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1. OBIASI XAPAKTEPUCTHUKA PABOYEN IMTPOT'PAMMBI
YYEBHOI'O IPEAMETA

1.1. Mecro y4eGHOro mnpeaMera B  CTPYKTYpe  OCHOBHOH
npodeccHoORATLHON 00pa3oBaTe/ILHOH IPOrpaMMel
YueOupi  npegmer «®Puzuka»  gBiuserca  00g3aTeNbHOH  4acThIO

obureobpazoparensHON IOATOTOBKHY OCHOBHOM npodecCHOHANBHOR
06pasoBaTeNIbHOM TpOrpaMMbl — IPOrpaMMbl HOATOTOBKH KBaTH(QUIMPOBAHHBIX
pabounx, coyxkampx  mo  mpodeccmd  15.01.32  Omepatop CTaHKOB ¢

MPOIPaMMHBIM YIPABICHHEM.

1.2, Hesm 1 niiagupyeMbie pe3y.1bTaThl 0CBOCHUS Y4e0HOI0 IpeaMeTa

1.2.1 Hesin ocBoenns yueGHOro npeamera

OCHOBHBIMH LieISIME U3yUueHUs yuebHoro npenMera «Duznka» gBISIOTCA:

— GopMUpOBaHUe Y 00YIAIOIMXCS YBEPEHHOCTH B IIEHHOCTU 00pa30BaHuS,
3HAYUMOCTH (DU3MYECKUX 3HAHAH IJIS COBPEMEHHOIo KBAJIHGUIIMPOBAHHOIO
CHEelMAIMCTa IPY OCYHICCTBIGHNH €10 IIPodeCCHOHATIBHON (eATeNLHOCTH;

— (popMHpOBaHUE €CTECTBEHHOHAYYHONH rPaMOTHOCTH;

— oBinajgesme  creuuduueckodl  cucteMol  (U3MYECKUX — IIOHATHH,
TEPMHUHOJOTUEH ¥ CHMBOJIMKOM;

— OCBOGHHE OCHOBHBIX ()M3UUECKUX TEOPUH, 38KOHOB, 3aKOHOMEPHOCTEH;

~ OBJIaJICHHE€ OCHOBHBIMH METOAaMH Hay4HOrO IIO3HaHUs IPUPOASL,
HCIOIB3yeMBIMH B (usmke (HalOmiojeHue, onucaHue, M3MepeHHe, BBIJIBHKEHME
THIOTE3, IIPOBEIEHYIe IKCIIEPUMEHTA);

— OBJIAACHHWE YMEHUSMU oOpabaTsIBaTh /@aHBBIC SKCIEPUMEHTa, O0BICHATE
NONydeHHBIE pe3y/bTaThl, yCTaHABIMBATH 3aBHCHMOCTH MEXIY (QU3MUECKUMU
BEIMYKHAMH B HAOMOAaeMOM SBICHUH, AEJIATh BEIBOIBI;

— (GOopMUpOBaHHME YMEHHUS pelaTh (QUINYeCKHEe 3aJayl PasHbIX ypOBHei
CIOKHOCTH;

— Ppa3BHUTHE II03HaBaTEIBHBIX HHTEPECOB, MHTEINIEKTYAIBHBIX M TBOPYECKUX
cniocobHOCTed B Ipoliecce NpUOOpeTeHNs 3HAHUHM ¢ UCIIONB30BaHHEM Pas3INIHBIX
UCTOYHHUKOB UHGOpPMAUHUA H COBPeMEHHBIX HHOOPMAILIMOHHBIX TEXHOJIOTHIH;
yMEHHH ¢opMynupoBaTe U OQOCHOBBIBATHL COOCTBEHHYIO IOSHIMIO IO
OTHOIICHHMIO K Qpr3nyeckoil nHGOPMaNTH, NOIyIaeMOM U3 PA3HBIX UCTOYHHUKOB;

~ BOCIIHTaHHE YyBCTBa FOPJOCTH 38 POCCUUCKYIO (PU3NUECKYIO HAYKY.



1.2.2 Ilranupyemsble pe3yabTaTsl OCBOSHHS Y4eOHOr 0 npeamera
Ocoboe 3Hauenye yucOHBIH IpeMeT UMeeT Ipu GOPMEPOBAHMU U PA3BUTHU OOLIMX U NPoGecCHOHAIBHBIX KOMICTEHIUH,
a TaKXKe COOTRETCTRYIOIIMX UM pesynbTaraM o0yueHus cornacso @I'OC COO.

Komuerenuuu (OK, IIK)

Hnasupyemele pe3yJbTaThl o6ydeHus

O0mue Jucnmansapasie
OK 01. Beupars crocods! | JIP14  —  ocospanme Jmumoro skiaaga B | [IP61 — chopMupoRaHHOCTE IpEJCTARIECHUN O pPOIM U MECTe
PEHICHYS 3aad | NOCTPOSHHE YCTOHUMBOro OyAyIIETO, GH3NKK ¥ ACTPOHOMMH B COBPEMEHHON HAy4HOH KapTHUHE MHpa, O
upodeccuoHaneHo# JIP23 — roToBHOCTE K TpPYAy, OCO3HaHHE | cucTeMO0Opasyromel poid (U3UKY B Pa3BUTHY ECTECTBEHHBLIX
JICATEIEHOCTH LIEHHOCTH MAacTePCTRa, TpyAomodue, HayK, TEXHHKH ¥ COBPEMEHHEIX TEXHOJIOTHH, O BKIAJE POCCHHCKHX
OPAMEHUTENHBHO K | JIP24 — roToBHOCTE K AKTHBHOHN JNEATENBLHOCTH | ¥ 3apYOCKHBIX YUCHBIX-(DU3HKOB B PA3BUTHE HAYKH, NOHHUMAHHE

PasiEHIEbIM KOHTEKCTaM

TEXHOJIOTHICCKOHR " CONHANBHOR
HAlpaBJIeHHOCTH, CIOCOOHOCTh UHUIMHPOBATH,
IUIAHHPOBATE M CaMOCTOSTSIHLHO  BBIUIOIHITH
TaKyIO AeATENHHOCTD,

JIP25 — wmmrepec K pasmMuHBIM - cdepam
npodeccHOHaNLHONH  NEeSTENBHOCTH, yMEHHUE
COBEpIIATE Ocos3Hawmblii BeOOp OymymeH

npopeccuy B peaNH30BLBATE COOCTBEHHEIE
JKH3HCHHEIC NIIAHEI,

JIP26 ~ TOTOBHOCTL H
obpazoBanuid ¥ camM000pazoBaEUIC
HPOTSKEHNH BCEH KH3HH,

JIP34  — ocos3nanue HAYUHOH
JCATENBHOCTH,  TOTOBHOCTH  OCYIUECTBIATH
TIPOEKTHYIO " HCCHEOBATENBCKYIO
IEeATENIHOCTD MHIMBHIYILHO 1 B TPYIIIIE,

MP1 — camocTrosrebHO (QOpMYJIMpOBaTh U
aKTYaTH3ApoBaTh npobieMy, paccMaTpuBaTh ee
BCECTOPOHHE,

MP2 — ycTaHaBiauBaTh CYIIECTBCHHBIH ITpH3HAK
WAH OCHOBAHYS IS CPABHCHHS, KIACCH(PHAKALMHT

CHOCODHOCTL, K
Ha

EHHOCTH

(pu3mueckoi  CyIHOCTH HaONIONACMBIX  SBJICHHH MHKPOMMpA,
MakpoMHpa M Meramupa, HOHFMAaHHe pojld acTPOHOMHH B
IPAKTHHECKOH JIeSTeNhbHOCTH YENOBEKa M JlaypHelilueM Hay4Ho-
TEeXHUYECKOM DPa3BHTUM, pomt ¢u3mky B (QOPMHPOBAHUH
Kpyrosopa ¥ OQyHKOHOHATBHOH T'PaMOTHOCTH 4YeJloBeKa
PeIIeHRs NPAKTHYECKUX 3a0aY;

[TIP62 — chopMHUpOBaHHOCTE YMEHHM pacno3HaBaTh (PUINIECKHE
sapieHus (Opouecchl) W OOBSCHSATH MX HA OCHOBE W3YYCHHBIX
33aKOHOB: PABHOMEPHOS ¥ PABHOYCKOPEHHOE NPSMOIMHCHHOE
IBIKCHHAE, CBOOONHOE MajcHHE TeJ, JIBHKCHHE IO OKPYXKHOCTH,
WHEPHUSA, B3aUMOAedCcTBHE Tell, KoneOaTenpHoe IBIKECHUE,
pe3oHanc, BoNHOBoe JmmxeHme; juddysus, OpoyHOBCKOe
JIBYDKCHUE, CTPOCHHC JKUAKOCTEH W TBEpHBIX Teil, W3MCHEHHE
obbeMa Tel IPH  HarpeBaHMH  (OXIAKACHHH), TEIN0BOE
PaBHOBECHE, ACIIApCHHUE, KOHJICHCAIlH,
KPUCTA/UIM3AIAA, KUNCHAS, BIAKHOCTh BO3/yXa, CBA3b cpemHeit
KMHETHYECKOH DHEpPriy TENJIOBOIO  JBIKCHHS MONEKYN C
abCOMIOTHOM TeMIlepaTypoil, OBBINCHUE NABNCHUS Fasa IIPH €ro
HaIrpeBaHyd B 3aKpPBITOM COCYIe, CBA3b MEXIY lapaMerpaMu
COCTOSIHMSL rasa B H30Ipoleccax;  AeKTpH3al|s  Tell,
B3aHMOJCHCTBUE 3apSJOB, HAIPEBAHYE OPOBOIHMKA C TOKOM, |

