUTyalUsIM, OLIEHUBATh MPUOOPETEHHBIM
OTIBIT;

YVIIA17.1 ymeTb nepeHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUYECKYIO 00JIacTh
KU3HENEATEIBHOCTH;

YVII18 ymeTh HHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTel;

YVIIJI19 BeiaBUTraTh HOBBIE WJEH, MpPEAJIaraTb OPUTMHAIBHBIE TMOAXOIbI U
penieHns;

YVIIJ20 craButh mpoOiieMbl M 3aja4yM, JOMYCKAIOIIUE ajJbTEPHATHUBHBIC
penieHns;

YVIIA(EHID)8 npoBoauTh SKCHEPUMEHTHI M HWCCIAEAOBAHHS, HaIMpUMED,
JIEUCTBHS MTOCTOSSHHOTO MAarHMTa Ha paMKy C TOKOM; SIBIICHUS 3JIEKTPOMArHUTHOU
MHIYKIUHU, 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJECOAHUI MaTEMAaTUYECKOTO MAasITHUKA
OT apaMeTPOB KoJieOaTeabHON CUCTEMBI;

YVIII(EHII)9 npoBoauth  UCCIEAOBaHWS  3aBUCUMOCTEH  MEXIY
bu3MYeCKUMU BEIMYMHAMU, HaNpUMep: 3aBUCUMOCTH TNepuoja oOpaleHus
KOHMYECKOIO MAasATHHKA OT €ro napaMeTpoB; 3aBUCUMOCTU CHJIbI YIPYIOCTH OT
nedopmaluu sl MPY>KUHBI U PE3MHOBOr0 00paslia; MCCIEHOBAHUE OCThIBAHUS
BEILIECTBA; UCCIICOBAHUE 3aBUCHUMOCTH IOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT
CHUJIbI TOKA;

YVYIA(EHII)11 ¢popmMupoBaTh Hay4HBI TUI MBILUICHHS, BIAJETh HAYYHOU
TEPMHUHOJIOTHEHN, KIIOUEBBIMA NOHATUSMH W METONAMH, HalpUMEp, ONUCHIBATH

HN3Y4YCHHBIC (1)I/I3I/I‘I€CKI/IC SBJICHUS W IPOHECCHI C HCIIOJIB30BAHHUEM (bI/ISI/I‘IeCKI/IX
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BEJIMYMH, HAIPUMEP: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI U YAaCTOTa
CBETa, SHEPTHUS U UMITYJIbC (DOTOHA;

YVIIA(EHIT)12 yMerp mnepeHOCHTh 3HaHUS B [O3HABaTEIbHYIO U
MPAKTHUECKYI0 OONacTH EeATENbHOCTH, HAIlpUMEp, pacro3HaBaTh (U3NYECKUE
SBJICHUS B OMBITAX U OKPYKAIOUIEH KU3HU, HAIPUMEDP: OTPAXKEHUE, MPEIOMIIEHUE,
uHTephepeHIus, TMPPaAKIKUs U MOJSIpU3alUs CBETa, TUCIIepCcus cBeTa (Ha 0a30BOM
YPOBHE);

YVYIA(EHII) 1S5 npoBoauTh ucciaeqoBaHusl YCIOBUI paBHOBECUSI TBEPIOTO
TeJa, UMEIOIIEr0 OCh BPAILEHUS; KOHCTPYUPOBAHUE KPOHIUTEHHOB U PACUET CHII
YOPYTOCTH; U3yYE€HHUE YCTOWYMBOCTH TBEPAOIO T€JIa, UMEIOUIETO IIOMAAb OMOPBHI.

B) paboTa ¢ UHpOpMaIIUEi:

YVIIJI 21.1 BnageTs HaBbIKAMU MOdy4YeHHs HHGOpMaALUU (DPU3NUECKOTO
COZIEp’KaHMsI M3 HCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh
MOWCK, aHallM3, CUCTEMATU3AlMI0 U HMHTEpIpeTanuio WHGOPMAIMU Pa3TudHbIX
BUJIOB U (hOpM MPEACTABICHUS;

YVIIJ23.1 oueHuBaTh 1OCTOBEPHOCTh UH(OpMAIUK;

YVIIA24 UCIIOJIb30BaTh CpencTBa UH(OPMAIMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJIOTMI B PEUICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX
¥ OpPraHU3AIMOHHBIX 33/1a4 C COOJIIOJICHUEM TPEOOBaHUIN IPTrOHOMUKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHbI, PecypcocOepeKeHHsl, MPABOBBIX M ATHYECKUX HOPM,
HOPM MH(OPMaIIMOHHON 0€301MacHOCTH;

VYVII[A28 co3maBaTh TEKCThl (DPU3MUECKOTO COACPKAHUA B PA3NTHYHBIX
dopmarax ¢ y4€éToM Ha3Hauye€HHs] MHPOpPMALMU U LIEJIEBOWA ayJIUTOPHUH, BHIOMpAs
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3AIIHH.

YVIA(EHII)17  ucnons3oBaTh  cpeAcTBa  MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMI B PEUICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
¥ OpPTaHM3AIlMOHHBIX 3ajad, MCIOJb30BaTh WH(OPMAIMOHHBIC. TEXHOJIOTHHU JIJIS
MOUCKa, CTPYKTYPUPOBAHUSI, HHTEPIPETAILIUU U TIpeACTaBieHus UHGOpMaIUU TPy
MOATOTOBKE COOOIIEHUN O MPUMEHEHHH 3aKOHOB (DU3UKU, XUMUU B TEXHUKE U

TEXHOJIOTHUAX;
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OBnazieHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JI€HCTBUSIMMU:

YK/13 ocymecTBasTh oOlLIeHHE HA ypokax (PU3MKM M BO BHEYPOUHOMH
JEATEIIbHOCTH;

YK/I2.1 pacno3HaBaTh MpeAnoChIKA KOH(MIMKTHBIX CUTYallUd U CMSTYaTh
KOH(JIMKTHI;

VKIS pa3BepHyTO ¥ JIOTMYHO U3JIaraTb CBOK TOYKY 3pEHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

YKJ/I6 mnoHuMaTh MW HCHOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U
VHIUBUYAIbHON paboThI;

YKJI7 BbIOMpaTh TEMaTUKy U METOAbl COBMECTHBIX JIEUCTBHI C Y4ETOM
OOIIMX MHTEPECOB U BO3ZMOKHOCTEHN KaXKJI0TO UjIeHa KOJUIEKTHBA,

VYK/I8 npuHHMaTh L€ COBMECTHOM AEATEIBHOCTH, OPraHW30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensaTb pojad C y4eTOM MHEHHMHA YYaCTHUKOB OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

YKJI9 onieHnBaTh KaueCcTBO CBOETO BKJIA/JA M KaXKJI0I0 YYaCTHUKA KOMaH/IbI
B OOILIMI PEe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

YK/10 npensiarath HOBbIE MPOEKTHI, OLICHUBATh UJEH C MO3UIIMU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

YKI12 ocymecTBasATh NO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B
pa3MuYHBIX CHUTyalUsX, TMpPOSIBISTH TBOPYECTBO M  BOOOpakeHUE, OBITh
VMHULMATUBHBIM.

YKI(EHII)2 npu obcyxaenun GpU3NIECKUX, XUMUUECKUX, OMOJIOTMYECKUX
mpo0seM, crmocoOOB pelieHusl 3aaad, pe3yabTaTOB Y4YEOHBIX HCCIENOBAaHUN U
IPOEKTOB B OOJACTH €CTECTBO3HAHMUS; B XOJ€ AUCKYCCMH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHE MUPA;

YKJ(EHIT)3 paGotarh B Tpymrme Npu BBHIOTHEHUH MPOEKTHBIX padoT; Mpu
IJIAaHUPOBAHUM, MPOBEACHUM M MHTEPIPETALMU PE3YJIbTATOB OMNBITOB M aHAIU3E
JIOTIOJTHUTEIBHBIX MUCTOYHUKOB MH(GOpPMALMU MO0 U3y4aeMOl Teme; IpH aHalu3e

JOIIOJIHUTCIBHBIX HCTOYHHKOB I/IH(l)OpMaI_[I/II/I; npu O6CY)KJICHI/II/I BOITPOCOB
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MEXIIPEIMETHOIO Xapakrepa (HampuMmep, mo temaMm "J[BukeHue B mpupone’,
"TermooOMeH B kuUBOW mNpupoje", "DIeKTpOMarHuTHbIE SIBJIEHUS B mpupone’,
"CBeTOoBBbIC SIBICHUS B Ipupoe").

OBnazieHNe YHUBEPCATBLHBIMU PETYJIATUBHBIMU JIEHCTBHSIMMU:

a) cCaMOOpIaHU3alHs:

YPI(EHID)1 CaMOCTOATEIBHO OCYILLECTBIIATh II03HABATEIIBbHYIO
JESTEIbHOCTh B 00JacTH (PU3MKW, XUMUU, OHOJIOTHH, BBIABISATH MPOOIEMBI,
CTaBUTh U (POPMYIHPOBATH 3a/1a4H;

YP/I2.1 camMOCTOATENBHO COCTABIATH IUUIAH PEIIEHUS pPACYETHBIX U
KAUECTBEHHBIX 3a/a4, IUIAH BBIIOJHEHHUS] MPAKTHUYECKOW pPaboThl € Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUIH;

YP/I3 naBath OLIEHKY HOBBIM CUTYalLlUsIM;

VP14 pacmupsTh paMKH Y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

YP/IS nenatb OCO3HAaHHBIA BBIOOpP, AapryMEHTUpOBaTh €ro, Oparthb
OTBETCTBEHHOCTb 32 PEILLICHHUE;

VP16 oueHuBaTh NpUOOPETEHHBIN OIbIT;

YP/I7.1 cnocobctBoBaTh (HOPMHUPOBAHUIO U  TPOSIBJICHUIO ITHPOKOU
SPYIULMK B 00JaCTH (PU3HMKH, TTOCTOSHHO IOBBINIATH CBOM 00pa3oBaTeNbHBIN U
KyJbTYPHBIN YPOBEHB;

YPI(EHII)2 camMocTOSITENHHO COCTAaBJSATh IUTAH PEUICHUS PACUETHBIX H
KAueCTBEHHbIX 337a4 MO0 (PU3MKE M XMMUH, TUIAH BBITOJIHEHHS MPAKTHUECKOW MITU
UCCJIEI0OBATENBCKOW pabOThl C YYETOM HUMEIOIIUXCS PECypcOB M COOCTBEHHBIX
BO3MOKHOCTEM;

0) CaMOKOHTPOJIb U SMOLIMOHATIbHBIN UHTEIIEKT:

VYP/I8 naBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B
NEeSATEIbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB LIEIISIM;

YP/I9 BnageTh HaBbIKAMU IO3HABATENbHOUW pPEeQIIEKCUU KaK OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H

OCHOBAHMUI;
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YP/110 ucnonbp3oBaTh MpHEMbl peQIeKCHN JIJIsl OLIEHKH CHUTYyalluH, BhIOOpa
BEPHOT'O PELICHUS;

YP/I11 ymeTh oLleHHBaTh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS IO
WX CHHXKECHUIO;

YP/I12 camoco3HaHMs, BKIIOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE
HMOIIMOHAJILHOE COCTOSIHME, BHJETh HANpPABJICHUS pPAa3BUTHUA COOCTBEHHOM
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

YP/I13 camoperynupoBaHusi, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
MPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJACHUE, CIIOCOOHOCTh aJIallTUPOBATHCS K
AMOIMOHAJILHBIM NU3MEHEHUSM U MIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

YP/114 BHyTpeHHE MOTUBAIMU, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHKEHUIO
eI U YCNEXY, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHUE JIEMCTBOBATh, UCXOAS W3
CBOUX BO3MOKHOCTEWN;

VPJI15 smmatuy, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATh SMOILMOHAILHOE
COCTOSIHUE JAPYTUX,  YYUTBIBATH €ro MNpPU OCYIIECTBICHUA KOMMYHHUKAIWH,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

YPJl 16conuanbHbIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh
OTHONIEHUSI C JAPYTHUMH JIOAbMHU, 3a00TUTHCS, MPOSBISITH MHTEPEC U pa3peniaTh
KOH(DIJIUKTHI;

YPJ117 npunumMats cedsi, HOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

YP/I18 npuHMMaTh MOTHBBI W apryMEHTHl JIPYTUX JIIOACH TMpU aHAIHU3E
pPE3yJIbTATOB JI€SITEILHOCTH;

YP/[19 npuzHaBaTh CBOE NMPaBO U MPABO APYTUX JOJEH HA OLIUOKH;

YPI(EHID)1 CaMOCTOSITEIIBHO OCYIIECTBIISITH II03HABATEIBHYIO
JIEATEeIbHOCTh B 00JIaCTH (PU3UKHU, XUMHUHM, OWUOJOTUM, BBISIBISTH MPOOJIEMBI,
CTaBUTH U (HOPMYTUPOBATH 33]a4H;

YPI(EHII)2 camMoCTOSITENBHO COCTABJATh IUIAH PELICHUS] PACUETHBIX U
Ka4eCTBEHHBIX 3aj]lay M0 (PU3UKE W XUMUU, TIJIAH BBIMOJHEHUS MPAKTUYECKOU WUITH
HCCJIEIOBATENLCKOM pabOThl C YYETOM HWMEIOIIUXCS PEeCYpCOB M COOCTBEHHBIX

BO3MOKHOCTEH;
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YPI(EHII4 wucnonp3oBaTh mpuembl pediaeKCUU ISl OLIEHKH CHUTYalluH,
BBIOOpA BEPHOTI'0 PELIEHUS ITPU PELIEHUU KaYECTBEHHBIX U PACUETHBIX 337a4;

YPI(EHII)S npuHuMaTh MOTHUBBI MU apryMEHThI APYIHMX YYaCTHUKOB IIPH
aHallM3e M OOCYXJCHUU pPE3yJIbTaTOB Y4YEOHBIX HCCICAOBAHUNA WM PELICHHUS
dbu3nUecKux 3aaau.