IIaBIEHHE,




1 0600meHu,

MP3 -~ onpenmensiTh UeJH  JACATEABHOCTH,
3a7aBaTh  [apaMeTpel H  KPHTepHH  HX
JIOCTHIKEHHS,

MP4 —  BBIIBIATE  3aKOHOMEPHOCTH K

HPOTHBOPEYHA B PACCMATPUBACMBIX SABICHHUSAX,
MP6 - pa3BuBaTh KpeaTHBHOC MBIIICHHC NPH
PERICHWH KE3HEHHEIX IpobeM,

MP10 -~ dopmupoBanye HAYYHOTo
MBINUICHNMA, BIA/ICHUE HAYYHOH TEPMUHONOIHEH,
KJIIOYEBLIMH NOHATHAMHE ¥ METOHAMH,

MP12 — BuIMBIATH, IPHUMHHO-CIECICTBCHHEIC
CBSI3M M aKTYAIH3NPOBATh 33Ja4y, BBUIBUTATH
THIIOTE3y €€ pelleHUs, HaxXOXHTh apryMEHTHI
U JIOKasareibCcTBA  CBOMX  YIBEDIKICHHH,
3a1aBaTh NapaMeTPHl ¥ KPUTEPUH PEICHU,
MP13 — asanmsupoBarh IIONY4YEHHBIE B XOHE
peIneHusl 3a/laud  Pe3yNbTATHl, KPHTHUCCKH
OLEHHBATh HX [IOCTOBEPHOCTE, IPOTHOZUPOBATD
H3MEHEHHE B HOBBIX YCIIOBHIX,
MP15 — pazpabarbiBare TiIaH
npobIeMsl C  y4eTOM aHAM3a HMEIOIIMXCs
MarepHaNbHBIX B HEMATCPHaNbHBIX PECYPCOB,
MP16 - ocymecrBmiTe nelcHaNpaBICHHBIH
LOHCK IIepeHOca CPEACTB ¥ ¢nocoboB HeHcTBHS
B IPOQECCHOHANBHYI) CPENY,
MP17 -~ ymeTh UEPEHOCHTH
IIO3HABATENBHYIO M IPAKTHYECKYIO 00nacTH

THIIA

penesss

3HaHHSA B

HH3HCOCATCIIBHOCTH,

HHIYKIHA,
C TOKOM #H

B3aUMOACHCTEBHUEC  MArHHUTOB,  DJIEKTPOMArHUTHAs
JNeWCTBHE MATHHTHOTO TONS HA  MPOBOIHHUK
JIBIDKYINUECS 3apsifl, HIEKTPOMAarHHTHBIC KOAeOaHHS M BOJHEL
OPAMOHHCHHOS pacIpocTpaseHne CBETA, OTpaXeHHE,
fIpenomieHre, HHTepheperys, TnhPakuus | MOJIPU3allisg CBeTa,
gucnepenss  cBera;  (PoTosnexTpEueckuil  3Qdexr, CBETOBOE
JIaBJIeHAC, BO3HHKHOBEHUE JTHHEH9aToro CeKTpa aroMa BoIopoia,
€CTeCTBCHHAS ¥ HCKYCCTBEHHAs paliOaKTUBHOCTD;

[1P63 —~ BuageHHe  OCHOBONONArAOIUME  (QU3HYIECKUME
HOHSMTUSME ¥ BENHYMHAMH, XapaKkTepusyiomuMu GusHIecKue
Oponecchl  (CBS3aHHBIMM € MEXAHWUCCKUM  JBIOKCHHEM,
B3aUMOIEHCTBHEM TCIT, MEXAHHYECKHUMHU KOICOAHHAMA U BOJTHAMH;
ATOMHO-MOJCKYJIAPHBIM  CTPOCHHMEM  BEIISCTBA,  TEIUIOBBIMHU
Oponeccamy; — WISKTPUYSCKMM ¥ MarduTHBIM  IIOJISAMY,
BNCKTPHYECKAM TOKOM, OJJICKIPOMATHHTHBIMK KOJNEOaBMAIMH H
BOJIHAMH; ONTHYCCKUMHE SBICHUAME, KBAHTOBBIMM SBICHWAMHU,
CTPOCHHEM aToMa M aTOMHOI'O s/pa, paiROaKTHBHOCTHIO);
BIIAZCHUC OCHOBOIIOJATAfOIMMH ACTPOHOMHUYCCKUMH HOHITHSIMHE,
MO3BOJLIIOINMMIE  XapaKTePH30BaTh IMPOIECCH], MPOUCXOJAINAE HA
3BE3J@X, B 3BE3JHBIX CHCTEMAX, B MEKIaJakTHYCCKOH cpepne;
JBYOKeHHe HeDecHbIX TeJl, IBOIOUHIO 38e3/( H BCellcHHOH;

1IP64 — mnajeHue 3aKOHOMEPHOCTAMHM, 3aKOHAMH M TEOPHSMH
(3axoH Bcemuproro tarorenus, 1, II u U1 3akonsr HeroroHa, 3aK0H
COXPaHECHMS  MCXAHHYECKOH  OHEpPrum, 3aKOH  COXpPaHCHHA
UMIIYIIBCE, TIPUHITAI CYNEPHO3NIHT CHI, TIPUHITHAIL
PABHOMPABHOCTH HMHEPIHAILHBIX CHCTEM OTCUETa;, MOJEKYIIPHO-
KMHETHYECKYI0O TEOPUIO CTPOCHHUS RBEIIECTBA, IA30BHIC 3aKOHBL
DEepBbI  3aKOH TEPMOIUHAMUKYL, 3aKOH COXpaHeHus
SNIEKTPHYECKOTO 3apana, 3akoH Kymoda, 3akoH Oma Uil yvacTka




MP39 -~ ¢caMOCTOATENBHO COCTABIATH IUIaH
pewmeHns nUpobAeMBI C YHETOM HMMEIOIIHXCS
PECYPCOB, COOCTBEHHBLIX  BO3MOXHOCTEH W
OpeInOdTeHUH,

MP42 —~ pmemarp  ocosmaHHBIX  BBIOOD,
apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTDH
3a peHICHHE,

MP46 - BlnajgeTh HaBBRIKGMH DO3HaBATEILHOH
pedrexcpy KAk  OCO3HaHMS  COBEPIIAEMBIX
JEHCTBHH M MBICHHTCIBHBIX IIPOHIECCOB, HX
Pe3yILTaTOB K OCHOBaHIHA

menH, 3axoH Owma JUIg HOONHOM 3JeKTPUYECKOH NenH, 3aKoH
xoyna - Jlenua, 3aKOH SNEKTPOMATHHTHOH WHAYKIMH, 3aK0H
COXpPAHCHHUS DHEPru¥, 3aK0H MPSMONMHEHHOr0 pachpoCTpaHeHHd
CBETAa, 3aKOH OTPAXXEHM CBETA, 3aKOH IPCIOMJICHHA CBETa; 3aKOH
COXpaHEHMs OHEPIMM, 3aKOH COXpaHCHHS HMIIYJIBbCE, 3aKOH
COXPAaHEHHS  SNEKTPHUYCCKOTO  3apsima, 3aKOH  COXPaHeHud
MacCOBOr0 YHcHa, [OCTYHarsl bopa, 3aKkoH pPagHOAKTHBRHOIO
pacrazna); yBepeHHOE MCIOIB30BAaHAE 3aKOHOB M 3aKOHOMEPHOCTEH
HIpY aHanu3e PU3HYecKuX sBICHUHA U IPOHECCOoB;

[1P65 — yMerue YYHTHIBATH IPAHUILI NPUMCHEHHS H3YYECHHBIX
dm3pgeckux Mozeneli: MarepuaibHAg TOYKa, HMHEpUMaNbHAs
CHCTEMa OTCYeTa, HACANBHEIH Ia3; MOJNEIH CTPOSHHA Ta3oB,
KHUJAKOCTEH M TREPABIX TN, TOUYCYHRIH JJIEKTPHYCCKUI 3apsii,
SepHas MOJIENb aToMa, HYKJIOHHAs MOJEHbh aTOMHOIO siipa IipH
peteHNn QH3RYECKUX 3a/1aY;

[IP67 — copMupOBaHHEOCTE YMEHHS PEHIATH PACUETHBIC 3a/la9d C
SBHO 3aJaHHOM (QU3HYECKOM MOMENEIO, HCHONB3YS (U3IHIECKHE
3aKOHBl M DNPHUHIMIE; HA OCHOBE aHalyu3a YCIOBHA 3a1aud
BLIOHPATh QHIUIECCKYIO MOJEIE, BRIACIATh QU3NYECKME BOTHUMHDL
# (GopMynsl, HeoOXOIUMEIE IS €€ PEIUeHHs, TPOBOJIATE PAcUeThl
U OLEHWBATL PEaTbHOCTh MONYYCHHOIO 3HAYCHUWS (pu3ndeckol
BEJIMYHMHBI, PELIATh KAYECTBEHHBIE 3ajauy, BRICTpaNBast JOTHIECKH
HEIPOTUBOPEYHBYIO IIENIQUKY pacCy)XKJOeHuil ¢ Oomopoi Ha
H3YYCHHBIC 3aKOHB], 3aKOHOMEPHOCTH H (PH3MUECKHE ABJICHNS;
IIP68 — copMHPOBaHHOCTE YMEHHS IPUMCHATL HOIYYICHHEIC
3HaHusg A8 OOBACHEHMS YCIOBHM nporexanust (QH3MYECKUX
SBJEHMH B IPHPOAE M U IPHHATHS NPAKTHYECKUX PEIICHHH B
MOBCEIHEBHOM Xu3HM uis  ofecnedyenus Oe30MACHOCTH HPH
obpamenuy ¢ ObITOBRIMH  IpubOpaMH H  TCXHHYSCKHMH




VCTpOHCTBAMM, COXPAHEHHWS 3JOPOBbA H COOMIOACHHS HOPM
DKONOTHYECKOTO MOBEJCHMS B OKpYXamIled cpeje; NOHHMAHHE
HeOOXOIMMOCTH TIPUMEHEHHUS JIOCTYDKEHHH QU3MKH M TEXHOIOTHN
JUISE PRIUOHAIBHOTO HPHPOAOIIOAB30BAHHUS;

[Pyl ~ cdopmupoBasHOCTE TOHHMAHUS poi  (HU3MKE B
SKOHOMWYECKOH, TEeXHOJOTMYECKOH, COIHANLHON M DTHYEeCKOH
chepax HeATCNBHOCTH 4YeNOBeKa, PONM M Mecra (PU3NKU B
COBPEMEHHOU HAYYHOH KapTUHe MUpa; pOJM acTPOHOMHHM B
IIpakTHYecKod JEATENLHOCTH 4YeNoBeKa W JanpHellieM Hay4HO-
TEXHHYECKOM PA3BUTHH,

ITPy2 — cdopMupOBaHHOCTE CHCTEMBl 3HaHUH O GU3HYCCKHX
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUsIX, ACHCTBYIOMMX Ha YPOBHSX
MBKPOMHMpa, MAaKPOMEpa M MeraMupa, IpeAcTapiIeHni 0 BeeoOIem
xapakTepe (PURHYCCKHX 3aKOHOB; NPCACTaBICHUH O CIPYKTYpe
nocTpoeHus (U3WYECKO# TCOpHH, WTO HO3BOJNHUT OCO3HATR POJb
byHnaMeHTANBHEIX 3aKOHOB ¥ HPUHIMIOOB B COBPEMEHHBIX
IPENCTABICHUAX O IIPHPOJC, TOHITH TPAHHNBI IPUMEHHMOCTH
TEOpHi, BO3IMOXKHOCTH HMX IYPUMCHEHHS [Uis  OIMCAHHUA
€CTECTBCHHOHAYYHBIX ARJICHIH U IPOLECCOB;

IIPy3  ~  cHopMHpOBAHHOCTE YMEHUS pa3zifyarh  YCIOBHS
HPUMEHHMOCTH MOJIeNel QH3HYECKHX TEN H HPOLECcCoB (SBICHMM):
HHEepLMapHAs  CHCTeMAa  OTcyera,  MaTlepHaibHas — TOUKa,
PABHOYCKOPEHHOE JIBKMIKEHHE, CBOOOJHOE HaaeHue, abCoOTHO
yopyras paedopmaums, abCOmMOTHO yupyroe u abGCconoTHO
HEYIIPYIoe CTONKHOBEHUS, MOAEHeH raza, KUIKOCTH H TBEPHOro
(KPECTAUIMYECKOr0) TeNa, WACANpHOTO TIa3za, TOYCHHBIH 3aps,
OJIHOPOJHOE IJIEKTPHYECKOE TOJe, OJHOPOAHOE MArHUTHOE HOJE,
rapMOHHYeCKre  KoleOaHms,  MaTeMaTHYecKulii  MAasTHHK,
UACANBHEI  IPYXHHHBIA MAsdTHHK, IapMOHHYCCKHE BOJIHEL |




HAReaNbHBI KojeOaTenpupif KOHTYp, TOHKAd JMH3a; MOJEICH
aToMa, aTOMHOTO s(Pa ¥ KBAHTOBOH MOJIe/IM CBETa;

TIPy4 — chopMHPOBAHHOCTE YMeHHs OOBSCHATH OCOOEHHOCTH
UpoTeKaHus (UIMUCCKUX SBJICHHH: MEXaHHYECKOe [IBYDKCHHE,
TENNOBOE JBIDKCHHE YacTHUIl BELIeCTBa, TEHIOBOE paBHOBECHE,
OpOyHOBCKOE J[BIKeHMe, muddy3us, HCHapeHMe, KUICHHE K
KOH/ICHCANMs, MIaBICHWE ¥ KpHCTAIM3AOUS, HaIpaBICHHOCTH
TEIJIONEPEaUH, 9JNCKTPU3AIMU  Tell, OKBHIIOTeHHHAAIPHOCTH
HOBEPXHOCTH  3apsDKEHHOIO  NIPOBOJAHMKA, SIEKTPOMATHUTHOH
HHIYKIHY,  CAMOMHIYKIWH,  3aBUCHMOCTH  COIPOTHBICHUS
HONYHIpoBOAHHKOB "p-" ¥ "n-THHOB" OT TEMIEPaTyYpPEl, Pe30HAHCA,
HETEp(EPEHIMHE  BONH, AHGPAaKUMH, JUCHEPCHH, IIOJXHOTO
BHYTPEHHEI'O OTpakeHus, QoToaddexTt, Pm3mueckue MPUHIMILE
CHEKTPaILHOrO aHanM3a ¥ paboTel nazepa, "aneda-" m "Gera-"
pacrazsl siiep, raMMa-u3IydeHue saep;

IIPyS — chOpMHPOBAHHOCTE YMCHMH TIPUMEHSTh  3aKOHBI
KIaCCH4YeCKOH ~ MEeXaHWKM,  MOJCKYIapHOH  Qu3HKH  H
TEPMOAMHAMUKH, SNEKTPOJUHAMHUKH, KBAHTOBOH ¢Gu3MKM i
aHamy3a ¥ OOBICHEHHA SBICHHH MEKPOMHpa, MakpoMupa H
MeramMupa, — pa3npuarh  yCHoBHS  (rpaHunbl,  ofmacTu)
HPUIMEHEMOCTH  QH3HYECKHX 3aKOHOB, IIOHHMAarh BceoOumi
xapakTep GyRIaMCHTANGHBIX 3aKOHOB  (32KOH  COXPaHeHUs
MEXaHHYECKOH DSHEPrHM, 3aKOH COXPAaHEHHS HMIIYJIbCA, 3aKOH
BCEMHMPHOTO TATOTEHHS, TEPBHIM 3aKOH TEPMOAMHAMMKY, 3aKOH
COXpaHEHUs 3NEKTPHUECKOTO 3apsjia, 3aKOH COXPAHCHHUS YHCPTHH)
M OrPAaHWYEHHOCTH  HCHOJIB30BAHHA  YacTHBIX  3aKOHOB;
AHATH3MPOBATh (PU3HUECKHE IIPOTIECCHL, HCHONB3YS OCHOBHBIC
HONOMKEHMS, 3aKOHB M 3aKOHOMEPHOCTH: OTHOCHTENBHOCTH
MEXaHUIECKOrO JIBHDKEHUS, hopmymnst KHHEMaTHKH




PaBHOYCKOPEHHOTO JIBHXKCHMS, NpeoOpazosammsa lanmunes pams
CKOPOCTH H IepeMeIieHUs, TpH 3akoHa HpIOTOHZ, HPHHUIMII
OTHOCHTENIFHOCTH 1 'anues, 3aK0H BCEMMPHOTO TATOTEHNA, 3aKOHbL
COXPaHCHHS HMIYNbCa ¥ MEXaHHIECKOH DHEPTHH, CBs3b padoThl
CHITBI C ¥3MEHEHHEM MEXaHUYCeCKOH 3HEePI UM, YCIOBHs PaBHOBECH S
TBEPHOIO TeENa; CBA3h NABNECHHS HICANbHOrO rasa Co CpelHei
KMHETHYECKON JHEpruedl TeIioBOro IBIDKEHHS H KOHIEHTPanuel
€ro MOJIEKYN, CBSI3b TEMIEpaTyphl BeHIECTBA €O cpenHei
KHHETHYECKOH SHEpruc ero 4acTHi, CBi3b JIABNEHUS HACAIBHOTO
rasa ¢ KOHIIEHTpaieil MoKyl ¥ ero TeMueparypoi, ypaBHEeHuE
Menneneesa-Knanelipona, HepBhlil 3aK0H TePMOJIHAMUKY, 3aKOH
COXpaHEHMs 3HEPTHM B TEILIOBBIX Hpoleccax; 3aKOH COXpaHEeHId
JNEKTPHYECKOTO  3apsima, 3akoH KyfloHa, IOTCHIHANBHOCTD
JNEKTPOCTATHUSCKOTO HOJIA, ijslzasisting CYHEprIO3UIHH
INEKTPHUECKUX Tlonel, 3akona Kynona; 3akods OMa Ul ydacTka
Heny M JUIL 3aMKHYTOH 3ICKTpUYecKol nemw, 3akoH JDxoyns-
Jienna, 3aKOH 3NEKTPOMATHHTHOH MHmyknwd, npasmio Jlenna,
HOCTYNATHl CHENMAIHHON TEOPHH OTHOCHTENHHOCTH JHHIUTEHHA,
ypaBucHue OfHmTedna mus dorodddexra, mepBel U BTOpoOi
nocTynats! bopa, npuHIMID HeonpeaeleHHocTH |efizenOepra,
3aKOH COXPaHEHHS 3apgfia, MACCOBOTO YHC/IA U DHEPIHUU B sIEPHBIX
peaxknux, 3aKOH pafiHOaKTHBHOIO pacraja;