[TpenmeTHBIX (6a30BBIN YPOBEHB):

[IP1 copmMupoBaHHOCTh NPEACTABICHUA O POIU M MecTe (HU3UKA U
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTUHE MHUpA, O CHUCTEMOOOpasyrolei
ponu (U3MKKM B Pa3BUTHM ECTECTBEHHBIX HAyK, TEXHHUKH M COBPEMEHHBIX
TEXHOJIOTU, O BKJIa/J€ POCCUUCKHX MU 3apYO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKW; TTOHUMaHHe (PU3UYECKON CYIIHOCTH HAOJIOJAEMbIX SIBJICHUN MHKPOMHUPA,
MakpoMupa W Merammpa; I[OHHMAaHHE pPOJU aCTPOHOMHUU B MPAKTHUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa U JalIbHEMIIIEM HAy4YHO-TEXHHUYECKOM Pa3BUTHUHU, POJIH
¢bu3uku B GOpMHUPOBAHUU KPYTro30pa U (PYHKIIMOHATILHON TPaMOTHOCTU YeJIOBEKa
JUTSL peLIEHUs] TPaKTUYECKHX 3a]1ay;

[1P2 ¢dopMHPOBAaHHOCT, YMEHHH pacro3HaBaTh (PU3UYECKHUE SIBICHUS
(mpouiecchl) U OOBSICHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M
pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBU)XKEHHME, CBOOOJHOE TMaJeHUE Tell,
JIBUKEHHE IO OKPYKHOCTH, HHEPLHMs, B3aUMOJEHUCTBUE Tel, KoJebaTeabHOe
JIBI)KEHUE, PE30HAHC, BOJHOBOE JIBMXKeHUE; N dy3usi, OpOyHOBCKOE ABUIKEHHUE,
CTPOCHHME KUAKOCTEH M TBEPIBIX TeJll, K3MEHEHUE 00beMa Tel MpU HarpeBaHUU
(oxJNaxxaeHuun), TEIUIOBOE pAaBHOBECHE, HWCIAPEHUE, KOHJEHCALMs, IUIABIECHUE,
KpUCTaJUIM3alsl, KUMEHHUE, BIAXHOCTh BO3/AYyXa, CBSI3b CpPEAHEH KMHETUYECKOU
SHEPruM TEIUIOBOTO JBIKEHUS MOJEKYJT ¢ aOCONIOTHOW TemImepaTypou,
MOBBIIICHHUE JABJICHUS Ta3a IPU €ro Harpe€BaHUU B 3aKPHITOM COCY/IE, CBA3b MEXKIY
napamMeTpaMM  COCTOSIHMS Trasa B HM300poLeccax;  JJeKTpu3auus  Ted,
B3aUMOJICHCTBUE 3apsI0B, HArpEBaHHE MPOBOJAHHKA C TOKOM, B3aUMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUs, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHus U

BOJIHBI, IPSIMOJIMHENHOE pACIPOCTPAaHEHHUE CBETA, OTPAKEHHUE, IPEIIOMIICHUE,
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untepdepennus, audpakuus ¢ TOJASpU3ALMS  CBETa, AHUCIEPCHS CBETa;
dotornekrpuueckuii 3pPexT, cBeToBOE aBiCHHE, BOSHUKHOBEHUE JTUHEHYATOrO
CIIEKTpa aTOMa BOJOPOJA, €CTECTBEHHASI U HCKYCCTBEHHAS PaJIMOAKTUBHOCTb;

[1P3 BmajmeHue OCHOBOIMONATAIONUMH (PU3NYECKUMH TOHATUSAMU U
BEJIMYMHAMH, XapaKTePU3YIOIIMMH (U3HYECKUE TpoLecChl (CBSA3aHHBIMH C
MEXaHUYECKUM  JIBDKCHHMEM,  B3aUMOJEHCTBHEM  Te€Jl,  MEXaHUYECKUMU
KOJICOAHUSIMU U BOJIHAMHU; AaTOMHO-MOJIEKYJISIPHBIM ~CTPOCHHEM  BEIIECTBA,
TEIJIOBBIMM ITPOLIECCAMM; JIEKTPUUECKUM U MarHUTHBIM IIOJISIMH, 3JEKTPUYECKUM
TOKOM, 3JEKTPOMArHUTHBIMU  KOJ€OAHUSIMH M BOJHAMH;  ONTHYECKUMU
SABJICHUSIMHM; KBAaHTOBBIMH SIBJICHHSIMH, CTPOCHHMEM aroMa M aTOMHOIO SApa,
PaAMOAKTUBHOCTBIO);  BJIAJCHHE  OCHOBOIIOJIATAIOIIMMHA  aCTPOHOMUYECKUMU
MOHATHSIMH, TO3BOJIIIONIMMH XapaKTEPHU30BaTh IPOLECCH, NPOUCXOIAIIME Ha
3BE3/aX, B 3BE3/JHBIX CUCTEMAaX, B MEKIaJaKTUUECKON cpelie; IBUKEHHE HEOECHBIX
TEJ1, BOJIIOLIMIO 3BE3]1 U Beeaennoi;

[IP4  BnameHwe 3aKOHOMEPHOCTSIMHM, 3aKOHAMH W TEOpHUSIMHU (3aKOH
BcemupHoro Ttarorenusi, I, II wm III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHHYECKON DHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLNIN CYIIEPIIO3UIUN
CWJI, IPUHLMIT PAaBHONPABHOCTH MHEPLMUAIBHBIX CHUCTEM OTCUETA; MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, IAa30BbIE 3aKOHBI, IEPBBIM 3aKOH
TEPMOJAMHAMMKHN; 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
3ak0oH OMma Uil ydacTka menu, 3akoH Oma Uil MOJHOW 3JIEKTPUYECKOW LEIH,
3aKkoH Jl>koyns - JIeHna, 3aKOH 3JEKTPOMAarHMTHOM MHIAYKIHH, 3aKOH COXPAHEHUS
DHEPIruM, 3aKOH NPSIMOJIMHEWHOIO PpAaCIpPOCTPAHEHHUsI CBETA, 3aKOH OTPaXKEHUS
CBETA, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH COXPAHEHMS DHEPIUH, 3aKOH COXPaHEHHUs
MMITYJIbCA, 3aKOH COXPaHEHUs OJJIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS
MacCOBOTO YHCIA, MOCTYyJaThl bopa, 3aKk0H paJuoaKTUBHOIO PaCIaia); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH NMpu aHanu3e (PU3NUeCKUX sIBJICHUN U
IIPOLIECCOB;

[1P5 ymeHue y4yuThIBaTh T'pAaHUIbl MPUMEHEHUS H3YYEHHBIX (PU3HUECKUX

MO,Z[CJ'ICﬁZ MaTepuaJibHasA TOYKa, MHECpOHUaJIbHasd CUCTEMA OTCUCTA, I/I,Z[eaJIBHBII‘/’I ras;
19



MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEHM M TBEPJBIX TEJ, TOUCUHBIM SJICKTPUUECKUAN
3apsin, ANEepHAasi MOJEIb aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOIO sIApa MPU PELICHUN
bu3nuecKux 3aaay;

[IP6  BnameHWe  OCHOBHBIMM  METOJAMHU  HAYyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMH B (U3UKE: TPOBOAUTH MPSIMble U KOCBEHHBIE H3MEPEHUS
bu3MYeCcKuX BEJIIMYUH, BHIOUpasi ONTHUMAIIbHBIA CIIOCOO M3MEPEHHUS U UCIOJIb3YS
W3BECTHBIE METOMIBI OLIEHKHU MOTPEITHOCTEN U3MEPEHNN, IPOBOINUTH UCCIEAOBAHNE
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMBIX H3MEpPEHUH,
OOBSCHATH TMOJIyYCHHBIE PE3yJIbTaThl, UCIONb3Yysd (U3MUECKUE TEOPUH, 3aKOHBI U
NOHATHUS, W JeNlaTb BBIBOJBI, COOMIOAATh NpaBuia O€30MACHOIO Tpylaa IpHU
IPOBEJCHUM HCCIEIOBAaHUI B paMKax Y4yeOHOro HKCHEpUMEHTa M ydeOHO-
UCCJIEI0BATENBCKON JEATETbHOCTH C HCIOIb30BAHUEM IIU(PPOBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOr0 000PYA0BaHUS; C(POPMUPOBAHHOCTH IPEACTABICHUN
0 METOJax IOJIy4YEeHUsI HAyYHBIX ACTPOHOMUYECKUX 3HAHUM;

I[IP7 chopMUpOBAaHHOCTH YMEHHS pelllaTh pacyeTHbIE 3a7adydl C SIBHO
3aJJaHHOU (PM3UYECKON MOJEINbI0, UCIOJB3Ysl (PU3NYECKUE 3aKOHBI M MPUHIIUIIbI;
Ha OCHOBE aHAJIW3a YCJOBUS 3a/lauyd BBHIOMPATH (PU3NYECKYIO MOJENb, BBIIEIATH
¢uznyeckue BeTUUUHbI U (HOPMYJIbl, HEOOXOAUMBIE 1JI €€ PEeLICHUs, TPOBOJUTh
pacueTel M OLEHUBAaTh pPEAJbHOCTb TOJYYEHHOTO 3HAYeHUs (QU3NUYECKOU
BEJIMYMHBI;,  pElaTh  KAadyeCTBEHHbIE  3aJayd,  BBICTPauBas  JIOTMYECKHU
HEIPOTUBOPEYUBYIO LEMOYKY PACCYXIACHUN C ONOPOM HA HW3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

[1P8 cdopMupoBaHHOCTH YMEHHUS MPUMEHSATH MOJYYEHHBIE 3HAHUS IS
OOBSICHEHHsI YCIOBUM NpOTEKaHUs (U3NYECKUX SBJICHUA B MpHUpPOJIE U s
OPUHATUS TPAKTHYECKUX PELIEHUWH B TMOBCEAHEBHOM KU3HU MJisi OOECHEeYEHUS
O6e3omacHOoCcTH Tipu OOpamieHuu ¢ OBITOBBIMH TPHOOpPAMH W TEXHUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 3I0POBbsl U COONIIONEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUSI B OKpYXalolleld cpeje; MOHUMaHWEe HEOOXOJUMOCTH HPUMEHEHUS

JTOCTIKEHUM (PU3UKH U TEXHOJIOTHH JIJISl pallMOHATILHOTO TPUPOIOTIOIH30BAHUS;
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I[TP9 cdhopMupOBAaHHOCTH COOCTBEHHOW TMO3WIMM TIO OTHOIICHUIO K
¢usznyeckoit wuHPOpMaLMK, TOTYyYyaeMOW U3 pa3HbIX HCTOYHHKOB, YMEHHI
UCIIOJIb30BaTh  LU(POBbIE TEXHOJOTMM [JIsl TOUCKA, CTPYKTYpUPOBAHUS,
UHTEPIIPETALNN U MPEACTABICHUS YIeOHON U HAyYHO-TIOMYJIIpHON MHGOpMAIny;
pa3BUTHE YMEHMI KPUTHUECKOTO aHAJIM3a MoJdy4yaeMoi nHGopMaIny;

[IP10  oBnageHue ymeHUsSIMU pabOTaThb B TPYIIE C BHIOJHEHUEM
pa3IUYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh PAOOTy TIpPyNIbl, PalHOHAIBHO
pacnpenensiTh JeITeIbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI;

[1P11 oBnanenue (cpopMUpPOBAHHOCTH MPEACTABICHUI) MPAaBUIAMU 3aMKUCH
buznyeckux Ghopmyll pelbedpHO-TOUCUHON cUCTeMbl 0003HaueHuit JI. bpaiins (s
CJIETIBIX U CJIA0OBUASIINX OOYHAIOIINXCS).

[IP12 oBnamerp yMmMeHHEM IEMOHCTPHUPOBATh Ha NMPUMEPAX POJb U MECTO
¢u3uk B (HOpMHpPOBAHHM COBPEMEHHOH Hay4yHON KapTUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHHUKM M TEXHOJOIMM, B TPAKTHYECKOM JEATEIBHOCTH
JTIOAEH;YUUTHIBaTh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEpLUUaIbHas cUCTeMa OTCUETa, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJCIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelieHnr GU3NYECKUX 3a/1a4;

[1P13 pacnio3HaBath Qu3znueckue sBIEHUs (IIPOLIECChl) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KHUHETUYECKONH TEOPUU CTPOCHUS
BEIIECTBA W DJEKTPOJAMHAMHUKH:  PAaBHOMEPHOE UM  PaBHOYCKOPEHHOE
PSIMOJIMHEWHOE JBUKEHUE,
cBOOOIHOEMA/IEHUETEI, IBUKECHUETIOOKPYKHOCTH, MTHEPLIUS, B3aUMOACCTBUETE,
muddy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOCHHE >KHIKOCTEHM M TBEPIBIX Tell,
U3MEHeHHne o0bEMa TeN MpU HarpeBaHUU (OXJIAXJACHUH), TEIJIOBOE PaBHOBECHE,
U CIIapEHUE,KOHICHC ALV, [VIaBIIEHUE, KPUCTAJUIN3A LM, KUTIEHUE, BIIA)KHOCTBEBO3 1Y X
a, TIOBBILLIEHUE JABJICHUS ra3a MpHU €ro HarpeBaHUHM B 3aKPHITOM COCYJE, CBS3b
MEXIy DapaMeTpaMHd COCTOSHHA Ta3a B H30IpOLECCaX, JJIEKTpHU3aLUs Tell,

B3aUMOJICCTBUE 3aPSJI0B;
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[IP14 onuceiBaTh MEXaHHYECKOE JBIDKEHUE, HCHOJIb3Ys (U3NUECKUE
BEJINYMHBI: KOOPJAMHATA, MMYTh, IEPEMELEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela,
CWIAa, HMIIyJIbC TeJla, KHHETHYECKas DJHEpPrus, NOTCHUHAIbHAs DSHEpIUs,
MEXaHu4ecKas pabdoTa, MEXaHUYeCKass MOLIHOCTb, MPU ONUCAHWUU IPABHIBHO
TPaKTOBaTh (HU3MUECKUIM CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMs U
€IMHULIbI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UUECKYIO BETUUHHY C
JIPYTHMH BEJIMYUHAMY;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SBIICHUSA,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTHYECKOTO ABHMIKECHHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS B3HEprus, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JIBUTaTeNsl; NpH ONUCAHUU
OPAaBWIBHO TPAKTOBAaTh (PUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HaUYEHUS M E€OUHUIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYIMMH BEJIIMYMHAM; OINKCHIBATH H3YUYEHHBIE
NIEKTPUYECKUE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHE SBICHUS (IIPOLECCHI),
UCIIONB3Y (PU3NUECKUE BEIWYUHBL: JICKTPUUYECKUUN 3apsij, dIECKTPUUECKOE MOJIe,
HaIpsDKEHHOCTh  IIOJIs1, ITOTEHLUMAN, PAa3sHOCTh IOTEHIMAIOB;, IPU OIMCAHUHU
OPAaBWJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAaYeHUsT W E€OUHULBI; YyKa3blBaTb (OPMYyJIbI, CBSA3BIBAIOUIUE JTAHHYIO
(GH3HYECKyIO BEIMUUHY C IPYTUMHU BEJIHYHHAMU;

[IP15 ananu3upoBaTh (U3MYECKUE TMPOLIECCHl W  SBJICHHS, HCIOIb3YS
bu3nyeckue 3aKOHbl M MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, [, II u III
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM DHEPruH, 3aKOH COXPAHECHUS
MMITYJIbCA, TPUHLHUII CYNEPIO3ULIMMU CHJI, IPUHIMUIT PABHONPABUs WHEPLHUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPHI0 CTPOEHHs BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW DHEPIMH TEIUIOBOTO JBWKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH

COXpaHCHHUA OSJICKTPUYCCKOI'O 3apsiagda, 3aKOH Ky.]'IOHa, IIpun 35TOM pas3indaTb
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CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS
(rpanu1Ibl, 06J1ACTH) TPUMEHUMOCTH;

[IP16 0OBACHATHP OCHOBHBIE NPUHLMUIIBI JCHCTBUS MAIlUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MOBCEIHEBHOM KM3HU; BBIMOJIHATH YKCIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NUECKUX
SIBJICHMM Y IIPOLIECCOB C UCIOJIb30BAaHUEM IIPSMBIX, U KOCBEHHBIX U3MEPEHUN, ITPU
3ToM GOPMYIHPOBATH MPOOJIEMYy/3aady U THUIOTE3y Y4EeOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OINBIT U
(GbOopMyIMpPOBATH BHIBOIHI,

[IP17 ocymecTBisATh MNpsAMbIE U KOCBEHHbIE W3MEPEHUS (PU3HMUECKUX
BEJIMYMH, NPU 3TOM BBIOMPATh ONTUMAJbHBIN CIIOCO0 U3MEPEHUS U UCIOIb30BaTh
WU3BECTHBICE  METOABI  OLICHKM  IIOTPEIIHOCTEW  M3MEPEHUM;  HUCCIENOBaTh
3aBUCHUMOCTH MEXIy (PU3NUECKUMH BEIMYMHAMHU C MCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThHI
MOJIYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

I[IP18 coOntomare mpaBuia O€30MacHOrO TpyJa TMpU MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOTO 3KCHEPUMEHTa, Y4eOHO-HCCIeA0BaTEIbCKON U
IIPOEKTHOM JEATENIBHOCTH C MCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
Jab0opaTOpHOTO O0OPYIOBaHUS; pellaTh pPacyETHbIE 3aJauyd C SBHO 3aJaHHOMU
buznyecKoil MOJeNblo, UCTIONb3YsI (PU3NUYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE
aHanM3a ycJIOBUA 3a/1a4d BHIOMPATHh (PU3NYECKYIO MOJENb, BBIACIATh (PU3UUECKUE
BEJIMYUHBI U (POPMYJIbI, HEOOXOIUMBIE Ui €€ pelIeHUsl, TPOBOJUTh PacdEThl U
OLIEHUBATh PEAILHOCTD MOJIyYEHHOT0 3HAU€HUS (PU3HUECKON BEIUYUHBL;

I[IP19 pemare KadyecTBEHHBIE 3aJaud:  BBICTPAMBATH  JIOTMYECKHU
HEITPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKIACHUU C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUYECKUE SBIICHUS; UCIIOJIb30BAaTh MPU PEIICHUN Y4€OHBIX
3alady  COBpPEMEHHbIe  WH(DOpPMAMOHHBIE  TEXHOJOTMH  JJIsl  TIOMCKA,

CTPYKTYPUpPOBAaHUS, WHTEPIPETAMA ¥ TPEACTABICHUS y4eOHONMHAYYHO-
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MOy PHOUHH(POPMAIIHH, TOTYYEHHOMN3PA3TUYHBIXUCTOUHHUKOB, KPUTHYECKHU
aHaAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALIHUIO;

ITP20 npuBOAMTH MpUMEPHI BKJIaJIa POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHWE MPOIECCOB OKPYXKAIOMIETO0 MHpa, B
pa3BUTHE TEXHUKUM M TEXHOJOTHM; HCIOJIb30BATh TEOPETUYECKUE 3HAHUS II0
¢bu3MKe B MOBCETHEBHOM KU3HM ISl 0OecrieueHrs 0e30MacHOCTU MpU OOpallieHUH
c mpubopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, IJSI COXPAaHEHUS 370POBBS H
COOJIIOJICHUSI HOPM KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaIOIIeH cpee;

[1P21 paboTaTh B Ipynne ¢ BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAaHUPOBATH AECATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJC€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

[1P22 noHumatrh posib (UMK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
B COBPEMEHHOM HAy4YHOW KapTHUHE MHpPA, POJb ACTPOHOMHUHM B IPAKTHYECKOU
JNEATEIbHOCTH 4YEJOBEKa U JAJIBHEWIIEM HAayYHO-TEXHUYECKOM DPa3BUTHH,
3HAYEHUE ONMUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
MPOTHOCTUYECKON  (GyHKIUH  (Qu3nUecKor TeopuMm —  DICKTPOJIUHAMUKH,
CIIEIIMAIBHOW TEOPUHM OTHOCHUTEIHHOCTH, KBAHTOBOM (DHM3HKH, POJb (PU3HUECKOI
Teopud B (OPMHUPOBAHUM MPEJCTABICHUN O (PU3MUECKOW KapTHHE MUpPA, MECTO
bu3nUecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPO/IE;

[1P23 pa3nmuuaTh ycilOBUS MPUMEHHUMOCTH Mojened (U3HYECKUX Tel U
IPOLECCOB (SIBICHUN): OJHOPOAHOE BJIEKTPUYECKOE U OJHOPOAHOE MarHUTHOE
NoJisl, TapMOHUYECKHE KOJeOaHMs, MAaTeMAaTHYEeCKUH MasTHUK, WACAIbHBIN
NPY)KUHHBI MasSTHUK, TapPMOHHUYECKHE BOJHBI, HJCATbHBIN KOJeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEM aToOMa, aTOMHOTO f/Ipa U KBAHTOBOW MOJIEIIH

CBETA;
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[1P24 pa3znuyath yciaoBus (TpaHuiibl, 00JaCTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TOHMMATh BCEOOHIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTD MCIIOJI30BAHUS YaCTHBIX 3aKOHOB;

[1P25 ananu3upoBaTh U OOBACHATH 3JIEKTPOMATHUTHBIE MPOLIECCHl H
SBJICHHSI, WCIOJB3YysS OCHOBHBIE IIOJIOKCHMS W 3aKOHBI DJJIEKTPOJAMHAMHUKU U
CHELIMAIBHOM TEOpUU OTHOCUTENIBHOCTH (3aKOH COXPAaHEHUs 3JIEKTPUUYECKOTO
3apsanga, cuna Awmmepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIUH,
npaswio Jlenna, cBsazp OJIC caMOMHAYKIMM B 3JIEMEHTE AJIEKTPUYECKONW LEMH CO
CKOPOCTBIO HM3MEHEHUs CWIbl TOKa, MOCTYJaThl CHEHHAIBHON  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

[1P26 ananu3upoBaTh U OOBACHATH KBAaHTOBBIE MPOIECCHl W SIBJICHUS,
UCIIONIb3Ysl TOJIO)KEHHMsS] KBAaHTOBOM (u3uku (ypaBHEHHME OWHINTEHHA s
¢dororddekra, mepBblii U BTOpoM moctynarel bopa, NPUHLKI COOTHOLICHHS
HeomnpeaenénHoctel I'elizen0epra, 3aKOHbI COXPAHEHUSI 3apsiIOBOTO U MAaCCOBOTO
YHUCEN U SHEPTHUH B SIIEPHBIX PEAKUHUAX, 3aKOH PaJMOAKTUBHOTO pacaia);

[1P26 omnuckiBaTh (pU3NYECKUE MPOLIECCHI U ABJICHUS, UCIOJIB3YS BEINUHHBI:
HaIpPsHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIAN AJIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABHKYILAS CUJIA, MHAYKUUS MarHUTHOIO IIOJIA,
MarHuTHBIM IOTOK, cuia AmIiepa, WHAYKTHBHOCTb, 3JIEKTPOABWXKYIIAs CHJIA
CAMOMHAYKIIMM, SHEPrusi MArHUTHOIO  TMOJS  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTUS], SHEPTHUS NTOKOSI CBOOOJHON YaCTHUIBL,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apAJl Apa, SHEPTHUSI CBSI3U ]1pa;

[1P27 O0OBACHATH OCOOEHHOCTHM MPOTEKAHUsS (PUINYECKUX SBICHUU:
AJIEKTPOMAarHUTHasl UHIYKIUS, CAMOMHAYKLUS, PE30HAHC, UHTEPPEpEeHLIUsl BOJIH,
mudpakuus, AUCHEpCHs, MOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUYECKUN
abdext (poroaddexrt), anpda-u Oera-pacnaapl sSAep, ramMma-u3IydeHUe sep,
¢buznyecKre NPUHLIUIBI CIEKTPAIIBHOTO aHalin3a U padoThI Jia3epa;

[1P28 onpenensaTh HapaBieHHE UHAYKIIMK MAarHUTHOTO MOJIsI IPOBOJHUKA C

TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;
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[1P29 ctpouths H300pa)keHHE, CO3JaBAEMOE IUIOCKHM 3€pKajOM, TOHKOMU
JIMH30M, U paCCYUTHIBATH €r0 XapaKTEPUCTUKH;

[TP30 nmpuMeHSTh OCHOBOIIOJIAralolIe aCTPOHOMHUYECKHE MOHATHS, TEOPUU
¥ 3aKOHBI JUJIsl aHau3a U O0BSCHEHUS (PU3NYECKUX MPOIIECCOB, MPOUCXOASIIUX B
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTaJaKTUUECKON Ccpeie; IBUKEHUSI HEOECHBIX
TEN, 3BOJIOUMHU 3BE31 M BceneHHOM; onmMchIBaTh METOABI MOITYYEHHS] HayYHBIX
aCTPOHOMMYECKUX 3HAHUM;

[1P31 mpoBOAWUTH HCCIEJOBAHME 3aBUCUMOCTEM (PU3MUECKUX BEJIUYHMH C
UCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BuJe TpapukoB ¢ Yy4€TOM aOCONIOTHBIX MOTPEHIHOCTEH H3MEpeHHi, enarb
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

[1P32 npoBOAWTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYUH, IPU 3TOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCUTEJbHBIE TOIPEIIHOCTH MNPAMBIX M KOCBEHHBIX W3MEPEHHI; MPOBOAMTH
ONBITBI IO IIPOBEPKE IMPEUIOKEHHON THIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT
,COOMpaTh  AKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UpOBaTh IOJIYYEHHBIE
pPE3yNbTATHI U AENIAaTh BBIBOJ O CTATyCE MPEIOKEHHOM TUIIOTESBI;

[1P33 coOmtomaTe mpaBuia 0O€30MaCHOTO TpyJda TMpH  TPOBEICHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOro »SKCIEpUMEHTa, MNpPaKTUKymMa U Yy4eOHO-
UCCJIENOBATENICKOW M IPOEKTHOM  JEATENBHOCTH €  MCHOJIb30BAaHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

[IP34 pemars pacy€THble 3aaud C SABHO 3aJaHHOM M HESBHO 3aJaHHOU
bu3nYecKoil MOJIEbI0: HA OCHOBAHWM aHANM3a YCIOBUS BBIOMpaTh (HU3UYECKUE
MOJIEJIM, OTBEYAIOIIME TPEeOOBaHUSAM 3a/layd, MNPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJNaThl (U3MUECKUX TEOpUH TMPHU HCIOJIb30BAHUU
MaTeMaTHYECKUX METOJIOB pEIICHHs 3ajad, NMPOBOJUTH pacu€éThl HA OCHOBAaHUU
UMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl MU KOPPEKTUPOBATh METOIbI

peuicHus C yT—IéTOM IMOJIYUCHHBIX PC3YJILTATOB,
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[1P35 pemarh Ka4eCTBEHHbIE 3a7aud, TPEOYIOIIME MPUMEHEHUS] 3HAHUN U3
pa3HBIX pa3leioB Kypca (GU3WKW, a TaKKe HHTETPAM 3HAHUW W3 JAPYTHUX
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJA :BBICTPAUBATh JIOTMYECKYIO LETMOYKY
paccyXJIeHUN C OMOpPOil HA M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE
SABJICHUS;

[1P36 ucnonb30oBaTh TEOPETUUECKHE 3HAHMS I OOBSICHEHUS OCHOBHBIX
MPUHIUNOB pabOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IMPOLECCOB; NPUBOAUTh MPUMEPHI BKIANAa POCCHUCKUX H
3apyOEKHBIX YUYEHBIX-(DU3UKOB B DPAa3BUTHE HAYKH, B OOBSICHEHHE TMPOIECCOB
OKPYKaIOIIEr0 MUPA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTHIA;

[1P37 ananu3upoBaTh W  OIEHUBATh  TOCIEACTBUS  OBITOBOW W
IIPOU3BOJICTBEHHON JIESITENIBHOCTH 4YEJIOBEKAa, CBA3aHHOM C (U3MYECKUMHU
npoueccamM, C MO3UIUI HKOJIOTMYECKON Oe30MacHOCTH, MPEACTAaBICHUN O
pallMOHAJIBHOM  NPUPOJOIOIB30BAHUM, a TakKXKe Pa3yMHOM HCIIOJIb30BaHUU
JOCTH)KCHUW HAYKM W TEXHOJOTHM I JATbHEHIIErOo pPa3BUTHUSA YEIOBEUECKOTO
00I11eCTBA;

[IP38 mpuMeHATh pa3nuyHble CHOCOOBl pabdoThl ¢  HHpOpPMALHMEH
bu3nYecKoro couepkKaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX WH(OOPMAIMOHHBIX
TEXHOJIOTWH, TPU OSTOM HCIIOJNH30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepabOTKu M MPEIbABICHUS y4eOHOW W Hay4HO-
oMy sipHOM MHGOPMAIMK, CTPYKTYPUPOBAHUS M MHTEpIIpETaruu WH(opmaiuu,
MOJYYEHHOM W3  PA3JWYHBIX HCTOYHUKOB, KPUTHYECKH  AHAIU3UPOBATH
NOJIy4aeMyl0 MH(OpMaLMI0O W OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIINXCS 3HAHHM, TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOpMAIINK;

I1P39 MPOSABJIATH OPraHU3AllMOHHBIE U II03HABATEJIbHBIE YMEHUSA
CaMOCTOATEILHOTO TIPHOOPETCHHs] HOBBIX 3HAHWW B TIPOILIECCE BBITTOJHECHUS
MPOCKTHBIX M Y4eOHO- WCCIENOBATEIbCKUX paboT; paboTarh B Tpymme C
WCIIOJTHEHUEM PA3JIUYHBIX COLMAJIBHBIX POJICH, IUIAHUPOBATh PAOOTy TPYIIIIHI,

pallMOHAJIBHO  pacCHpCACIIATL JACATCIBbHOCTL B  HCCTAHAAPTHBIX CUTyalUAX,
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aICKBaTHO OLCHMBATh BKJAJ KaXKJIOTO W3 YYACTHUKOB TPYIIBI B PELICHUE
paccMaTpUBaEeMOM MPOOIIEMEI;
[TP40  nposBisAT,  MOTHBaLMIO K  Oyaymed  mpodeccruoHalbHOU

JESITEIIbHOCTH M0 CTIEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOuIIs.