IHPy7 -  cdopMHpOBaHHOCTL  YMEHHH  HCCAEAOBATE W
AHANM3HUPOBATH pazHooOpasHble QU3HYeCKHe SBICHUA ¥ CBOHCTBA
O0BEKTOB, IPOBOJUTE CAMOCTOATENBHBIE HCCHENOBAHMS B
pEeATBHBIX M Nab0opaTOpHBIX YCIIOBHAX, WHTATH ¥ AHAIH3UPOBATH
XapaKTepHCTHKY NPpHOOPOB ¥ YCTPOHCTR, 00BACHATE IPHHIAIA UX
padoThy;
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[1Py8 — chopMUPOBaHHOCTD NPEACTABICHUH 0 METO/MAX HONYICHIA
HAY4YHBIX ACTPOHOMHYECKMX 3HaHub; BHANCHHE yYMEHMHSIMH
CaMOCTOSTENIEHO (DOPMYJIHMPOBATE Lielb WCCHeoBaHus (IPOCKTa),
BHIABHMTaTh, THICTE3R HAa OCHOBE 3HAHHH OCHOBOHONAIAIOU(UX
du3nuecKux 3aKOHOMEPHOCTEH ¥ 3aKOHOB, MpPOBEPSTh HUX
BKCHepHMeHTaJILHLIMH Cpe/ICTRAMY; IUIAHUPOBATh M MPOBOAMTE
(u3myecKHe OKCHEPHMMEHTHI, ONWCHIBATL M AHAJIH3HPOBaTlb
HDOJYYEHHYIO IIPH BBUIOJIHEHUH DJKCHEpHMEHTa HHQOPMAanHUIo,
OIpPENEIATH JOCTOBEPHOCTE ONYICHHOTO PE3YIILTATE;

[1Py9 — chopMurpOBaHHOCTE YMEHHSA PEINATh pacyeTHEIC 33Ja9y C
ABHO 3aJ@HHOH M HEABHO 3amaHHOH (U3MYCCKOH MOAEnbIo: HA
OCHOBRHMH aHanu3a YCHOBHS BHIOHpaTs (UIHYECKHE MOJCIH,
OTBEHUAIOIHE TPeOOBAHHAM 3a1a9H, IPHMEHITE QOPMYJIBL, 3aKOHB,
3aKOHOMEPHOCTH M TOCTYJAaThl (PU3HMYECKHX TEOPHH HpH
HCIIONIB30BAHKUY  MATeMAaTHYECKMX METCAOB pelleHds  3ajuady,
HPOBOJAXTL Pacuersl Ha OCHOBAHUW HMEIOUIMXCH  JaHHBIX,
AHAM3HPOBATH Pe3yJILTAThl i KOPPEKTUPOBATH METOABI PENICHHS ¢
YH€TOM NONYYCHHBIX Pe3yJbTaToB; PelllaTh KayecTBCHHBIC 3a/lauH,
TpeOyIonine MPUMEHEHHS 3HaHuil U3 Pa3sHBIX PA3[elioB MKOIBHOIO
Kypca QH3EKH, a TAKOKe HHTCTPANH 3HAHUA B3 JPYTHX NPeIMETOR
€CTECTBCHHOHAYYHOTO IUKJIA: BRICTPAMBATL JOIHYECKYI0 LEITOUKY
PacCYXJECHHH ¢ ONIOPOH Ha U3YUECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH X
(bu3MYECKUE ABNCHMS,

ITPy10 — chopMupoBaHHOCTL YMEHHH aHAJIHM3UPOBATE U OLIEHUBATH
fHocneJcTBH  OBITOBON M HPOW3BOIACTBCHHOH  JICYTENBHOCTH
4eJIoBeKa, CBI3AHHOM ¢ (u3MYeCKMMH IIpoLEccamMM, C IO3MIUH
IKONOTHYecKoll 0e30macBoCcTH; NPENCTaBlIeHN O palOBanbHOM
TPUPOJOHONE30BAHMY, & TakKe PpasyMHOM  MCHONB30BAHUEK
OOCTIDKSHUH HAyKd U TEXHOJIOTUH I8 JANBHEHINEr0 Da3sBUTUS
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YeI0BCYECKOro 00IecTsa;

ITPyl3 — cdopMmupoBaHHOCTH MOTHBaHEM K  Oyaymiei
npo(eCCHOHANBHON IeATe/IBHOCTH TI0 CHSUHaNbHEOCTIM (H3MKo-
TEXHUYECKOTO IPOQUISL.

OK  02. Hcnmonw3osarh
COBpEMEHHHIE CpencTsa
TIOHCKa, aHanmi3a u
UHTepHIpeTanuy
HHQOPMAIVH, "
#HOPMALIMOHHEIE
TeXHOIOUH JULst
BBIIIONHEH M 3a/1a4
npogeccHoHaIbHON
ACSTENTHEHOCTH

JIP16 — »screrudeckoe OTHOINEHHE K MUY,
BKTIOYad  9CTETHKY  OblTa, HAYYHOIO H
TEXHHWUECKOro TBOPYECTBA, CHopTa, TpyAa H
OOIMECTBEHHBIX OTHOIIICHIH,

JIP24 — ToTOBHOCT, K AKTHBHOH AEHTCIHbHOCTH
TEXHOJIOTHICCKON " COIMATBHOM
HaIpaBIeHHOCTH, CIOCOOHOCT, WHUIMHPOBATH,
IDTAHHPOBATE M CAMOCTOATENHPHO BHIIONHATH
TaKYIO ACATSILHOCTb,

JIP26 —~ rotoBHOCTE H
obpazoBanmlo M camoobpasopaHmiO  Ha

CIIOCOOHOCTE K

IPOTSKEHUHN BCEH XKH3HH,

MP8 — cnocobHocTE H
CaMOCTOATEIHHOMY IIOMCKY METOJIOB DEIHeHMS
NPaKTHYECKUX 33724, [IPHMEHEHHIO Pa3iMuHbIX

roToBHOCTH K

METOLOB HO3HAHUA,
MP16 - dopmuporarue Hay4JHOIO
MBILIICHNUS, BIAICHUE HAYIHOH TepMHEHONOTHE],
KIIFOYEBBIME MOHATHSMH 1 METOZIAMH,

MP2]1 — »Bnamers HaBBIKAaMH  IOJIyUEHHUS
uH(QOpPMAH M3 MCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOATEHLHO OCYUICCTBIATh IOUCK, aHAIH3,

THIIA

CHCTEMATU3AIKIO 7 UHTEPIIPETALHIO
urHdopManuy  pamuIMYHBIX  BHEKOB M (GOpM
npe/CcTaBIesus,

IIP65 — ymeHHMe YUMTHIBATH I'DAHHIBI NPUMCHEHMSI H3YYeHHBIX
(huzpyecKEX Mogesel: MaTepualbHas TOYKa, KHEPHHMAIbHAA
cHcTeMa OTCYeTra, HAeanbHBIN TIa3; MOJEmM CTPOCHHS Iasos,
KHIKOCTEH W TBEPHABIX TEN, TOYCUHHIH OSJEKTpHYECKHH 3apsai,
AzepHas MOJEThs aToMa, HYKIOHHAS MOJERs aTOMHOTO £pa IpH
pemeHu (PUINYESCKHEX 3a/(a4;

TIP67 - chopMUpOBAaHHOCTE YMEHUS PENIaTh PACUCTHBIC 3a484H C
ABHO 3alaHHOM (U3MYecKOM MOIENBIO, HCIONB3Ys (QU3HYECKUE
3aKOHBI ¥ NOPHHIMIEL;; HA OCHOBE aHanW3a YCIOBHA 3a1aTH
BEIOUpPATEH (GUIWIECKYIO MOAENE, BHIENSTE GU3HYECKHE BEIAINHbI
U bopMynsl, HEOOXOARMBIE M €€ PEINeHUs, IPOBOJMTE PACUETEI
¥ OHCHMBATH PCANBHOCTL NOTYYCHHOTO 3HAUYCHHSA (PHIHAUECKON
BEJIMYMHDI; PEHIATh KAYSCTBEHHEIC 32J1a4H, BRICTPayBas JIOTHYECKH
HEMPOTUBOPEUUBYIO HEHOYKY PpAacCyXACHHH ¢ OHNOpoH Ha
H3YHEHHBIEC 3aKOHEI, 32aKOHOMEPHOCTH U (PH3HYCCKUE IRICHHUS,
ITP69 - chopmupoBanHOCTE  COOCTBEHHOH  [TOMLHH IO
OTHOIIEHHIO K (u3HIecKol HEpOpMali, IToy4aeMo U3 pasHbIX
HUCTOUHHEKOB, YMEHHH HCIonp3oBaTh NUQPOBBIE TEXHOJOTHH NS
IIOUCKA, CTPYKTYPHUPOBAHUA, HHTEPIpPETAHWH M [PEACTABICHMS
yueOHOH M Hay4HO-HONYISpHOH MH(QOPMAIMK, pa3BHTHE YMCHHH
KPUTHYECKOro aHaiM3a noydaeMoi nH(opMauy;