B pesyabrate ocBoenuss yueObnoro mpeamera OVIL.06 Dusuka
OOyYJarOIIHIICS TOHKECH

3HaTh:

31 ponb u MecTo pu3HKU B HGOPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI
MHpaA, PA3BUTHUE  COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTUYECKOU
NEATEIIBHOCTH JIIOJIEH;

32 cMmbICH MOHATHM: (pU3nUYecKoe siBJIeHUE, (pU3ndecKas BEIUYNMHA, MOJICIb,
runores3a, GU3NYECKuil 3aK0H, TeOpUsl, IPUHLIUII, IOCTYJIAT, IPOCTPAHCTBO, BPEMS,
BEILIECTBO, B3aUMOJCHCTBUE, WHEpLMalIbHAas CUCTEMa OTCYETa, MaTepualibHas
TOYKa, WJEaJbHBIM ra3, aOCOJIOTHO YEpHOE TEeNo, TEIIOBOW JBUIATellb,
JIIEKTPUYECKUN  3apsf, OJJIEKTPUYECKUH TOK, IPOBOAHUK, IIOJYIIPOBOIHUK,
JIUAJIEKTPUK, TUIA3Ma;

33 cwmbicn  (GU3MYECKUX BEIUYMH: MYTh, MEpPEMEIlEHUuE, CKOPOCTb,
YCKOpEHHue, macca, IMJIOTHOCTh, CWia, JaBlI€HHE, UMIYJbC, padoTa, MOIIHOCTb,
KMHETHYECKasi SHEprusi, NOTEHLHMAJIbHAs JHEPrus, KOdPQPUUHUEHT IOJIE3HOrO
NEHCTBUS,, MOMEHT CUJIbI, IEPUOJ, YACTOTa, aMIUIUTYa KOJICOaHUH, IMHA BOJIHBI,
BHYTPEHHSSI DHEPrus, yaelibHas TEIIoTa MmapooOpa3oBaHUs, yAENbHAs TEmioTa
IUIaBJICHUS,  yAENbHas  TeIUIOTa  CrOpaHus, TeMIlepaTypa, aOCOIoTHas
TEMIIEPATypa, CPEAHAA KMHETHYECKass DHEPrUs YacTHIl BEIIECTBA, KO UIMYECTBO
TEIUIOTHI, yJIEJIbHAs TEIUIOEMKOCTb, BIAXXKHOCTh BO31yXa, JJIEKTPUUYECKUHN 3apsi,
CUJa DJIEKTPUYECKOI'O0 TOKA, OJJIEKTPUYECKOE HANPSKEHUE, JIIEKTPUUYECKOE
COINPOTHBIIEHUE, paboTa U MOUIHOCTh 3JIEKTPUYECKOTO TOKa, HAMPSKEHHOCTb
AIEKTPUYECKOrO TOJs, Pa3HOCTb MOTEHUHUAJIOB, JJIEKTPOEMKOCTh, JSHEPrus

QJICKTPUYICCKOTO ITI0JIAA, SJICKTPOABMIKYIIIAA CUJIA,
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34 cmbicn (QU3MYECKUX 3aKOHOB, MPUHIMIOB, IOCTYJATOB: NPUHIUIBI
CYNEpIIO3ULIMA U OTHOCHTENIBHOCTH, 3aKOoH Ilackans, 3akoH Apxumena, 3aKOHBI
IrHaMUKA HpIOTOHA, 3aKOH BCEMUPHOIO TSATOTEHUS, 3aKOH COXPAHEHHUS UMITYJIbCa
1 MEXaHMYECKOM JHEPIUM, 3aKOH COXPAHEHHUs DHEPIMH B TEIUIOBBIX IPOLECCAX,
3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHUsS SJIEKTPUYECKOTO 3apsiaa, 3akoH Oma
JUIA y4acTKa »JJEKTpUYECKOM Ienu, 3akoH JIxoyns — JleHma, 3akoH ['yka,
OCHOBHOE YpPAaBHEHHE KHHETHYECKOM TEOPUM Ta30B, YPAaBHEHHUE COCTOSHMS
uaeanpHOro rasza, 3akoH Kynona, 3akoH Owma I MOJHOM LENH; OCHOBHBIC
MOJIOKEHUSI HM3Y4aeMbIX (PU3NYECKUX TEOpUH W HUX poiib B (POPMHUPOBAHUU
Hay4YHOTO MHPOBO33PEHUS;

35 o0 BKJIaJie POCCUICKUX U 3apyOexkHBIX YUEHBIX, OKAa3aBIIMX HauOoOJbIIee
BJIMSIHUE HA Pa3BUTHE (PU3UKU;

B pesyabrate ocBoenuss yuebHoro mpeamera OVIL.06 Dusuka
oOydJaromuiics 10JKeH

YMETB:

VY1 0OBACHATH U aHAIM3UPOBATH POJIb U MECTO (DU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

Y2 xapaktepu3oBaTh B3aUMOCBSI3b MEXKIYy (U3UKOH U JAPYTUMH
€CTECTBEHHBIMU HAYKAMU;

VY3 XapakTepu3oBaTb CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATarOIUMU
HAayYHBIMU TMOHSATUSMU: MPOCTPAHCTBO, BpeMs, MmaTepus (BEIIECTBO, IIOJIE),
JNBU>KCHUE, CUJIa, DHEPT U,

Y4 noHumatrb U OOBACHATH LEIOCTHOCTh (PU3MUECKON TEOPHH, pa3inyaTh
IPAHUIIBI €€ MPUMEHUMOCTU U MECTO B Py APYTUX (PU3NUECKUX TEOPU;

VY5 BiageTs npuémMaMy MOCTPOEHUsI TEOPETUUECKUX JOKA3aTENbCTB, a TAKKE
IPOrHO3UPOBAHMSI OCOOCHHOCTEH MPOTEeKaHUs (PU3MUECKUX SIBJICHUN U MPOLIECCOB

Ha OCHOBC IMOJIYUYCHHBIX TCOPECTUYCCKHNX BbIBOJOB U TOKA3aTCIILCTB,
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Y6 camMoCTOSTENBHO KOHCTPYUPOBATh SKCIIEPUMEHTAIbHBIE YCTAHOBKU JIJIS
MPOBEPKH BBIIBUHYTHIX TMIIOTE3, PACCUUTHIBATH a0COIIOTHYIO U OTHOCHUTEIHHYIO
MOTPEUTHOCTH;

VY7 O0OBACHATH MPUHIUIBI PAaOOTHI U XapaAKTEPUCTUKU HM3YyUYCHHBIX MAIWH,
MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB;

Y8 00BACHATH YCIOBHS MPUMEHEHUs] (PU3MUYECKUX MOJCICH MpU pelIeHUuU
bu3nYecKuX 3a7a4, HaXOJWTh QJCKBATHYIO MPEUIOKEHHON 3amade (HU3HUECKYIO
MOJIe/Ib, pa3pelniaTth MpoOjeMy KaK Ha OCHOBE MMEIOIIUXCS 3HAHWH, TaK U MpHU
MMOMOIIIA METO/I0B OILICHKH.

Y9 npoBepsATh 3KCIEPUMEHTAIBHBIMUA CPEACTBAMHU BBIIBUHYTBIE TUIOTE3HI,
dbopmynmupyst 11eJb HMCCIAEAOBAaHWS, Ha OCHOBE 3HAHHS OCHOBOIIOJATAIOIINUX
(U3HYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

V10 onuceIBaTh ¥ aHAJIU3UPOBATH MOJYYEHHYIO B PE3YJIbTAaTEe MPOBEACHHBIX
(bU3UIECKUX IKCIIEPUMEHTOB HHGOPMAIIHIO, OTIPEIETISATh €€ TOCTOBEPHOCTH;

V11 pemare 53KCEpUMEHTAIbHBIC, KAYECTBEHHBIE M KOJIUYECTBEHHBIC
3a/1a4d  OJTUMITMQIHOTO YPOBHSI CJIOKHOCTH, HCIOJB3YS (PU3MYECKHUE 3aKOHBI, a
TaKXe€ YpaBHEHUS, CBSA3bIBAIONINE (PU3NUECKUE BEIIMUUHBIL;

V12 aHamu3upoBaTh TpaHUIBI TMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCEOOIMH xapakTep (hyHIaMECHTAIBHBIX 3aKOHOB M OTPaHUYECHHOCTH
HCII0JIb30BAHMS YaCTHBIX 3aKOHOB;

V13 wucnosnb3oBaTh METOABI MATEMaTUYECKOIO MOJCIWPOBAHUSA, B TOM
YUCie TPOCTEUIINE CTAaTUCTUYECKUE METOAbl Il OOpabOTKU pe3yJIbTaToB
AKCIIEPHUMEHTA.

5. COAEP/ KAHME YYEBHOI'O MATEPHUAJIA

HaumenoBanue pasgenoB | Conep:kanne y4eOHOro MaTrepHuajia, NpaKTH4ecKue 3aHATHHA,

U TeM caMoCTOsITeJIbHAsSE padoTa 00y4aroIMXCs
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BBEJIEHME. Hayuynsblii
MeTO/ MO3HAHUA

NPHUPOIBI

®dusnka — QyHAaMEHTaNbHAs HayKa o npupoje .Hayunsiii MeTon
MO3HAHUS M METO/IbI UCCIIENOBaHNS (PU3UYECKHX SIBICHUH.
DKCIepUMEHT U TeOpHs B IPOLIECCE MMO3HAHUS TPUPOIBI.
Habmtonenue u sxcniepument B ¢pusuke. CriocoObl U3MEpeHust
(bu3MYECKUX BEJIUYMH (QHATIOTOBBIE U IU(PPOBBIE U3MEPUTEIIbHBIC
puOOpPHI, KOMITBIOTEPHBIE aTYMKOBBIE cucTeMsl). [lorpemuoctu
M3MEPEHUH (PU3NUECKUX BEIMYUH (a0COTIOTHASI K1 OTHOCUTEIIbHAS ).
MopenupoBanue (HpU3NYECKHUX SIBICHUH U IPOIIECCOB
(MarepuasibHas TOUKa, aOCOIIOTHO TBEPAOE TENO, UcalbHas
XKHUJKOCTh, UCAIbHBIN Ta3, TOUCUHBIN 3apsia). [ umoresa.
Ouznyeckuil 3aK0H, FPAHULBI €r0 MPUMEHUMOCTH. Puznueckas
teopust. Pons 1 MecTo ¢pu3uku B GOpMHUPOBAHUU COBPEMEHHON
Hay4YHOU KapTUHBI MUpPA, B IPAKTUYECKON JESTEIbHOCTH JIOACH.

PA3JIEJI 1.
MEXAHHUKA

Tema 1. Kunemaruka

Mexannueckoe nBrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO
neuxkennst. Cucrema orcuéra. [Ipsimas u oOpaTHas 3a1a4u
MeXaHMKH. Pannyc-BeKTOp MaTepuallbHON TOYKH, €0 IPOEKINH
Ha OCU CUCTEMbI KoopAuHAT. Tpaekropusl.

[lepemerienue, ckopocTb (CpeHsAs CKOPOCTh, MTHOBEHHAS
CKOpOCTh) ¥ YCKOPEHNE MaTepUAIbHON TOUKH, UX IIPOEKIIUHN HA OCH
cucTeMbl KOOpauHaT. CII0KEHHE IIEPEMELLICHUI U CII0KEHUE
CKOpocTel. PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOIMHENHOE
JBUKECHHE. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITYTH
MaTepHalib-HOM TOYKH OT BpeMeHH 1 uX rpaduku. CBoOo1HOE
najieHue. Y ckopeHue cBoOOIHOro najieHus. [IBrkeHue Tena,
OpOILIEHHOTO0 MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH M YCKOPEHUS MaTepUaIbHON TOUKHA OT BPEMEHU U UX
rpaduxu. KpuBonuneitnoe apuxenue. J[BrxeHue MarepuanbHON
TOYKH 10 OKPY>KHOCTU. YTJIOBasi U JIMHEWHas CKOpocTb. [lepuon

1 yacTtoTa obpamenus. LlenTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHI€HIMAIBHOE) U MTOJTHOE YCKOPEHHE MaTepUalIbHOM
TOYKH.

IIpakTHYecKHe 3aHATHSA:
Pemenue tectoB. Pemenue 3anad (kapTouku-3aaHus). Y CTHBINA
oIpoc

Tema 2. lunaMuka

IIepBeb1it 3ak0oH HproToHa. MIHEpLIMAIbHBIE CUCTEMBI OTCYETA.
[Tpuaumn otHocuTensHOCTH ["anunes. HennepuuanbHele CUCTEMBI
otcuéra (onpenenenue, npuMmepsl). Macca tena. Cuna. [Ipunnun
cynepnosunuu cuil. Bropoi 3akoH HeroToHa 1711 MatepraibHOU
Touku. Tperuit 3akoH HproTOHA /U1 MarepHalbHBIX TOYEK. 3aKOH
BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHOMN

1 MHEpTHOM Macchl. Cuila TSHKeCTH. 3aBUCUMOCTh YCKOPEHUS
CBOOOHOTO Ma/IeHHsI OT BHICOTHI HaJl TOBEPXHOCTHIO TJIAHETHI U OT
reorpaduyecKoi MMUPOTHI. [[BI>keHne HEOECHBIX TN U UX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nemxymerocs
¢ yckopeHueM. Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapounuent tpenus. Cuna
COIIPOTHBIIEHUS NIPU JBM)KEHUH TENA B KUAKOCTU WIH rase, e€
3aBUCUMOCTB OT CKOPOCTH OTHOCUTENBHOTO JIBH)KEHUS. J[aBiieHHe.
I'mppocratnueckoe nasinenue. Cuna Apxumena.

31




IIpakTuyeckue 3aHATHS:
Pemenue TectoB. Pelienue 3a/1a4 (KapTOYKHU-3ajaHUSA).
YcTHBIN onpoc

Tema 3. CtaTuka
TBEPAOro Tejia

AbcomtotHO TBEpAOE Teno. [locTynaTensHOe 1 BpanaTeabHOe
JBUKEHHE TBEPAOTO Tesia. MOMEHT CHIIbI OTHOCUTEIBHO OCH
BpateHus. Ilnedo cunpl. CiaoxeHne cui, NpUI0KEHHbBIX

K TBEpaoMy Teny. LlenTp TspkecTH Tena. Y cioBHsl paBHOBECHS
TBEPAOTO Tena. Y CTONYNBOE, HEYCTOWYNBOE, OE3pa3IMuHOe
paBHOBECHE.

IIpakTuyeckue 3aHATHS:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3aJaHUSA).
YcTHBIN onpoc

Tema 4. 3aK0oHBI
COXpaHeHHMs B MEXaHHKe

HMmynbe MaTepruanbHONW TOUKH, CUCTEMbBI MATEPUAIIBHBIX TOYEK.
IleHTp Macc cucTeMbl MAaTEPUAIBHBIX TOYEK. TeopeMa O ABUKEHUU
LeHTpa Macc. VIMITynbC CHibl 1 M3MEHEHUE UMITYJIbCA TeNa. 3aKOH
COXpaHEHUs UuMnyJibca. PeakTuBHOE IBMXEeHUE. MOMEHT
HMITyJIbCa MaTepuanbHOi Touku. IIpencrasnenne o coxpaHeHuu
MOMEHTA UMITyJIbCa B LIEHTPAIbHBIX MOJISIX. PaboTa cuibl Ha
MaJIOM U Ha KOHEYHOM Iepemelnenuu. ['papudeckoe
MpeACcTaBiIeHUE paboThl CUiIbl. MomHOCTh cuibl. Kunernueckas
SHeprus MaTepuaabHOU TOUkH. Teopema 00 U3MEHEeHUH
KMHETUYECKOM SJHEPrUu MaTepUAIbHOM TOUKHU. [loTeHnnanbHbIe
U HeNOoTeHUMaNbHbIe cuibl. [loTeHnnanbHas sneprus.
[orennmansHast SHEPTHs YIPYTro AeGOpMUPOBAHHON MPYKUHBI.
[loTeHunanpHas 3HEprus Tena B OAHOPOJHOM IPaBUTALlIOHHOM
niosie. [loTeHnManpHas SHEprus Tea B rpaBUTAMOHHOM I10J1€
OJTHOPOJIHOTO I1apa (BHYTpH M BHE 11apa). Bropas kocmuueckast
ckopocTh. TpeThsi KocMudecKast CKOpocTh. CBsi3b pabOTHI
HEINOTEHIUAIbHBIX CUJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHMe bepHyum s
HJIeaTbHOM JKUJIKOCTU KaK CJIEJICTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPIHUU.

IpakTuyeckue 3aHATHA:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3ajaHUA).
YcTHBIN onipoc

PA3JIEJ 2.
MOJEKYJISIPHAS
®M3NKA

W TEPMOJIMHAMUKA

Tema 1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH TeOpHH

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU
(MKT), ux onsiTHOE 060cHOBaHue. Auddysus. bpoynosckoe
JBUKEHME. XapaKTep ABM)KEHUS U B3aMMOJECHCTBHS YaCTHI]
BelecTBa. Mosien CTpOoeHUs ra3oB, JKUIKOCTEH U TBEPIBIX TeJ
1 00bsSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE ATUX Mozesei. Macca
1 pa3Mepbl MoJiekyn (aToMoB). KonmuecTBo BemecTsa.
ITocrosinnas ABoragpo. Tennosoe paBHoBecue. Temneparypa u
criocoOb! e€ n3mepenus. lllkana remneparyp Lenscus. Monens
naeansHoro raza B MKT: gacTuiibl raza JBUXKyTCS XaOTHUYECKH
1 HE B3aMMOJIEUCTBYIOT JIPYT C IpyroM. ['a30Bble 3aKOHBI.
VYpaBuenune MenneneeBa—Knanelipona. AGcomoTHas
Temneparypa (mkana remnepatyp KenbBuna). 3akon JlanbroHa.
N3omponeccsl B HealIbHOM rase ¢ IOCTOSIHHBIM KOJIMYECTBOM
BenlecTna. [ paduueckoe npeacrapieHne U30MPOILIECCOB!
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M30TepMa, U30X0pa, n300apa. CBsA3b MEXIY TaBICHUEM U CPEIHEH
KMHETUYECKOM HEepruei NocTynaTeabHOro TEIIOBOIO JBUKEHUS
MOJICKYJI HJIeaIbHOTO Ta3a (ocHOBHOE ypaBHeHHE MKT
uaeaIbHOro rasa). CBsi3p aOCOMOTHOM TeMIIepaTyphl
TEPMOJIMHAMUYECKOM CHUCTEMBI CO CPETHEN KUHETUYECKOW SHEPrre
IIOCTYINATEILHOTO TEIJIOBOI'O IBMKEHUS €€ YaCTHII.

IIpakTuyeckue 3aHATHS:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3aJaHUSA).
YcTHBIN onpoc

Tema 2.
TepmoauHaMuka.
TemioBble MAIIMHBI

Tepmonunamuueckas (T/]) cuctema. 3ajanre BHEIIHUX YCIOBUM
q1st TJ1 cucrembl. BHelHUE 1 BHYTPEHHUE TapaMETPBhI.
[TapameTpsl T/ cuctembl Kak cpeHUE 3HAYEHUSI BETUYMUH,
OMUCHIBAKOLIUX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.
Hyneoe Hauano tepmoanHaMuku. CaMOIIpon3BOJIbHAS
penakcauus T/] cuctemsl K TEIIOBOMY paBHOBECHIO. Mojenb
UJCAIBHOTO T'a3a B TEPMOIMHAMUKE — CUCTEMA YPABHEHUIA:
ypaBHeHue MenzaeneeBa—KianeiipoHa 1 BeIpaK€HUE IS
BHYTPEHHEM SHEPIUH. Y CIIOBUS IPUMEHUMOCTH 3TON MOJEIIN:
HU3Kasi KOHUEHTpAIHsl YaCTULl, BBICOKHE TeMIepaTypsl. BeipaxeHnue
11l BHYTPEHHEN 3HEPrHH OJJHOATOMHOT'O UJEaIbHOIO Irasa.
KBa3ucrarnueckue u HeCTaTUH4ECKUE IPOLIECCHI. DIeMeHTapHast
pabota B TepMoiuHaMuKe. Berunciaenue padboTsl o rpaduxy
npouecca Ha pV-guarpamme. Teronepenaya kak crnocoo
U3MeHeHUs BHyTpeHHel sHeprun T/l cucrembl 6€3 CoBepIIEHMUS
pabotsl. KoHBeK1IMS, TEMIONPO-BOJHOCTD, U3IyUCHHE.
KommuecTBo TemnoTel. Tenno€MKOCTh Tena. Y aenbHas 1 MOJIIpHast
TEIJIOEMKOCTH BellecTBa. Y paBHeHue Maiiepa. Y nenbpHas Teniora
CropaHus TOIUIMBA. Pacuér KonuuecTBa TEMIOTHI IPU
teronepenaue. [lonstue 06 agunadbarnom npouecce. [lepBorit
3aKOH TEPMOJMHAMUKHU. BHyTpeHHs1s sHeprus. KonudecTBo
TEIJIOTHI U paboTa Kak Mepbl U3MEHEHUsl BHYyTpeHHel snepruu T /1
cucTeMbl. BTopoii 3aK0H TepMOAMHAMUKY /1711 PAaBHOBECHBIX
IIPOLIECCOB: Yepe3 3aJjaHHOE paBHOBeCHOE cocTtosiHue T/ cucremsl
MPOXOAUT €IMHCTBEHHAs ajnabara. AOCOMOTHAS TeMIeparypa.
BTopoii 3ak0H TEpMOAMHAMUKH ISl HEPAaBHOBECHBIX ITPOLIECCOB:
HEBO3MOXKHO TepeiaTh TEIIOTY OT 0oJiee X0JI0JHOro Tena K 0oiee
Harperomy 0e3 komnencanuu (Knaysuyc). HeoGparumocts
MPUPOAHBIX ITporeccoB. [IpHHIMIBI 1eCTBUS TEIIOBBIX MaIIHH.
KIIJ. Makcumansnoe 3Hauenue KITJI. [ukn Kapro.
DKOJIOTUYECKHE aCIIEKTHI UCIIOIb30BaHMs TEIIJIOBBIX JIBUrATEIIEH.
TernnoBoe 3arpA3HEHUE OKPYKAKOIIENH CPEBI.

KonTponbnas padora Nel

IIpakTHYeckne 3aHATHS:
PeimieHue TecToB. PenieHuve 3a7ja4 (KapTOUKU-3aJlaHUSA).
YcTHbIM onipoc

Tema 3. ArperatHsbie
COCTOSIHHUSA BellecTBa.
da3oBbIe NEPEX0abl

ITapooOpazoBanne u KOHAeHCANMs. Vcnapenne u Kunexue.

VY nenpHas Temora napoodpasosanus. HaceleHnsle

1 HCHACBIIICHHBIC IT1aphI. KauecTBeHHAas 3aBUCUMOCTD IJIOTHOCTH
U J1aBJICHUS HACBHIIIEHHOTO Tapa OT TeMIepaTyphl, UX
HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh
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TEMIIEPATypbl KUIIEHUS OT JAABJICHUS B KUAKOCTU. BiaxxHOCTB
BO31yxa. AOCONIIOTHAS U OTHOCUTEINbHAS BIAXKHOCTh. TBEPI0E
teno. Kpucrammdeckue 1 amopgHble Tena. AHU30TPOINNUS CBONCTB
KpuctajuioB. [naBnenue u kpucraumsanus. Y iejibHast TEIioTa
riasneHus. Cyonumanus. [lepopmanuu TBEpAOTO TENA.
Pactsxenue u cxarue. Casur. Moayins FOura. Ipenen ynpyrux
nedopmanuii. TemioBoe paciIupeHue JKUAKOCTEH U TBEPABIX Tell,
00BEMHOE U JIMHEHHOE pacipeHne. AHTapMOHHU3M TEIUIOBBIX
Kosie0aHMH 4acTHIl BEIeCTBA KaK IPUYMHA TEMJIOBOTO
pacupenus Ten (Ha kauecTBeHHOM ypoBHe). [IpeobpazoBanue
SHepruu B (a3oBbIX NEepexoax. YpaBHEHHE TEIUIOBOTO OanaHca.
[ToBepxHocTHOE HaTspKeHHE. KoaddunmeHnt noBepxHoCcTHOTO
HaTsDkeHMs1. KanuisipHele sBiienHus. JlaBinenue nop
HCKPUBJIEHHON ITOBEPXHOCTHIO skuAKoCcTH. Popmyia Jlamaca.

IIpakTHyeckue 3aHATHS:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3aJaHUSA).
YcTHBIN onipoc

PA3JIEJ 3.
YJEKTPOIUHAMUKA

Tema 1. daexkTpuueckoe
noje

DnekTpusanus Tel U e€ NposiBICHUs. DIeKTpuYecKuid 3apsia. [Isa
BU/JIA DJIEKTPUUECKUX 3apsiioB. [IpoBOAHUKY, TUAIIEKTPUKU

Y MOJIYIIPOBOJTHUKH. DJIE€MEHTAPHbBIN ANEKTPUUECKUH 3apsi/l. 3aKOH
COXPaHEHHUs IEKTPUUYECKOro 3apsaaa. BzaumonelictBue 3apsioB.
Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuyeckoe nose. Ero
JeiicTBHUE Ha AyleKTpudeckue 3apsibl. Hanpspk€HHOCTD
anekTpudeckoro noiist. [IpoOHbIi 3apsia. JInHUKM HANPsHKEHHOCTH
ANeKTprudecKoro nosst. OQHOPOHOE IEKTPUUECKOE MOJIE.
[ToTeHUManbHOCTh 3JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH
MOTEHLIMAJIOB U HanpspbkeHue. [loTeHnuanbHas sHeprus 3apsiia

B 3JIEKTPOCTAaTHYECKOM MoJje. [loTeHnnan 3neKkTpocTaTuyecKoro
noJisg. CBsi3b HAPSYKEHHOCTY TOJIS M Pa3HOCTH MOTEHIMAIOB JIJIS
JIEKTPOCTATUYECKOT 0 MO (KaK OJTHOPOTHOTO, TaK

1 HEOJJHOPOAHOTO). [IprHIIMI Cynepno3UIK dJIEKTPUUECKUX
nioneii. Ilone Toyeunoro 3apsna. Ilone paBHOMEPHO 3apsHKECHHON
cdepsl. [Tone paBHOMEPHO 3apsKEHHOTO 110 00BEMY Ti1apa. [Tome
PaBHOMEPHO 3apsHKEHHOM OeCKOHEUHOM MIocKocTu. KapTuHb! THHUIA
HaNpsHKEHHOCTH 3TUX MOJIEH U SKBUMIOTEHIIMAIBHBIX TTOBEPXHOCTEH.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS
3apsAa0B. JIM3IEKTPUKHU B 3JIEKTPOCTAaTUYECKOM MOJIE.
JlnsnexTpudeckasi MpOHULIAEMOCTh BelecTBa. KonneHncarop.
DIEKTPOEMKOCTH KOHJIEHCATOPA. IIMEKTPOEMKOCTh TIOCKOTO
KoHzeHcaropa. [lapannenbHoe coequHEHNE KOHIEHCATOPOB.
[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB. DHEPIHUsI
3apsHKEHHOr0 KOHZAECHcaTopa. J[BUyKeHUE 3apsKEHHOM YacTHUIIbI B
OJIHOPOJHOM 3JIEKTPHYECKOM TOJIE.

IIpakTHYecKkHe 3aHATHSA:
PemeHnue TectoB. Peuienuve 3a7a4 (KapTOUKU-3a/JaHUSA).
YcTHBIN onipoc

Tema 2. [locTOAHHBI
JIEKTPHYECKUH TOK

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CYILIECTBOBAaHUS
MTOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa. MICTOUHMKH TOKa.
Hanpsioxenne U u D/IC E. 3akon Oma 17151 ydacTKa IeTu.
DJEeKTpUYECKOe CONPOTUBIEHUE. 3aBUCUMOCTb COIPOTHUBIICHMSI
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OJIHOPOJIHOT'O ITPOBOJIHUKA OT €r0 JUIMHBI U IJIOIIAN TOIEPEYHOTO
ceueHus. Y 1eJIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapayieIbHOE, CMEIAHHOE COEUHEHNE
IIPOBOJHMKOB. Pac4€T pa3BeTBIEHHBIX JJIEKTPUUYECKUX LIETIEH.
[IpaBuna Kupxroda. Pabota amekTpuueckoro Toka. 3akoH
Jxoyns—IJlenua. MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TeroBas
MOIIIHOCTb, BhIZIeNIAemMas Ha pesucrope. IJ1C u BHyTpeHHEe
COIIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH OMa /17151 OJIHOU
(3aMKHYTOI) 37IEKTpUUECKOM 1eny. MOIHOCTh HCTOYHUKA TOKA.
Koportkoe 3ambixkanue. KongeHcarop B ey NOCTOSTHHOTO TOKaA.

IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Pelienue 3a/1a4 (KapTOYKHU-3ajaHUA).
YcTHBIM onpoc

Tema 3. Toxku
B Pa3JIMYHBIX cCpeaax

Onexrpudeckas IpOBOAUMOCTD Pa3JINYHBIX BEILECTB.
DNeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTD
COIIPOTHBIIEHUS METAJIIOB OT TeMIeparypbl. CBEpXIPOBOJUMOCTb.
DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonmynpoBosHuku. CoOCTBEHHAs M TPUMECHAsI IPOBOIUMOCTh
OJIynpoBOIHUKOB. CBOMCTBa p—N-TIepexo/a.
[TomynpoBoIHUKOBBIE TPUOOPHI. DIECKTPUUECKUNA TOK

B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOLMALUS. DICKTPOIIU3.
3axonbl Dapanes 11 NEKTpoNIU3a. DIEKTPUUYECKUM TOK B ra3ax.
CaMocTosTebHBIA U HECAMOCTOSATENbHBIN pa3psal. Pa3znuunble
THUIIBI CAMOCTOATEIBHOTO paspsaaa. Monnus. 11nasma.

IlpakTH4yeckue 3aHATHS:
PemeHnue TectoB. Penienue 3aza4 (KapTOUKU-3aJaHUA).
YcTHBIN onpoc

Tema 4. MaruutHoe moJie

B3aumoencTBue NOCTOSHHBIX MarHUTOB ¥ IPOBOIHUKOB C TOKOM.
MarnutHoe nosne. Bekrop marauTHON HHAYKUUHA. [[puHImMn
CYINEPHO3UIIMA MarHUTHBIX MOJIEN. JINHNM MarHUTHOM MHIYKIIMH.
MarauTtHoe 1nose NpoBOJHUKA C TOKOM (TIPSMOTo MPOBOJHUKA,
KaTyILIKU ¥ KpyroBoro Butka). OneiT Opcrena. Cuna Amnepa, eé
HanpasiieHue U Mmoayib. Cuna JlopeHiia, e€ HanpaBieHue

U MOJlyJIb. J[BUJKEHUE 3apsDKEHHOM YacTHIIBI B OTHOPOAHOM
MarHuTHOM Toiie. PaGota cunel Jlopennia. MaruutHoe nosie B
BenecTse. PeppoMarHeTuKy, napa- U JMaMarHeTUKH.