IIPyl — c¢opMHpPOBaHHOCTh HOHMMAHHS poNHM (QU3HKE B
SKOHOMMYECKOH, TEXHOIOTHYECKOH, COIHAILHOM H JITHICCKOU
cepax JeATENBPHOCTH UENOBEKa; DPONH ¥ MecTa QH3HKH B
COBpPCMEHHOM HayyHOH KapTHHE MHpa; pOiM acTPOHOMHH B
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MP38 -
[IO3HABATCHABHYIO

CaMOCTOSTENBHO  OCYILECTBIATH
JISTTCIBHOCTE,  BBIABIATH
opobieMBl,  CTaBUTE H  (QOPMYJHpPOBATh
cobcTBeHHBIE 3aAayd B 00pa30BaTCILHOMH

ACATCIIBHOCTH B AV3HCHHEBIX CUTYalluIX

TIPaKTHYECKOH ACITEIIHHOCTH YeiOBeKa M HalbHEHINEM Hay4dHO-
TEXHHYECKOM PasBHTHH;

[TPy6 - cOpMHPOBAHHOCTD YMEHHH IPHUMEHITH
OCHOBOIIOJIAraloMye aCTPOHOMHYCCKHUE IOHSTHS, TEOPHH H 3aKOHEI
i1 aHanm3a W OOBJACHEHHMS  (U3MYECCKUX  IIPOIECCOB
NPOUCXOMASIIMX Ha 3BE3/@X, B 3BE3JHBIX CHCTEMAX, B

MEXTAIAKTHYCCKON Cpejie; JBIKEHUS HEOCCHBIX TEll, 3BONIOLHH
3Be3 ¥ Beenernoi;

IIPyll — oBnamenme pasauuesiME  crocobamu  paboTtel ¢
nHopManuel (M3MUECKOTO COJACPNAHHA C HCIOIL30BAHUEM
COBPEMEHHBIX MHGOPMAIMOHHBX TEXHOJOTHH, pasBUTUE YMEHHIt
KPHTHYIECKOTO AHAIM3a M ONCHKU JIOCTOBEPHOCTH IONydaeMoOu
“adoOpManuu

OK  03.
pea30BHIBaTh COOCTBEHHOE
npohecCHOBANBHOE "
JHYHOCTHOE pazBHTHE,
HPEANTPHHEMATENBCKYIO

JIESITECIBHOCTD B
npodeccuonanbHOi  chepe,
KCIIOJIF30BaTh  3HAHMS TO
GuHAHCOBOH TPaMOTHOCTH B
Pa3IHYHBIX
CHTYAITHAX

Ilnauuposare ¥

XKHIHCHHDBIX

JIP14  — JWIHOT'O
MOCTPOEHME YCTOHYrBOTO OyAyInero,
JIP16 — »screrdueckoe OTHOLICHHE K MHpY,
BKIIOYass  OCTeTHKY OBITa, Hay4HOro o
TEXHMYECKOTO TROPUYECTBa, COOpTa, Tpyda H
o0IIeCTBEHBLIX OTHOLICHHH,

JIP24 — rOTOBHOCTH K aKTHMBHOH JAESTCHBHOCTH
TEXHONOTHUECKOU " conHanbHoH
HalpaBIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATE,

OCO3HaH#ue BKlama B

HIIaHEAPpORATE W  CaMOCTOATCHEHO BLIHOIHATH
TAKYIO HCATCHBHOCTD,

JIP25 — wmHTEpec K pasmuyHBIM  clepam
poecCHOHaNpHOl  IEATEIBHOCTH,  YMEHUE
cCoBepIaTh OCO3HAHHBIM  BEIOOD  Oyxayuiei

mpodeccur ¥ peau3oBHIBATE COOCTBEHHBIC
KM3HECHHBIC IIAHB,

IIP61 — cdOPMUPOBAHHOCT: HPESACTABICHMA O PONH M MECTe
(pHU3AKY ¥ aCTPOHOMEY B COBPEMEHHOH HaydHOH KapTHHE MHpA, O
cucreMoodpazyiomeil poinu (QHU3MKM B Pa3BHTHH €CTECTBEHHBIX
HaYK, TEXHUKH ¥ COBPEMEBHBIX TEXHOIOTHH, O BKIIAJIE POCCUICKIX
1 3apyOeXKHBIX YYeHBIX-(QH3HKOB B Pa3BUTHE HAyKH; NOHMMAHHC
pu3uiecKoil  CymHOCTH HaOMONaeMbIX SBICHHH MHKPOMUDA,
MaKpoMKHpa ¥ MeraMupa; IOHMMAHHEC pPOJM AacTPOHOMHH B
NIPaKTUYIECKOH JeATELHOCTH YeNIOBeKa W JlanbHeimeM Hay4HoO-
TEXHHYECKOM pa3ButuH, ponu ¢usuku B QOPMHUPOBAHHH
Kpyrozopa ¥ (yHKIMOHaNBHOH TIPaMOTHOCTH YeNOBEKa Ui
pEelCHUA HPAKTUYCCKUX 3a]1a4;

[IP64 — BianeHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH H TCOPUSMHA
(3axon Bcemuproro Tsrotenuss, 1, I u Il sakonsr Helotona, 3axoH
COXPaHCHUSA  MEXAaHWYECKOHW  DHEPrMH, 3aKOH  COXPaHCHHS
UMILYJIBCA, TPUHIEIL CYIEPIIO3HIMH CHLI, TIPUHIEII
PABHOHPABHOCTH MHEPHHAIBHBIX CHCTEM OTCUETA; MOJIEKYJIAPHO-
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cnocobhocTh K
Ha

JIP26 — roroBHOCTE W
o0pa30BaHMIO M ¢caM000paz0BaHHUIO
TIPOTSDKEHYH BCSH KI3HU,

MP1 - camocrosTenpHO (GOpPMYIHPOBATh H
aKTyalIu3upoBarb npobieMy, paccMaTpHBaTh ee

BCECTOPOHHE,
MP3 ~ onpegenaTs UMW AESTEIBHOCTH,
3a/aBaTh  NEpaMeTpel M KPUTEpHM  MX

JIOCTIDKEHUA,

MP6 — pa3suBaTh XpeaTMBHOE MBIIICHHAE IPH
peleHnN KUZHSHHBIX NpoleM,

MP16 - ocyiiectBIsITh IENCHATPABICHHEIN
[IOUCK HEPEeHOCca CPEJICTB ¥ CriocoDOB ACHCTBHA
B IPOQEeCCHOHANBHYIO CPELY,

MP18 — ymers HHTETDHpPOBATH 3HAHUA U3
Pa3HBIX OPEAMETHRIX obnacrel,

MPI9Q — BriiBUTaTH HOBBIC WJEH, IPENIaraTth
OPUTFHATLHBIE TIOAX 0B M PEIIEHHS,

MP37 - HO3WTHUBHOE
CTpaTerH4ecKoe Pa3ITHYHBIX
CHTYallUsiX,  NPOABNITH
BROOOpakenye, ObITh HHUIMATHEHEIM,

MP38 — caMOCTOSTENHHO — OCYUIECTBISTH
HO3HAaBATECHBHYIO  JICSTENLHOCTH,  BRIABIATD
npobaeMbl,  CTaBUTh H  QOPMYJIHPOBATH
coObcTBReHHBIE 3aKaun B 00pazoBaTeIbHOM
NEeSATEIBHOCTH H MU3HNCHHABIX CHTYallHAX,

MP46 - BpajeTp HaBBHIKAMHM II03HABATEIBHOR
peduekcu  Kak  OCO3HAHHA  COBEPLIAEMEIX

OCYIIECTBIATE
TIOBEICHHE B
TBOPYECTBO u

KMHETHYCCKYIO TEOPHIO CTPOCHHS BEIEeCTBa, ra30BbiE 3aKOHEI,
3aKOH TEPMOIHHAMUKY, 33KOH  COXpaHEHHS
AMEKTPHUYECKOro 3apsijia, 3akoH KyiioHa, 3axoH Oma g yyactka
mernu, 3axkoH Oma Uit [ONHOA 9JIEKTPHYCCKOM UenH, 3aKOH
[oxoyns - JleEna, 3aKoH 2JIEKTPOMArHMTHON HHIYKUMH, 3aKOH
COXPaHEHHs DHEPruy, 3aKOH NPSIMONMHEHHOrO pPacipoCcTpaHeHHI
CBETA, 3aKOH OTPaKEHHs CBETa, 3aKOH MPEJOMIICHHS CBeTa; 3aKOH
COXpaHECHMSI DHEPIMH, 3aKOH COXPAaHCHHS HMIYNbCa, 3aKOH
COXpaHEHHS  OSIEKTPUYECKOTO  3apiia, 3aKOH  COXpaHCeHHS
MAaCCOBOTO YHCJa, IIOCTYIaThl bopa, 3aK0H pPaJuOaKTHBHOIO
pacnana); YBEpeHHOE MCIONHF30BaHHe 3aK0OHOB H 3aKOHOMEPHOCTEH
Ipu adanuse GU3HYEeCKVX SBACHUH ¥ MPOIEeCcCoB

[IPyl - cdopMApORaHHOCTF UOHHMAHHA pONH (QH3UKE B
9KOHOMHIECKOH, TEeXHONOTHYECKOH, COUMANbHOH M OTHYECKOH
chepax HesTENBHOCTH 4YelOBEKa, pONM M Mecra (Qu3uky B
COBPEMEHHOH HAy4yHOM KapTHHE MHpa; pOJH acTpOHOMHH B
OPAKTUYECKON JedTenhbHOCTH YENIOBEKAa W JaMbHEeHeM HaydHO-
TEXHUYSCKOM Pa3BUTHHA

nepBoiil
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JASHCTBHA M MBICIHTENBHRIX IIPOLECCOB,
Pe3yIbTaTOB B OCHOBAHHH