IIpakTHYecKHe 3aHATHSA:
Pemenue TectoB. Pelrenue 3a1a4 (KapTOYKU-3aaHUA).
YcTHBIN onIpoc

Tema 5.
DJIeKTPOMATHUTHAS
HHIYKIUS

SIBneHue aneKTpOMAarHuTHOM MHAYKIUU. I1oTOK BekTopa
MarHuTHON MHAYKIMHU. DJ{C nHIyKIuu. 3aK0H 3JE€KTPOMarHUTHON
naaykunn @apanes. Buxpepoe anekrpuueckoe nojue. Toku Oyko.
O/1C nHAYKIMH B IPOBOAHUKE, IBHIKYILIEMCS B OJTHOPOAHOM
MarauTHOM Toie. [Ipasuno Jlenna. MaayktuBHOCTH. KaTyika
VMHJYKTUBHOCTH B LIENIH ITIOCTOSIHHOT'O TOKA. SIBIcHME
camonHyKIuu. DJIC caMOMHIYKIMH. DHEPTUsi MarHUTHOTO TIOJIS
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
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KontponbHas padota No2

IIpakTHYecKHe 3aHATHSA:
Pemenue TectoB. Pelienue 3a1a4 (KapTOYKHU-3ajaHUA).
YcTHBIM onpoc

PA3JIEJI 4.
KOJIEBAHUA
1 BOJIHBI

Tema 1. Mexannueckue
KoJIe0aHus

Konebarenbnas cucrema. CBoOoaHbIE KONeOanus. ["apmoHnueckue
koJjiebanusi. Kunemarnueckoe v TMHaAMUUECKOE OITUCAHUE.
DHepreTuyeckoe onucanue (3aK0H COXPAHEHUsI MEXaHUYECKOM
3H€pFI/II/I). BBIBOI[ JAUHaAMHUYCCKOI'0 OnucCanus rapMOHHUYCCKUX
KoJe0aHui U3 UX SHEPreTHIEeCKOro U KUHEMaTHYeCKOro
onucanus. Ammmrtyna u gasza konebanuid. CBA3b aMILUTUTYIbI
KoJe0aHUi MCXOAHOMN BEIMYUHBI C aMIUIUTYIaMu KosieOaHul eé
CKOpocTH u yckopeHus. [lepuona u wacrora konebanuid. [lepruon
MaJiblX CBOOOHBIX KOJIeOaHMI MaTeMaTHYeCKOr0 MasiTHUKA.
[lepuon cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA. [loHsTHe
0 3aTYXaWIIUX KOJIeOaHUsIX. BeIHYXIeHHBIC KOJIeOaHusI.
Pe3onanc. PezonancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ
PE30HAaHCHOU KpUBOW. ABTOKOJICOAHUSI.

IlpakTH4yeckue 3aHATHS:
PemeHnue TectoB. Penienuve 3aza4 (KapTOUKU-3ajaHUA).
YcTHBIN onipoc

Tema 2.
DJIeKTPOMArHUTHBIE
KoJieOaHus

Koneb6arenbublilt KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE
Kosie0aHus B UICATBHOM Kojie0aTeIbHOM KOHTYype. Dopmyra
Tomcona. CBsi3b aMIUIMTYIBI 3apsiia KOHIACHCATOPA ¢ aMIUIUTYI01
CHJIBI TOKA B K0OJI€0aTEIbHOM KOHTYpE.. 3aKOH COXPaHEHHUS
SHEPI'uy B UJI€AIbHOM K0JIeOaTelbHOM KOHTYpe. 3aTyXarolue
AJIEKTPOMArHUTHBIE KoJieOaHus. BEIHYXIeHHbIE
3JIEKTpOMarHuTHole kojebanus. [lepemennslil Tok. MouHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE 3HAYECHUE
CHJIBI TOKA U HANpPsHKEHUS NP pa3InyHON (popMe 3aBUCUMOCTH
MIEPEMEHHOT0 TOKa OT BpeMeHU. CHHYCOMIaJIbHBIN TEPEMEHHBIN
TOK. Pe3ucTop, KoHAEHCATOp U KaTyIlIKa MHIYKTUBHOCTH B LIENH
CHUHYCOHJAJILHOI'O IIEPEMEHHOr0 ToKa. Pe3oHaHc TOKOB. Pe3oHaHc
HanpsbkeHuil. MneansHblit Tpancdopmatop. [IpousBoactso,
nepenaya v NoTpedeHue JEeKTPUIECKON IHEPTHH.
OKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE HIEKTPOIHEPTHH.
KynbTypa ncronb3oBaHus 3J€KTPOIHEPTUH B IOBCETHEBHOU
KHU3HU.

IIpakTHYecKHe 3aHATHSA:
Pemenue TectoB. Pelrenue 3a1a4 (KapTOYKU-3aaHUA).
YcTHBIN onipoc

Tema 3. Mexannueckue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

MexaHuyeckue BOJIHBI, YCIIOBUS UX PACIIPOCTPAHEHHUS.
[Tonepeunsle U TpoOJIBHBIE BONHBL. [lepron, ckopocTh
pacnpocTpaHeHus U JauHa BOJIHbI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHue, npejaoMieHue, nuTepdepeHus u nudpaxuus. 3ByK.
CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.
[ITymoBoO€ 3arpsi3HEHUE OKPYKAOIIEH Cpebl. DIEKTPOMArHUTHBIE
BOJIHBL. Y CJIOBUS U3JIy4YEHHMs DJIEKTPOMAarHUTHBIX BOJIH. B3anMHast
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OpHEHTALIUS BEKTOPOB , , B AJIEKTPOMArHUTHOM BostHE. CBOMCTBA
QJICKTPOMArHUTHBIX BOJIH: OTPAKCHUC, ITPCIIOMIICHUC,
nosigpusanus, uHTepdepenuus u qudpaxnus. [lkana
OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArHUTHBIX BOJIH
B TeXHHKE U OBITY. [IpHHIIMIIBI pPaIuOCBSI3U U TEIEBUICHHUS.
Panuonokamus. D1eKTpOMarHUTHOE 3arpsi3HEHUE OKPYKarolei
CpeIbl.

IIpakTuyeckue 3aHATHS:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3aJaHUSA).
YcTHBIN onpoc

Tema 4. OnTuKa

[IpssMonMHENHOE pacpOCTPAaHEHHUE CBETA B OJTHOPOIHOM Cpelie.
JIyu cBeta. TodyeuHblii HICTOYHUK cBeTa. OTpaxxeHUE CBETA.
3akoHbI OTpakeHus cBeta. [locTpoeHne n300paKeH A B TNIOCKOM
3epkasie. Cepuueckue 3epkana. [IpenomieHre cBera. 3aKOHBI
IIpeJIOMIIEHNS CBeTa. AOCOJIIOTHBIN 110Ka3aTesb MPEIOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTeNb NpesomiieHus. [loctosHcTBO
4acTOThI CBETA U COOTHOIIEHUE JUIMH BOJIH IIPU MIEPEXOJIE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IpaHully paszesia AByX
onTu4eckux cpel. Xox ay4yen B mpusme. [lucniepcus ceera.
Crnoxwublii coctaB 6enoro cBeta. L[er. [lonHoe BHyTpeHHEe
orpaxenue. [IpenenbHblil yroia NoJIHOTO BHYTPEHHETO OTPAXKEHUS.
Cobwuparonue u paccenBaroiue JuH3bI. Tonkas iuna3a. DokycHoe
paccTosiHUE U ONTHYECKasi CUjla TOHKOU JIMH3bl. 3aBUCUMOCTh
(hOKYCHOTO PACCTOSIHUS TOHKOM C(hepUIECKOM JIMH3BI OT €&
T€OMETPUU U OTHOCUTEIILHOI'O [TOKa3aTellsl PEIOMIICHHUS.
@opMyiia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1aBAEMOE JTUH30M. X0/
JIy4a, IPOIIEIIIEro JIMH3Y M0/ IPOU3BOJIBHBIM YIJIOM K €€ II1aBHOI
onrtuyeckoit ocu. [loctpoeHne n300paskeHuil TOUKU U OTpe3Ka
NpsMOI B COOMPAOIIMX U PACCENBAIOLIMX JIMH3aX U UX CHCTEMaX.
OnTuueckue npubopsl. Paspemaromiast ciocodHocTh. ['1a3 Kak
onruueckas cucrema. IIpenensl npUMEHNMOCTH FEOMETPUYECKON
ontuku. BonHosas ontuka. UnTepdepenuus ceera. KorepeHTHbie
UCTOYHUKHU. Y CIIOBUS HAOIIOI€HUSI MAKCUMYMOB 1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Ki1accuueckux MHTEp(EepeHIMOHHBIX
cxem. Judpakmus cera. udpakunonHas pemeTka. Y cioBue
HaOJI0ACHUS TJIaBHBIX MAKCUMYMOB IIPY Na/IEHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha JUPPAKIIUOHHYIO PELIETKY.
[Tonapuzanus ceera.

IIpakTHYecKHe 3aHATHSA:
Pemenue TectoB. Pelrenue 3a1a4 (KapTOYKU-3aJaHUA).
YcTHbIM onipoc

PA3JIEJI 5. OCHOBBI
CHEMAJBHOMN
TEOPUU
OTHOCUTEJBbHOCTH

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU MeXaHUKH. [TocTymarsl
CIIELIMAIbHOM TEOPUH OTHOCUTENBHOCTHU. [IpocTpaHCcTBEHHO-
BpeMeHHo# nHTepBai. [Ipeobpasoanus Jlopenna. YcnoBue
NpUIMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHUE
BPEMEHHU U COKpAIICHUE JUTMHBI. DHEPTUS U UMITYJIHC
pEeNASITUBUCTCKOM yacTulibl. CBSI3b MACChl C SHEPrUEH U UMITYJIbCOM
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PETNATUBUCTCKON YaCTHULIBI. DHEPTHS TTOKOS.

IIpakTuyeckue 3aHATHS:
Pemenue TectoB. PelieHue 3a/1a4 (KapTOYKHU-3aJaHUSA).
YcTHBIN onpoc

PA3JIEJI 6.
KBAHTOBAS
OU3UKA

Tema 1. Kopnyckyasipuo-
BOJIHOBO# 1yaJIu3M

PaBHOBecHOE TemI0BOE H3ITydyeHUE (M3Ty4eHHEe a0COIIOTHO YEPHOTO
tena).3akoH cMenienus Buna. I'umoresa [Inanka o kBaHTax.
®dotoHbl. DHeprus © UMIYIbC GoToHA. DoTOdPdEeKT. ONBITHI
A.T. CroneroBa. 3akonbl portodddekra. YpaBHeHnE DUHIITEHHA
st potorddexra. «KpacHas rpanuna» porodddekra. laBnenue
cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOJIFOTHO
MOTJIOLIAIONIYIO U a0CONIOTHO OTPAXKAIOIIYIO TOBEPXHOCTH ).
Omnprite [1. H. JleGeneBa. BonHoBEIE cBOliCTBA YacTHIl. BOJIHEI 1@
bpoiins. Jlnuna BonHbI 1e bpoiins u pa3mepsl o0nactu
JIOKaJIN3alliy JIBHXKYILEHCs YacTulbl. KOpmycKyIsspHO-BOJIHOBOM
nyanu3M. Judpakuus 31ekTpoHoB Ha Kpuctaiiax. Crnenuduka
n3MepeHuil B Mukpomupe. COOTHOIICHUST HEOTIPEIeIEHHOCTEH
I'eitzenOepra.

IIpakTHyeckue 3aHATHA:
Pemenue TecToB. Pelienue 3a/1a4 (KapTOYKHU-3ajaHUA).
YcTHBIN onipoc

Tema 2. Puznka aroma

OneITHI IO UCCIIEAOBAHUIO CTPOEHUs aToMa. I lnanerapHas Moznens
aroma Pezepdopaa. [loctynarer bopa. M3nydenue u noriomeHune
(OTOHOB IIpU TMEepexo/ie aToMa C OJHOI'0 YPOBHS SHEPTUU HA
npyroii. Bunel ciektpoB. CriekTp ypoBHEN 3HEpruy aroma
Bosopoaa. CIOHTaHHOE U BBIHYXACHHOE U3JIy4eHHe cBeTa. Jlasep.

IlpakTH4yeckue 3aHATHS:
PemeHnue TectoB. Peuienuve 3a7ja4 (KapTOUKU-3aJaHUA).
YcTHBIN OnIpoc

Tema 3. Pusuka
aTOMHOIO siApa
U 3JIEMEHTAPHBIX YACTHUI

Hyxnonnas moxaens sapa I'elizenOepra—LlBanenko. 3apsn siapa.
MaccoBoe uncino sapa. Mzotonsl. PagnoaktuBHocTs. Anbga-
pacnaj. DJIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-
n3JllydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja. PaxnoakTusHele
n30ToMbI B Ipupoje. CBOMCTBA HOHU3UPYIOLIETO HU3ITYUEHHUS.
Binsgaune paanoakTUBHOCTH Ha KUBBIE OpraHUu3Mbl. ECTECTBEHHBIN
¢on nznydenus. Jlozumerpus. DHEprus CBsI3U HYKJIOHOB B sijIpe.
Snepusie cunbl. Jledpekt maccol saiapa. SaepHsle peakiuu. Jlenenue
u cuHTe3 sAaep. AnepHuie peakTopsl. [IpobieMsl ynpasisemMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS
SIIEPHOM DHEPreTUKH. MeTOoAbl PETUCTPALMU U UCCIIEIOBAHMS
3JIEMEHTapHbIX YacTull. OyHIaMEHTaIbHBIE B3aUMOACUCTBUS.
bapuronsl, me3onbl 1 nenTossl. [Ipencrasienne o CtannapTHOM
Mozenu. KBapk-riatooHHas Mozens aipoHoB. dusuka 3a
npenenamMu CtaHaapTHOU Mozienu. TéMHas MaTepusi U TEMHas
sHeprus. ENMHCTBO Gu3nuecKkoil KapTUHBI MUPA.

IIpakTHYecKkHe 3aHATHSA:
Pemenue TectoB. Pelienue 3aj1a4 (KapTOYKHU-3ajaHUA).
YcTHbIM onipoc
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PA3JIEJI 7.
SJIEMEHTbBI
ACTPOHOMMH U
ACTPOOPU3UKHU

Dtanbl pa3BUTHs acTpoHomuu. [lpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE aCTpOHOMUU. [[pumeHnmMocTh
3aKOHOB (PU3MKH U1 OOBSICHEHUS IPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTO/1bI aCTPOHOMUYECKUX HCCIICTOBAHHA.
CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI, paJlOTEIECKOIIbI,
BHeaTMocdepHast actpoHomust. Bup 3B€3qHoro Heba. Co3Besnus,
spKue 3BE3/1bl, INIAHEThI, UX BUAUMOE JBIKeHue. CoslHevHas
cucrema. CosHue. CoslHeYHast aKTUBHOCTD. VICTOUHMK 3HEpruu
CounHna 1 3B€311. 3BE371bl, UX OCHOBHBIE XaPAKTEPUCTUKU.
JuarpaMma «CHeKTpadbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM IIOCJIE0BATEIbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTB» JUIsl 3BE3]1 TJIABHOM 1OCIIEI0BATENBHOCTH.
Buytpennee crpoenue 38é31. CoBpeMEHHBbIE ITPEJICTABICHHS O
IIPOUCXOXAEHUHU U 3BoJroluu CoslHLa U 3BE3/1. DTaIbl KU3HU
3BE31. Muieunslii [1yte — Hamia I'anaktuka. [lonoxenue u
nerkenne Connna B ['anaktuke. THIIBI TaIaKTHK.
Paguoranaktuku u kBazapbsl. UEpHbIE IBIPHI B siipaxX IajdaKTHK.
Bcenennas. Pacnmpenne Beenennoii. 3akon Xa66ma. Pazberanue
rajiakTuk. Teopus bosbmoro B3psiBa. PemkTOBOE N3iIydeHHE.
Macmrabnas ctpykTrypa Beenennoil. Meraranaktuka.
Hepewménnpie npobiemsl actpoHomuu. KonrposnpHas pabora Ne3

IIpakTuyeckue 3aHATHA:
Pemenue TecToB. Pelienue 3a/1a4 (KapTOYKHU-3ajaHUA).
YcTHBIN onpoc

6. TEMATHYECKOE IHJTAHUPOBAHHUE o YYEBHOMY

MNPEIMETY
Ne HanmenoBanue pasjieioB u TeM Bcero Jexuus IIpakTHyeckue
n/n 3aHATHS
1 Beenenue. HayuyHblii MeTO O3HAHUS 1 1
NPHPOIBI
2 Mexanuka 30 20 10
3 Mounekyasipaas puzuka n 32 21 11
TepMOANHAMHKA
4 DJIeKTPOANHAMHUKA 49 40 9
5 KoJsie6anus 1 BoJIHBI 28 15 13
6 OcHOBBI crIeHAJIbLHON TEOPHH 4 2 2
OTHOCHTEJIbHOCTH
7 KBantoBas ¢usuka. 17 8 9
8 DJieMeHTBhI ACTPOHOMHH H 8 6 2
acTpou3UKHU
Bcezo 169 113 56
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[Tpu peanm3anmu coaepx anus o01Ie00pa3oBaTEIBHOTO YIeOHOTO IpeaMeTa

OVIIL.06 ®wuzuka B npeaenax ocsoenus OIIOII CITIO na 6a3e ocHOBHOT0 00111€T0

oOpa3oBaHus ¢ noxydeHueM cpennero odmiero oopaszosanus (I1ITKPC):

Bup yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrPaAMMBI 180
Oo0s13aTesibHAs ayINTOPHAA y4eOHasi Harpy3Ka 172
(Bcero)

B TOM YHCIIE:

JEKIUU 113
NPAKTUYECKUE 3aHATUSA 56

J'Ia60p ATOPHBIC 3aHATHUA

VY4eOHBIM IIJITAaHOM HE

MIPEYCMOTPEHO
KoHnTponbHbIe paboThI 3
caMoCTOsITeJIbHas paboTa 2

Koncynpranmmn

VY4eOHBIM IJIAHOM HE
MPETyCMOTPEHO

MPOMEKYTOUHAsI aTTecTalusi B popMe IK3ameHa — 6 uacos

7. YYHEBHO-METOANYECKOE

n MATEPHUAJIBHO-

TEXHUYECKOE OBECIHEYEHHUE ITPOI'PAMMbBLI YYEBHOI'O

HPEIMETA

7.1. Onucanne MaTepuaJIbHO-TEXHHYECKOI 0a3bl,

HEo0XO0AuMOMN 1A

OCyIIleCTBJICHUSI 00PA30BaTeIHLHOT0 MPOIecca

Ne HaumMeHoBaHue crienMAJbLHBIX TOMeleHuii | OcHAIlEeHHOCTh crenuaJbHbIX

n/-n M [IOMeEIIeHH 1JIs1 CAaMOCTOATEIHLHOH noMelleHUH M TOMeIleHui s
padoThI CAMOCTOSITE/IbHOI PadoThI

1. Kabuner ¢usuku e KommiekT yueGHo Mebenu

ayAUTOPUS JJIsl TPYIIIOBBIX U
MHUBUAYAIBHBIX KOHCYJIbTAIUI, TEKYILEro
KOHTPOJISI U TPOMEXYTOUHOM aTTeCTaI|H.

416200 ActpaxaHnckas obnacte EHoTaeBckuit
patioH c. EHoTaeBka, yn. Unuepuna, 23A

Aynurtopus Ne 54

e [lepeHoCHON MyIbTUMEIUNHBIN
KOMILJIEKT

e Jloctyn k nHGOPMALIMOHHO —
TEJIEKOMMYHUKAILUOHHOU CETU
«HTepuer»

® JIOJOYKa CTCKIIAHHAasA
e majiouka u3 500HUTA
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MepeKIIoYaTenb

TepMoMeTp xumudeckuit 100rp
TepMOMETp Xxumudeckuit 150rp
MallIlHa BOJIHOBas

peocrar

CTpPEJIKU MarHUTHBIE
CBUHIOBBIN IIWJIHH]IP
amMIepMeTp J1abopaTopHbIi
BOJIBTMETP J1a00paTOPHBII
MarHut Ayroo0OpasHblil

MarHuT MOJIOCOBOI

Hab6op nun3

[Tpusma npsimoro aercTBUs
Brinpsimutenb yHuBepcaabHbIN
[Tpu3ma maGopaTopHas
MeTpoHOM 1€EMOHCTPALIMOHHBIN
Kamepron

Kapra 3Be3nHoro Heba
Mogenb OpOyHOBCKOTO
JBrkeHus [ adyc myHbl
Monenb miaHeTapHON CUCTEMBI
Tpancdopmarop

DKpaH MaTOBOI'O CTEKJIa
DKpaH CO HIENbI0

Jlunza cobuparornias

JInn3a pacceuBaromas
Junamomerp
JEMOHCTPAIMOHHBINH TabmuIb!
1o pU3HKE — KOMIUIEKT
Onuanackon

Tabnuna MengeneeBa

Becsnl

Ocuunorpad

M cTOYHUK 27IEKTPUYECKOTO
nuTtanus bapometp
DNEKTPOLIUT
pacnpeaINTENbHBIN

7-Zip GNU OrtxkpsiTO€
JIMIICH3MOHHOC COTI'JIallICHUEC
GNU GeneralPublicLicense
beccpouno

Adobe Acrobat Reader DC.
OTKpLITOC JIMIICH3MOHHOC
cornamenne GNU
GeneralPublicLicense.
Apache Open Office. Apache
license 2.0 beccpouHo.
VLC media player
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GNU Lesser General Public
License, version 2.1 or later.
beccpouno

Kaspersky Endpoint Security.
Jlunensus aencTByer 10

16.03.2024
Yandex  Opaysep. becmiatHoe
IIPOrpaMMHOE oOecnieuyeHue.
beccpouno
2. KaGuner 151 camocToaTenbHONU paboTh e KommuiekT yueOHoM Mebenu

416200 Acrpaxanckas o0iacte EHOTaeBckuit o

N [TepeHocHOM MyJIbTUMETUNHBINA
paiioHn c. EHoTaeBka, yi. Unuepuna, 23A

KOMILIEKT

Aynuropus Ne 51 e JloCTyl K MH(pOPMALIMOHHO —
TEJIEeKOMMYHUKALMOHHON CETH
«AHTEepHET»

e 3 aBTOMaTU3UMPOBAHHBIX

pabouux mecTa,

CTOJI - 4 1IT.,

CTyJ — 8 WIT.,

[Tonkntouenue k cetu MHTEpHET

U obecrieueHne J0CTyma B
3IEKTPOHHBIN NOPTa
YHUBEPCHUTETA U K JIEKTPOHHBIM
OUOIIMOTEYHBIM CHCTEMAM

7-Zip GNU OrtkpsiTOe
nuneH3noHHoe cornamenue GNU
GeneralPublicLicense
beccpouno
Adobe Acrobat Reader DC.
OTKpBITOE TUIIEH3UOHHOE
cornamenne GNU
GeneralPublicLicense.
Apache Open Office. Apache
license 2.0 beccpouHo.
VLC media player GNU Lesser General
Public License, version

7.2. Pekomenayemas gureparypa (u3 pe1epajbHOr0 NmepevHs)

@) OCHOGHAA yUeOHasa Tumepamypa:
1. 1. ®usuka. 10 kmacc. YrnyOneHHbI ypoBeHb. YueOHUK - KachbsHOB

B.A. M3parensctBO [IpocBemenne 2022
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2. @usuka. 11 xmacc. YrmyOneHHblli ypoBeHb. YueOHUK - KacbsaHoB

B.A. U3narensctBO [Ipocsemenne 2022

0) OononnumenvHan yueonan 1umepamypa

1. ®usuka. 10 kmacc. YrinyOneHHwlid ypoBeHb. MexaHuka. YYeOHHK -
MsikumeB I'.41., CunsikoB A.3.

2. ®uzuka. 11 kmacc. Yriyonennsiit ypoBenb. Ontuka. KBantoBas ¢usuka.
VueOnnk - Mskumies ['.51., Cuasikos A.3.

6) nepeuens yueOHO-MemooudecKko2o obecneuenus:

1. VueGuo-meTtomuueckuil KomIuiekc mno ydeOHomy mpeamery OVIIL.06
duznka

2) UHmepHem-pecypcol:

1. www.school-collection.edu.ru  (Equnas  koymiekius — 1UGPOBBIX

00pa3oBaTeNbHBIX PECYPCOB).

2. https://fizlseptember.ru (yueOHO-MeTOAMYECKas ra3zeTa «Dusukay).
3. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o GpU3MKe).

4. www.nuclphys.npmsu.ru (Snepuas ¢pusuka B laTepHeTe).

5. www.college.ru/fizika (IToarotoBka k EI'D).

6. www.kvant.mccme.Ru (HayyHO-TIONYJIAPHBIA  (PU3HKO-

MaTeMaTudeckuii )KypHai «KBaHT»).

7. www.yos.ru/natural-sciences/html  (ecrecTBeHHOHAYYHBIH JKypHA

1utst MoJiofiexku «I1yTh B HayKy»).
0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. OOpa3oBarenbHO-U3IATENbCKUN LHEHTP «AKagemus»

(http://www.academia-moscow.ru )

2. aNeKTpoHHas oOpaszoBatenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTH OPTAHU3AIIMM OBYYEHUS 151
WHBAJWJIOB 1 JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSAMM
310POBbS
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I[JIH 06yqa10mnxc>1 U3 4YuCjla HWHBAJIWJIAOB W JIMLO C OI'PaHUYCHHBIMUA

BO3MOXHOCTAMU 310pOBbs Ha OCHOBAHWHN IIMCBMCHHOI'O 3asABJICHHA yqe6HbII>'I

npeamer  OVIIL06

dusuka

peanusyercs

C  ydé€ToM

0COOEHHOCTEN

HCI/IXO(I)I/ISI/I‘-IGCKOFO Pa3BUTHA, HWHIAWBUAYAJIBbHBIX BO3MOKHOCTEH U COCTOSHHUSA

3JI0POBBSA (J1ajiee — MHANBUIYATbHBIX 0COOCHHOCTEH ).

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOI'O IIPE/IMETA
Pe3ynbrarel 00yueHus Kon IIpoBepsiembie @®opMBbI U METOBI KOHTPOJISA U
(IMIHOCTHBIC, IPEIMETHBIE, | PE3YyIbTAT yMeHus U OIICHKH
MeTanpeIMETHbIE) OB 3HAHUS pe3yJIbTaTOB O0YUYCHHS
Texymmit [IpomexyToun
KOHTPOJIb asi aTTecTaIus
JUYHOCMHbLE
JIPS JIP5 31, 32, 33, Pewenue Ox3amen
34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
(kapmouku-
3a0anus1)
Yemuwi onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue IK3amen
JIP6.1 JIP6.1 34,35 mecmos
V5, V8, V9 Pewenue 3aoau
(kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Ix3zamen
JIP6.3.1 JIP6.3.1 34,35 mecmoeg
Yo, V7 Pewenue 3a0au
(kapmouku-
3a0aHUs1)
Yemuwiu onpoc
Konmponvhuie
pabomul
JIP6 JIP6 31, 32, 33, Pewenue Ix3amen
JIP6.5.1 JIP6.5.1 34,35 mecmos
VI1,V2, V3, V4 | Pewenue 3aoau
(kapmouku-
3a0aHUs1)
Yemuwiu onpoc
Konmponvhuie
pabomul
JIP6 JIP6. 31, 32, 33, Pewenue IK3amen
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JIP6.6 JIP6.6 34,35 mecmos
VI1,V2, V3, V4 | Pewenue 3a0au
V7, V9 (kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
JIP6 JIP6, 31, 32, 33, Pewenue Oxzamen
JIP6.7 JIP 6.7 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
V7, V9 (kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.8.1 JIP6.8.1 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
v7 (kapmouku-
3a0anus)
Yemmuwiti onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.9.1 JIP6.9.1 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
y7 (kapmouku-
3a0anus)
Yemmuwiti onpoc
Konmponvnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.12 JIP6.12 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
Y7, V9 (kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvhnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.13.1 JIP6.13.1 | 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
Y7, V9 (kapmouxu-
3a0aHus1)
Yemmuwiti onpoc
Konmponvnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Oxzamen
JIP6.14 JIP6.14 34,35 mecmos
Vi, V2 V4 Pewenue 3a0au
Y7, V9 (kapmouxu-
3a0aHUs1)
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Yemuwiu onpoc

Konmponvhuie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.16.1 JIP6.16.1 | 34,35 mecmoeg
Vi1, V2, V3, V4 | Pewenue 3a0au
y7 (kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.25.1 JIP6.25.1 | 34,35 mecmoeg
Vi1, V2, V3, V4 | Pewenue 3a0au
y7 (kapmouku-
3a0anus)
Yemmuwiti onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.26.1 JIP6.26.1 | 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
y7 (kapmouku-
3a0anus1)
Yemmuwiti onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.27.1 JIP6.27.1 | 34,35 mecmos
Vi1, V2, V3, V4 | Pewenue 3a0au
V7 (kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.28 JIP6.28 34,35 mecmos
VI1,V2, V6, V8 | Pewenue 3a0au
(kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvnvie
pabomoi
JIP6 JIP6 31, 32, 33, Pewenue Oxzamen
JIP6.31.1 JIP31.1 34,35 mecmoeg
Vi1, V2 V3, V4 | Pewenue 3a0au
\%4 (kapmouxu-
3a0aHus1)
Yemmuwiti onpoc
Komnmponvnvie
pabomoi
JP6 JIP6 31, 32, 33, Pewenue Ox3amen
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JIP6.32.1 JIP6.32.1 | 34,35 mecmos
V5, V8, V9 Pewenue 3a0au
(kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
JIP6 JIP6 31, 32, 33, Pewenue Ox3amen
JIP6.34.1 JIP6.6.34. | 34,35 mecmos
1 Vi1, V2, V6, V8 | Pewenue 3a0au
(kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
Memanpeomemmnule
MP 1 31, 32, 33, Pewenue Dxzamen
MP1 ocBoeHHBIE 34,35 mecmoe
00yHatoINMKCS V6, V7, V9 Pewenue 3adau
MEXKIPEAMETHBIC TIOHSATHUS (kapmouku-
U YHUBEpCAJIbHbIE YUeOHbIE 3adanus)
NEHCTBUS (PETYIIATUBHEIE, Vemmuwiii onpoc
MO3HABATEIbHEIE, Konmponbhoie
KOMMYHHKATHBHBIC); paboml
YVIIA3, YVYIII6,
YVIIA7.1, YVII]14,
YVIIA17.1, YYIIA2S,
YKIS5, YKI6, YKI9,
YP14, VPS5, YPI7.1,
YPI10, YP14, VP17,
YP/I18
MP2 criocoOHOCTB UX MP 2 31, 32, 33, Pewenue Ox3amen
HCIIOJIb30BaHMUS B 34,35 mecmos
MO3HABATEJILHON U Vi1, V2, V3, V4 | Pewenue 3a0au
COLIMAJIbHOU IPAKTHUKE, Y7, V9 (kapmouxu-
TOTOBHOCTH K 3a0anus1)
CaMOCTOSITEILHOMY Yemuwiii onpoc
TUTAHUPOBAHHIO H Konmponvhuie
OCYIIECTBICHUIO y4eOHOU pabombi