HX

OK 04. IdPeKTUBHO
B3aUMOIEHCTBOBATD H
paboTaTe B KOJIEKTHBE H
KOMaHze

JIP24 — roToBHOCTL X aXTHBHOM HECATCILHOCTH
TEXHOJJOTHIECKON u COIHAILHOH
HapaBleHHOCTH, CIIOCODHOCTh HHHIMHAPOBATE,
ILIZHUPOBaTh M CaMOCTOSTENBHO BBIIONHITE
TAKYIO ACITEIIbHOCTD,

JIP26 - TOTOBHOCTE M CHOCOOHOCTE K
ofpazoBannioc u  caMo00pa3zoBaHUIO
TIPOTAXKECHUM BCCH MXKU3HH,

JIP34 - oco3naHHE Hay4HOI
JCATCIIBHOCTH,  TOTOBHOCTH  OCYIUICCTBIATH
IPOEKTHYIO 41 HCCNEHOBATEIBCKYIO
IeSTENBHOCTD HHIUBH/[YAILHO H B IPYIIIE,

Ha

HECHBOCTH

MP3 -~ onpemensaTh HENU  ACATENSHOCTH,
33/aBaTh  HapaMerphl M KPHTEpHH  HX
JOCTHOKEH U,

MP5 — BHOCHUTE KOPpPEKTHBH B ACATEIHFHOCTD,
OLICHHBATh COOTBETCTBHEC Pe3yNLTATOB IIEJIIM,
OLEHMBATh PHUCKH [IOCIEACTBUN AEITENBHOCTH,
MP6 — pazpuBaTh KpEeaTHBHOE MBIIUICHME IIPH
PCLICHUY XU3HEHHBIX TTpoOIieM,

MP12 - BbIBIATE NOPUIHHHO-CIEICTBEHHBIC
CBS3E M aKTyalM3WpOBATh 3aady, BBIABHIAThH
TUIIOTE3Y €€ PEUICHHS, HaXOAHTh apryMEeHTHI
JUIS  JOKazaTeasCcTBa CBOUX  YTBEPXKICHHH,
33]JaBATh NJapaMeTphi ¥ KPHTEPHY PEIICHAS,
MP28 — BnajgeTh pasmUYHBIME  CIIOcoOaMu
o0HIeHHs ¥ B3aHMOJICHCTRHS,

I1P62 -~ chopMHpPOBAaHHOCTE YMEHHH paclio3HABATh (H3HYECKHE
aBieHus. (HPOLECCH) W OOBACHATH HMX HA OCHOBE H3YYCHHBIX
32KOHOB: PaBHOMEPHOE ¥ pPaBHOYCKOPEHHOE NpsMOIHHEHHOe
JBIOKEHEE, CBOOOJHOC TIaJICHHE Tell, JBHKECHHE IO OKPYKHOCTH,
JHepUMs, Bl3aumopeiiciue Ten, KoneOaTeapHOE JIBHKEHHE,
pPe30HaHC, BONHOBOC JBmNeHEe; [Hddy3us, OpoyHOBCKoe
IBHKEGHUE, CTPOCHME JKIJKOCTEH M TBEpABIX TeJ, H3MCHEHME
pY  HArpeBaHuM  (OXJAXICHHMHM), TEIJIOBOS
paBHOBECHE, HcrapeHue, KOHJICHCAIHS, IIaBJICHAE,
KPUCTANWIN3ALMS, KUIICHHE, BJIAXHOCTH BO3AYXa, CBI3b CpejHEH
KHHCTHYCCKOH SHEPrHHM TeIUIOBOTO JBHKCHHS MOJNEKYND ¢
abCOMIOTHON TeMIIepaTypoH, HOBHIIICHHUE JaBACHU rasa OpH ero
HArPEBaHAH B 3aKPBLITOM COCYZAE, CBI3b MCXKJAY IapaMeTpaMu
COCTOSHMS  Ta3a B H30Ipoleccax;  OJCKTpH3alMs  Tell,
B3aMMOJICHCTBHE 3apAJIOB, HarpesaHWe IPOBOJHEKA C TOKOM,
B3aUMOJICHCTBHE  MArHWTOB,  3JCKTPOMArHWTHAs  HHAYKIHL,
JNeACTBHE MAarHUTHOIO 1I0Af Ha IPOBOJHMK C TOKOM H
IOBYDKYIOWHACS 3apsii, SNCKTPOMarHHTHBIE KoyieOaHWs M BOJHEL,
IPSIMOTHHEHHOE pacIpoCTpaHeHHE CBeTa, OTpaXCHHE,
npesroMIeHHe, HHTepPepeHnns, AnQPaKUs U 0IPU3aHs CBETa,
AUcHepcHs CBera; (QOTOdASKTpHuecKui 3¢pdekr, CBeToBoE
NapjicHHAe, BOSHUKHOBEHHE JTHHEHYATOTO CIIEKTPa aTOMa BOAOPOAA,

o0peMa  Tex

eCcTeCTBEHHas H HCKYCCTBEHHAS pa/inOaKTHBHOCTE;
I1P64 — prajenue 3aKOHOMEPHOCTSMH, 3aKOHaMHM H TEOPHUAMH
(3akoH BceMupHOro Tarotenus, 1, 11 u Il sakoxrl HerotoHa, 3ak0H
COXpaHCHHMS MEXaHMUYeCKOM  DJHEPIHWH, 3aKOH COXpPaHCHHS
UMITYITbCA, T PHHITII CYUEPHO3MIHMH  CHJl,  IIPHHIUI
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MP30 — pa3BepHYTO M JNOIMYHO H3JIAraTh CBOIO
TOYKY 3peHHs C HCHOJL3OBAHHEM S3BIKOBHIX

CPEJICTB,
MP31 - 1noHEMarh B MCIONb30BaTh
IPeuMYINeCTBA KOMaHAHOH M WHIMBHIyANbHOH
paboTsl,
MP33 — npHHEMAaTe HEJIH  COBMECTHOH
OeATCHBHOCTH, OpraHu30BLIBATH u

KOOPAHHUPOBATH JIEHCTBAS N0 ee JOCTYIKCHUIO!
COCTAaBJIATH IUIaH MEHCTBHHA, paclpeacnsTh poiy
C YYyeroM MHEHHH Y4YaCTHHKOB OOCYXAATh
pe3yIbTaThl COBMECTHOR paboTHL,

MP36 - KOOpAHHHPOBATE M BHIONHSTE PaboTy
B YCHNOBHSX pEalbHOIO, BHUPTYAIBHOTO U
KOMOMHAPOBAHHOTO B3aNMOACHCTBRIS,

MP55 ~ ppuauMaTh MOTHBBL U apTyMEHTHI
IPYIUX JoAeH [Opu  aHamM3e  pe3yJIhbTaroB
JIeATCILHOCTH,

MP56 — npuzHaBaTh CBOE MPaBO K HPaBO JAPYIHX
monel Ha omnobKy,

MP57 - pazsuBath CHOCOOHOCTH HOHUMATH MH]
C HO3UIHY JIPYTOrO J9eNoBeKa

PaBHOLPABHOCTH HHEPIHAJABHBIX CHCTEM OTCYCTa; MOJEKYJISPHO-
KHHETAYCCKYIO TCOPHIO CTPOEHMS BEINECTBA, I'a30BHIE 3aKOHEI,
TEpBBI  3aKOH  TEPMOAMHAMHMKH;  33KOH  COXPAHCHUSA
EKTPUUIECKOro 3apsija, 3axod Kymona, 3akos Oma i y4acTka
neny, 3akoH Oma Ui TONHOH DHSKTPUYECKOM UEHY, 3aKOH
Joxoyns - JleHna, 3aKOH 3IMCKTPOMArHUTHOW RHIYKUMU, 3aK0H
COXPAHCHHS 3HEPTUM, 33KOH NPSMOJHHEHHOTO pacnpoCTpaHeHus
CBETa, 3aKOH OTPAKEHHUA CBET2, 32aKOH IPEIOMICHHS CBETA; 3aKOH
COXPAHCHHMS OHEPIUM, 3aKOH COXPaHEHWd UMIYJILCa, 3aKOH
COXpAaHEHMS  3JNEKTPUUECKOTO  3apsiy@, 3a8KOH  COXPAHCHHA
MacCcOBOI0 WUHMCHA, HOCTYJIATHl bopa, 3aKoH paaroakTHBHOIO
pacraza); yRepeHHOe HCIIOI530BAHHC 3aKOHOB H 3aKOHOMEPHOCTEH
Ipy ananu3e GU3NYCCKHUX IRICHHI ¥ IIPOHECcCOs;
IIP66 — BHajeHMC OCHOBHHIMH METOJAMH HAYUYHOTO IIO3HAHM,
HCIONE3YEMBIME B (MH3MKe: YPOBOINMUTE IPSMble M KOCBEHHBIC
A3MepeHnst QU3NYCCKIX BEMYME, BHIONpas OnTHMANbHEIH c1ocod
METOJBl  OLCHKH
UCCIICIOBAHAC

HU3MEpPEHHS U WCHOJB3yS  M3BECTHEIC
NOrpenHocTeR U3MEPEHUH, TIPOBOAUTE
3aBHCHMOCTEH (QH3UYCCKUX BEMYMH C HCIOIL30BAHHEM HPAMBIX
H3Mepenuit, OOBACHATL NONYYCHHBIE pE3YJBTaThl, HCHONB3YA
(dbu3pyeckye TCOPHH, 3aKOHBl M IOHATHA, M JENaTh BHIBOILIL
cobynopate TpaBMNa 0Ge30IaCHOTO TPyAa MpH  IPOBEACHUH
uccileioBaHrd B paMKax y4yeOHOro DSKCHepHMEHTa M y4yeOHO-
HCCIIE/IOBATENBCKON ACATENBHOCTH ¢ MCIONB30BaHHeM HH(POBRIX
U3MEPUTENBHBIX YCTpPOHCTB U JabopartopHOro 00OpYHOBaHHIS;
cOpPMHEPOBAHHOCTL  NPEACTABICHHHA O METojax IIOJydYeHHs
HAYYHBIX aCTPOHOMUYECCKUX 3HAHMMT;

ITIP610 — omnajeHue yMeHHSIMH paboTare B Ipyune ¢
BBINIOJIHEHMEM  Pa3INYHBIX COLHANBHBIY poJied, IUIAHHPOBATE
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paloTy TpYyUmBl, PAaMOHAJIGHO PACIPEHCIiTs ACATCIBHOCTh B
HEeCTaHMaPTHEIX CUTYAIX, alSKBAaTHO OLECHUBATH BKIAJ KaX10ro
U3 YUAaCTHHKOB TPYIIBL B PCIICHUE paccMaTpiBaeMoil mpodiieMsl;
I1Py9 — chopMEPOBAHHOCTh YMEHUS PEINATH PaCUYETHRIE 3a[auM C
SIBHO 33/IaHHOHM W HESBHO 3afaHBOH ¢H3ndecKoll MOJAECIbIO: Ha
OCHOBaHMH aHANK3a YCIOBHS BHIOMpaTh (QU3NYECKHE MOJEIH,
OTBEYAIOH[WE TPEOOBAHMSM 3aauH, IPHMEHATE (GOPMYIIbI, 3aKOHEL,
3aKOHOMEPHOCTH H T[OCTYNATHl (H3UYECKUX TeopHi IpH
UCIONL30BAHHE MAaTeMaTHYeCKUX METOJIOB PpellcHMs  3aiad,
IPOBOJIATH, pacyeTs! Ha OCHOBAHWM MMEIOMHMXCS JaHHBIX,
AHAM3MPOBATE PE3YNLTATHI U KOPPEKTHPOBATh METOBI PEIICHHS C
YUETOM IIOJIYYCHHBIX Pe3YNIBTaTOB; PellaTh KA4CCTBEHHEIE 3a/1a4H,
TpeOyiomye IpUMEHEH 35aHul U3 PasHbIX pa3s[enoB IKOJBHOTO
Kypca HU3MKY, a TAKKE WHTErpallky 3HaHUH U3 APYTHX IPEAMETOB
€CTCCTBCHHOHAYHHOTO IFKJIA: BBICTPAUBATh JOTMUECKYIO HENOUKY
PacCy’KACHUH ¢ ONOPOH HAa H3YUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U
hH3EICCKUE ABNCHNS,

IIPyl2 - opjanmeHue OpraHU3alMOHHBIMH K IMO3HABATEILHBIMH
YMEHYSIMH  CaMOCTOATENIBHOrO IpHOOPETEHHS HOBBIX 3HAHUH B
IPOLECCE BRIHONHCHHUS IIPOSKTHBIX H y4eOHO-HCCIEN0BATENBCKHX
paboT, ymeHHIMH padoTarh B TPyIIIE ¢ BBHIIOTHEHHEM Pa3iyHbIX
COIMAIBHBIX poneil, raHupoBars paboTy IPYINsL, PalEOHANLHO
paclpenensTh JACATENBHOCTE B HECTAHJAPTHBEIX  CHTYalusx,
aJileKBaTHO OUCHMBATE BKIIAJ KAKIOIO M3 YYaCTHHKOB FPYIINEI B
pelnerye paccMarpusaemoil mpodieMsr;

OcyImecTBAATh
MTACBEMEHHYIO

KOMMYHUKAITHK)

rOCYAapCTBEHHOM

JIP§ —~  chopMHPOBAHHOCTE  POCCHUHCKOM
TPaKJ@HCKOH  HAEHTHYHOCTH, UATPHOTH3MA,
YBaXKEHHST K  CBOEMY  HapojJy, 4yBcTBa

OTBETCTBCHHOCTH HEPEHA P OZ{HHOﬁ, ropaoCTn 3a

P63 - BJIAJCHHE OCHOBOMONATAIONIUME  (H3HICCKUMHA
NOHATHAME ¥ BENHYMHAMM, XapaKTepH3YIOIuMH (u3ndecKue
npouecchl  (CBIZAaHHBIMM € MCEXaHWYECKMM  JIBHJKECHHEM,
B3aMMO/ICHCTBHEM TeJ, MeXaHUIeCKUMH KoncOaHuIAMM ¥ BOJTHAMY;
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Poccuiickolt ®enepaumm ¢
YUETOM
COLUHANBHOTO H KYJIbTYPHOI'O
KOHTEKCTA

ocoberuoOCTEH

CBO¥ S3BIK K
HACTOALIEE

CBOHM Kpail,
KyabTypy,
MHOTOHAIIMOHAIBHOY0 Hapoa Poccny,

JIP33 -

ceow  Ponuny,
IPOLLIcE u

COBCPUICHCTBOBAHHE S3LIKOBOM U

YUTATENBCKOM — KYIBTYPHI  Kak  CpPEJCTBa
B3aMMOAEHCTBHA MCKAY JNIOJBMH H ITO3LAHHS
MUpa,

MP28 -~ sBrameTs pazIMYHBIMH CHOCOOAMH

obureHyd B R3auMoaeHCTBHS,
MP30 — pa3zBepHyTO K JOTHYHO H3Jaratb CBOIO
TOUKY 3PEHHS C MCIOJB30BAHHEM S3BIKOBBIX

CPCACTB

ATOMHO-MOJNIEKYIBIPHBIM
nponeccamMu;

CTPOCHHUEM TECNNOBBIMH
ICKTPHUICCKHM " IMOJISIMH,
BIACKTPHYCCKHM TOKOM, MNICKTPOMarHUTHBIMHA KonebapyaMu |
BONIHaMH, ONTHUYCCKHMH JABJICHUWAMH, KBAHTOBBEIMH ABJICHHAMMN,
cTpocHueM  artoMa W aTOMHOIO  Axpa, pa,D;HO&I{TI/IBHOCTBK));
BHAJEHHC OCHOBOIIONATaOIIHMY ACTPOHOMUMCCKAMHA HOHATHIMU,
O3BOJIAIOMMUME XapaKTSPHU30BaATh NPOLECChI, NPOXHCXOAAIINe HA

BCIICCTBA,
MarHEMTHBIM

3BE3NAX, B 3BE3JIHBIX CHCTEMAX, B MEXKTalaKTHUECKOH Cpexe;
JBIKCHUE HeOESCHBIX TE, IBOMIONMIO 3Be3/1 ¥ BceneHHOMH;

[TP67 — chopMUPOBAaHHOCTE YMCHHS PEHIATH PAcUEeTHBIE 3349 C
ABHO 3aJIaHHON (HU3M9ECKOH MOJENbIO, HCIONb3ys (H3UYECKue
3aKOHB! W HOPHHIMIGL, HA OCHOBE aHan@3a YCIOBHS 3ajadd
BRIOHPATE QU3AYECKYIO MOJCHB, BRIACIATS QHU3NUCCKUE BETHIHHEI
¥ GopMynbl, HeOOXOMMUMEIE [UIS €¢ PelIeHNMs, IPOBOJAUTE PacdCThI
W OICHHBATh PEANBHOCTH IIOJIYYEHHOTO 3HAYCHUS (QH3IMUYCCKOMR
BENHUAHB], PEINATh KAYCCTBCHHEIE 3a/1a9H, BRICTPARBas JIOIMUCCKA
HEIPOTHBOPCUUBYIO IENOYKY pPAacCyXIeHHH ¢ omopoii Ha
H3YYCHHEIE 3aKOHBL, 3aKOHOMEPHOCTH H DH3WUECKUE SBIICHUS;
IIP610 — oBmazesMe ymeHusiMH padotarb B rpynne C
BRITIOTHCHAEM PA3IMYHBIX CONMWATIBHBIX pOJIeH, IIaHHPOBATH
paboTy IpyOibl, PAIfHMOHANBHO paclpelenstb ACSTENbHOCTh B
HECTAHJIAPTHHIX CUTYAIMIX, a/[eKBATHO OIICHUBATH BKJIAJA KAXIOTO
W3 YYACTHUAKOB TPYIIIEI B PeHICHHE paccMaTpiBacMoi IpoOIeMsT;
[1Py4 — chopMupOBaHHOCTE yMEHUS OOBSCHATH OCOOEHHOCTH
uporekanus (QHIMUECKUX SBICHUH: MEXaHHUECKOE JIBEDKCHME,
TCIUIOROE JIBUXKCHHME YaCTHI BEINEecTBa, TCIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe jiBEHOKCHEE, muddy3us, wuCHapeHHe, KUAIEHHE U
KOHJEHCAIMS, TUIABICHHE M KPHCTALTH3AUHS, HalpaBIcHHOCTD
AIEKTPU3AMH IKBHIIOTCHHHAANBEHOCTH