JESITEIILHOCTH,
OpraHu3aIi Y4eOHOTO
COTPYTHUYECTBA C
MeAarorn4yecKuMu
paboTHUKaMHU U
CBEPCTHUKAMH, K YI9aCTHIO
B ITIOCTPOCHUH
WHIWBUIYaIbHON
o0OpasoBaTenbHON
TPaeKTOPHH;

YVIIAL, YYII14.1,
YVILIS, YYIIA26,
YVIIJI13, YVYII]27,
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YVYII120, VY211,
YYII24, VK13, VKIS,
VK10, YPJI2.1, YP]I3,
VPJI8, VP11, VP15,

YPII19
MP3 oBnanenuie HaBbikamMu | MP 3 31, 32, 33, Pewenue Ox3amen
y4eOHO- 34,35 mecmos
HCCIICA0BATEIILCKOM, V1, V2V7, V9 | Pewenue 3a0au
MPOEKTHOM U COLIMaIbHOMN (kapmouku-
JIeSITELHOCTH; 3a0anus)
YVIIAS, YVIII9.1, Yemuwiu onpoc
YVIIA12, YVIII1S, Konmponvhuie
YVIIIA19, YVIIJ23.1, pabomsi
YKJ2.1, YKI7, YKI12
YP9, VPII12, YP/I13,
YP/16
npeoOMemHbix:
IIP1 1IP 1 31, 32, 33, Yemuoui onpoc | Oxzamen
YVIIA(EHID)2, 34,35 Pewenue
YVYIIA(EHIT)7, V5 V8 V9 mecmos
YVIIA(EHIT)12, Konmponvhuie
YPJI(EHIT)1 pabomuol
1IP 2 31, 32, 33, Yemuwiii onpoc | Oxzamen
I1P2 34,35 Pewenue
YYHJ(EHIDS, V5, V8, V9 mecmos
YYI(EHIDIS, Konmponvhvie
YK (EHIT)2, YPIA(EHIT)2 pabomui
IIP 3 31, 32, 33, Yemuwi onpoc | Ixzamen
1pP3 34,35 Pewenue
YVYIIA(EHID)2, Yo, V7, V8 mecmos
YYIJ(EHII)9, Konmponvnvie
YVYIIA(EHID11 pabomui
1IP 4 31, 32, 33, Pewenue Ox3amen
I1P4 34,35 mecmos
YYI(EHID17, Vi, V3, V5, Pewenue 3aoau
YPJI(EHIT)4 V8, V9 (kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvhnvie
pabomoi
IIP 5 31, 32, 33, Yemuwiti onpoc | Dxzamen
I1P5 34,35 Pewenue
YVIJ(EHIT)7, V5 V8 V9 mecmos
YYIJ(EHIT)12 Konmponvhuie
YKJ(EHIT)3 pabomei
YPJI(EHIT)5
11P6 31, 32, 33, Pewenue Ix3amen
I1P6 34,35 mecmos
YYHJ(EHIDS, Vi,¥V2, V6, Pewenue 3aoau
YYIHJ(EHII), A% (kapmouku-
YKJ(EHII)2 300aHUs1)
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Yemuwiu onpoc
Konmponvhuie

pabomuol
pP7 11P7 31, 32, 33, Yemuwiii onpoc | Oxzamen
YVYIIA(EHIT)2, 34,35 Pewenue
YVIII(EHIDI1, e, V7 mecmos
YKJ(EHIT)2 Konmponvhuie
YVYIIA(EHI)17, pabomoi
YPJI(EHII)2
1IPS 31, 32, 33, Pewenue Ix3amen
I1P8 34,35 mecmos
YYHJ(EHID)2, Vi, V2, V3, Pewenue 3aoau
YYI(EHID12, V4, V7 (kapmouku-
YKJ(EHID)3 3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
P9 11P9 31, 32, 33, Yemuwiii onpoc | Oxzamen
YK (EHII)2, 34,35 Pewenue
YP(EHID3,YP(EHII)S Vi,V2, V4, mecmoeg
V7. V8 Konmponvhvie
pabomuvl
IIP10 31, 32, 33, Pewenue Dxzamen
P10 34,35 mecmoeg
YPJ(EHID)S5, YK/(EHII)3, Vi1, V5 V7, Pewenue 3aoau
YKJ(EHID)2 A% (kapmouku-
3a0aHus)
Yemmuwiti onpoc
Konmponvhvie
pabomuvl
IIP11 31, 32, 33, Yemuwui onpoc | Oxzamen
P11 34,35 Pewenue
YVYIJ(EHID1, Vi, V2 V6, V8 | mecmos
YKJ(EHID)3 Konmponvnvie
pabomoi
P12 1IP12 31, 32, 33, Pewenue Ox3amen
YVYIJI(EHIT)7, 34,35 mecmos
VYVII(EHIT)12 V5, V8, V9 Pewenue 3aoau
YKI(EHIT)3, YP(EHIT)S (kapmouxu-
3a0anus1)
Yemuwiii onpoc
Konmponvnvie
pabomoi
IIP13 31, 32, 33, Yemuwiu onpoc | Ixzamen
P13 34,35 Pewenue
YYHIJ(EHIDS, V1, V2, Y6, V8 | mecmos
YYIHJ(EHIT), Konmponvhuie
YK (EHIT)2 paboml
IIP14 31, 32, 33, Pewenue Ox3amen
P14 34,35 mecmos
YVYIJ(EHIT)7, V5 V8 V9 Pewenue 3aoau
YVYIIIA(EHIT)12,
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VKJ(EHIT)3, YPJI(EHII)5

(kapmouku-
3a0aHUs1)
Yemuwiu onpoc
Konmponvhnvie

pabomuol
1IP15 31, 32, 33, Pewenue Ox3amen
IIP15 34,35 mecmos
VVIII(EHID17, Vi, V2, V6, V8 | Pewenue zaoau
YPJ(EHID)4 (kapmouku-
3a0anus)
Yemuwiu onpoc
Konmponvnvie
pabomuol
1IP16 31, 32, 33, Yemuwiti onpoc | Oxzamen
I1P16 34,35 Pewenue
VVIII(EHII)2, V1, V2, V3, mecmog
YVIIA(EHID)9, V4, V7 Konmponvhuie
YYIIZ(EHID11 pabombi
IIP17 31, 32, 33, Pewenue Dxzamen
P17 34,35 mecmos
YYII(EHID7, V1, V2, V6, V8 | Pewenue 3aoau
YVIIZI(EHII)12 (kapmouku-
YKA(EHID)3, YPJ(EHID)S 3a0anus,)
Yemmuwiti onpoc
Konmponvhvie
pabomul
IIP18 31, 32, 33, Yemuwu onpoc | Ixzamen
ITP18 34,35 Pewenue
YVIIA(EHIT)2, Vi, V2 V3, mecmos
YYIII(EHID)9, V4, V7 Konmponvhuie
YVIJ(EHID11 pabombi
1IP19 31, 32, 33, Pewenue Ox3amen
I1P19 34,35 mecmos
VYVIII(EHIT)2, V5, V8 V9 Pewenue 3aoau
YYIIA(EHID)7, (kapmouxu-
YYIIA(EHID12, 3a0aHus)
YPI(EHID)1 Yemuwiii onpoc
Konmponvhnvie
pabombi
11P20 1IP20 31, 32, 33, Yemuwiti onpoc | Dxzamen
YVYIIJI(EHII)S, 34,35 Pewenue
YVIIIA(EHID)1S, Vi, V2, V6, V8 | mecmos
YKI(EHIT)2, YP(EHII)2 Koumponvusie
pabomuol
1IP21 31, 32, 33, Pewenue Ix3amen
P21 34,35 mecmos
VVIIA(EHIDS, V5 V8 V9 Pewenue 3aoau
YVIIA(EHID), (kapmouku-
YK(EHIT)2 3a0aHus)

Yemuwiu onpoc
Koumponvnvie
pabomul
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P22 1IP22 31, 32, 33, Yemuwi onpoc | Ixzamen
YVII(EHII)2, 34,35 Pewenue
YVYIIA(EHID)11, Vi, V2 V3, mecmos
YKI(EHII)2 Y4, V7 Konmponvhnvie
YVYIIA(EHII)17, pabomuol
YPJI(EHIT)2
IIP23 31, 32, 33, Pewenue Drzamen
P23 34,35 mecmoeg
YYIA(EHID17, Vi1, V2 V6, V8 | Pewenue 3aoau
YPJI(EHID4 (kapmouku-
3a0aHUs1)
Yemmuwiti onpoc
Konmponvhnvie
pabomoi
1IP24 31, 32, 33, Pewenue Drzamen
P24 34,35 mecmoeg
YYIA(EHID)7, V5, V8, V9 Pewenue 3aoau
YVYIIA(EHIT)12, (kapmouku-
YKIA(EHID)3, YPA(EHID)S 3adanus)
Yemmuwiti onpoc
Konmponvhvie
pabomuvl
IIP25 31, 32, 33, Pewenue Dxzamen
P25 34,35 mecmoeg
YVI(EHII)2, Vi1, V2 V3, Pewenue 3aoau
YYHI(EHID12, V4, V7 (kapmouku-
YK(EHID)3 3a0aHus)
Yemmuwiti onpoc
Konmponvhvie
pabomuvl
IIP26 31, 32, 33, Yemuwuii onpoc | Oxzamen
P26 34,35 Pewenue
YYIJI(EHID)2, V1, V2, V6, V8 | mecmos
YYHJ(EHID)7, Konmponvhuie
YVYIIA(EHIT)12, pabomui
YPJI(EHIT)1
IIP27 31, 32, 33, Yemuwuii onpoc | Oxzamen
np27 34,35 Pewenue
YYHJI(EHI), Vi,V2, V3, mecmoeg
YYHJ(EHID)12 V4, V7 Konmponvnvie
YKIA(EHID)3, YPI(EHII)5 pabomoi
11P28 1IP28 31, 32, 33, Pewenue Ix3zamen
YVYIIA(EHID)2, 34,35 mecmosg
YVYIIA(EHID)7, V5, V8, V9 Pewenue 3aoau
YVIII(EHIT)12, (kapmouku-
YPI(EHI)1 3a0aHus)
Yemuwiu onpoc
Konmponvhuie
pabomuol
11P29 31, 32, 33, Pewenue Ix3amen
I1P29 34,35 mecmos
YYHJ(EHID1I, Vi,V2, V3, Pewenue 3aoau
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YKI(EHIT)3 V4, V7 (kapmouku-
3a0aHUs1)
Yemuwiu onpoc
Konmponvhnvie
pabomuol
1IP30 31, 32, 33, Yemuwiti onpoc | Oxzamen
I1P30 34,35 Pewenue
YYIJ(EHIDS, VI, V2, V6, V8 | mecmos
YYII(EHII)9, Konmponvhvie
YK (EHIT)2 pabombi
IIP31 31, 32, 33, Yemuwii onpoc | Ixzamen
P31 34,35 Pewenue
YYIA(EHID17, Vi, V2, V3, mecmog
YPJI(EHID4 Y4, V7 Konmponvnvie
pabomuol
11P32 31, 32, 33, Pewenue Ox3amen
I1P32 34,35 mecmos
YYHJI(EHI), V5, V8, V9 Pewenue 3aoau
YVIIIA(EHIT)12, (kapmouKu-
YK (EHIT)3, YPA(EHIT)5 3a0aHus)
Yemmuwiti onpoc
Konmponvnvie
pabomuol
P33 1IP33 31, 32, 33, Yemuwiii onpoc | Oxzamen
YVIII(EHIT)2, 34,35 Pewenue
YVIIA(EHID11, Vi,V2, V3, mecmoeg
YKJI(EHIT)2 V4, V7 Konmponvhuie
YVIIA(EHII)17, pabombvi
YPJI(EHII)2
11P34 1IP34 31, 32, 33, Pewenue Ix3amen
YVIIJI(EHIT)2, 34,35 mecmos
YVYIIA(EHID)7, VI1,V2, V6, V8 | Pewenue 3aoau
YVYIIA(EHIT)12, (kapmouxu-
YP(EHID)1 3a0aHus)
Yemuwiii onpoc
Konmponvnvie
pabomoi
1IP35 31, 32, 33, Yemuwiii onpoc | Dxzamen
IIP35 34,35 Pewenue
YYI(EHI)7, Vi, V2, V3, mecmos
YVYIIZI(EHIT)12 V4, V7 Konmponvhuie
YKI(EHIT)3,YPJ(EHII)5 paboml
IIP36 31, 32, 33, Yemmuwuii onpoc | Oxzamen
I1P36 34,35 Pewenue
YYIJ(EHIT)2, V1, V2, V6, V8 | mecmos
YVIJ(EHID12, Konmponvnvie
YKJI(EHIT)3 pabomvi
11P37 31, 32, 33, Pewenue Ix3amen
11P37 34,35 mecmos
YYIJI(EHID17, V5, V8, V9 Pewenue 3aoau
YPJI(EHIT)4 (kapmouku-
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3a0aHUs1)
Yemmuwiti onpoc

Konmponvhnvie
pabomoi
IIP38 31, 32, 33, Pewenue Dxzamen
I1P38 34,35 mecmos
YYII(EHID2, V1, V2, V3, Pewenue 3adau
YYIA(EHID)T, V4, V7 (kapmouku-
YVIII(EHID12, 3a0aHus)
YPJI(EHII)1 Yemmuwiti onpoc
Konmponvhnvie
pabomoi
IIP39 31, 32, 33, Yemuwi onpoc | Ixzamen
I1P39 34,35 Pewenue
YYIA(EHII)7, V1, V2, V6, V8 | mecmos
YYI(EHID)12, Konmponvnvie
YKIA(EHID)3, YPA(EHIID)S pabomol
1IP40 31, 32, 33, Pewenue Ox3amen
I1P40 34,35 mecmoe
VVIIA(EHIDS, V5, V8 V9 Pewenue 3aoau
YVIA(EHID)9, (kapmouku-
YKI(EHII)2 3a0aHus)
Yemmuwiti onpoc
Konmponvhnvie
pabomuol
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