TCIICHICPCHAYH, <,
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HOBEPXHOCTH  3apsHKEHHOI'0  IIPOBOIHMKA, SIEKTPOMArHHTHO |
HHIYKIME,  CaMOMHAYKIMH,  3aBHCHMOCTH  COIPOTHBICHHUS
JIOIYIPOBOAHMKOB "p-" ¥ "n-THIIOB" OT TeMIIEpaTypsl, Pe30HaHca,
HHTep(epeHnuy  BONH, [wMdpakuyd, JUCICPCHH, IIOJHOIO
BHYTPEHHEro oTpaxeHus, (oTospdext, QusHUecKue NPHHIMITLI
CIICKTPILHOTO aHanmu3a u paborel nasepa, "anbda-" u "Gera-"
pacrajbl saep, raMMa-u3IydeHye suep;

OK 07. ConeficTRBOBaTH
COXPAHCHHIO OKpYXKarolleH
CpeiBl, pecypCcoCcOepeKeHHUIO,
OpYMEHSTh  3HAaHHA 00
H3MEHCHIH KJIHMAaTa,
TIPHHIMIBL GepexIHMBOro
MPOM3BOJACTBA, S(PheKTUBHO
JIeHCTBOBATD B

Ype3BBIMadHpIX CHTYalUIX

JIP8 = copMupPOBaHHOCTE  pOCCHIfCKOH
IPAKAGHCKOH  HIACHTHYHOCTH, IATPHOTU3MS,
VBOXEHHs K  CBOGMY  HApojdy, 4yBCTBa

OTBETCTBEHHOCTH Iiepesl Ponusoi, roprocty 3a
cBofi kpail, cBo Pomuny, CBOH A3BIK U
KyHBTYDY, IIPOIILTOE H HacTosiiee
MHOTOHAIMOHANBHOr0 Hapoaa Poccuy,

JIP16 — oacTeTHuYecKO€ OTHOLICHHE K MUPY,
BKIFOUAss  OCTETHKY  OBITa, HAYYHOTO M
TEXHUYCCKOTO TBOpYECTBa, CHOpTa, TpyZAa M
obNICCTREHHBIX OTHOINSHUH,
JP30 - YMCHHE
HeOJIaronpuATHRIE HKOIOTHIECKHE MOCIE/ICTBHANL
NpEAIPUHUMAEMBIX JISHCTBH, IpenoTBpaliaTh
7X,

IIPOTHO3HPOBATH

MP3 -~ ompenensre IeNdE  JACATENBHOCTH,
34/[@BaTh  DapaMeTphl H  KPHTEpUHM  HX
JIOCTHIKEHHS,

MP6 — pa3euBaTth KpeaTHsHOE MBUIIEHHE TPH
PEIueHMH XXU3HEHHBIX IpobiieM,

MP13 — amayu3uMpoBRaTh HONYYCHHBIE B XOJE
pelIeHHA 3a4add  pPe3YABTAarThl, KPHTUYECKH

ITP61 — cdopMupoBaBHOCT: NpenCTaBIEHUHE O POIMU M Mecre
dusHKK ¥ aCTpOHOMEH B COBPEMEHHOM HaywHOH KapTHHE MIpA, O
cucTemMoo0pasyoniel pomu (U3MKA B PAa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH ¥ COBPEMEHHBIX TEXHOJIOTHH, 0 BKIIaRe pOCCHHCKHX
¥ 3apy0eKHBIX YUYCHBIX-QU3AKOB B pasBUTHE HayKH; IIOHHMaHHE
(Gu3MyecKol CYUMIHOCTH HaOMONaeMbIX SABICHHH MEHKpOMMPA,
MaKpOMHMpa ¥ METaMupa; HOHHMAHME POJIM acCTPOHOMHH B
OPaKTHYECKOH [EeATeTPHOCTH YeNOBeKa M JILHEHIIEM HAYYHO-
TEXHUYECKOM pasBUTHH, pons OQu3UKH B (OPMEUPOBAHMHU
Kpyrosopa ¥ (QYyHKIMOHATGHON TPaMOTHOCTH YENOBEKA IS
PeIICHHUS NPAKTHICCKUX 3a1ad;

ITP64 — BnaneHne 3aKOHOMEPHOCTSMM, 3aKOHAMH M TEODHAMH
(3axoH BcemupHoro Tsrotenus, 1, I u IT 3akons1 HerotoHa, 3akon
COXPpaHEHWs  MEXaHWYECKOH  DHEepPruM, 3aKOH  COXPaHCHMs
HMITYJIBCA, IPHHUMIL CYTIEPIO3NIIHA CcHII, TIPHHITATT
PaBHOIIPABHOCTH HMHEPUHUATBHEIX CHUCTEM OTCUETa; MOJIEKYILIPHO-
KHHETHYSCKYIO TEOpPUI0 CTPOCHHS BEIECTBA, FA30BBIE 3dKOHEL,
TIePBEIH 3aKCH  TEPMOJIMHAMHKH;  3aKOH COXpaHeHus
FIEKTPUYECKOTo 3apsina, 3akcH KynoHa, 3akon OMa mms y4acTka
Henmu, 3akoH Oma JUiS TIONHOH JNEKTPHYECKOM IETH, 3aKOH
Joxoynst - Jlemua, 3aKOH DICKTPOMArHUTHONM HHAYKLIHHM, 3aKOH
COXPaHEHHUS 3HEPIdH, 3aKOH IPAMONMHEHHOTO pacHpOCTPaHCHHS
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OLIEHHBATh HX JIOCTOBEPHOCTb, MPOTHO3ZMPOBATH
H3MCHCHHME B HOBBIX YCJIOBHIX,

MP17 — yMeTp [EpeHOCHTh 3HAHUS B
IO3HABATE/ILHYIO M IIPAKTHUECKYIO 00Nact
KUIHEEITETHHOCTH,

MP18 — yMerb WHTEIpUpPOBATH 3HAHUS U3
PasHbIX IpEAMETHRIX obacTeit,

MP38 —  caMoOCTOSTEeNBHO — OCYDIECTBIITH
MO3HABATENRHYIO  JESTCNBHOCTb,  BBIABIATH
pobieMEl, (opMyIHPOBATE
cOOCTBEHHEIE obpazoBaTenpHON

CTaBHTL |
3ajjaY B
JIESTENILHOCTH ¥ JKU3HEHHBIX CUTYAIHAX

CBETA, 3aKOH QTPaXECHHA CBETA, 3dKOH NPCIOMIICHHSA CBET1A; 3aKOH

COXpPAHEHNS SHECPrUH, 3aKOH COXDAaHCHHs HMIYIbCd, 3aKoH
COXpaHEHHMS  2JJEeKTPUYeCKOTO  3apsid, 33KOH  COXPaHeHUs
MAaccOBOFYO YHCNa, IIOCTYJatel bopa, 3aKoH paaHoOaKTHBHOIO
pacnaza); YBEPCHHOE HCIONIL30RAHUE 3aKOHOB M 3aKOHOMEPHOCTEN
HPH aHAIM3Ee (PH3UYCCKUX SBICHUH U IIPOIECCOR;

[1P65 — ymenme y4YuTBIBaTL TPAHHIEI TPHMEBEHHSA H3yYEHHBIX
duzMgeckux Mojeieli: MarepualipHag TOYKa, uHeplHanbHasg
cucTeMa OTCYera, HHCaNbHBIH Ia3; MOJENHM CTPOSHHA IasoB,
JKHIAKOCTEH M TBEPHABIX Tel, TOYCYHBIH JIIEKTPHYECKHHA 3apsf,
sjepHas MOZENh aroMa, HYKJIOHHas MOJENh aTOMHOTO sSApa IIpd
peennn GU3HUECKUX 3a7ad;

TIP68 — cdopMupoBaHHOCT, YMCHHS YIPUMEHATH IIOIMyYEHHBIE
3HAHUA AIA  OOBACHEHUs YCJOBHH HpOTekaHus (QU3HdecKux
SBIEHUH B TIPUPOLE M IS NPUHATHS NPaKTHYCCKUX pEIIeHUH B
TIOBCE/IHEBHON KH3BM I oOecieueHns 0e30IIacHOCTH  IIpH
obpamenur ¢ OBTOBEIME  IIprbopaMy M TEXHHYECKMMH
yCTpoHCTBAMH, COXpaHEHWs 3H0POBhS H CcOOMOAEHUA HOPM
DKONOTHIECKOTO TIOBEJECHHUS B OKPYXKaIOUIeH cpese; NMOHUMaHMe
HeoOX0MMMOCTH TIPHMEHEHNS JOCTHKEHUH QU3UKH B TEXHOJOIUH
JULSL pallOHATILHOrO IPHPOLOIONIL30BAHNS;

TIPy2 — cgopMHpOBAaHHOCTE CHCTEMBI 3HAHHH O QH3MYECKHX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, JEHCTBYIOIMK Ha YPOBHSX
MEKPOMEPa, MAaKPOMMPa M MEraMupa, NpeAcTasIcH il o BeeodiieM
xapaKkrepe (QUIMYECKHX 3aKOHOB; IPEICTaBICHHM O CTPYKIype
IIOCTPOCHMS (U3MYCCKOM TEOPHH, YTO IIO3BONUT OCO3HATH POJIb
(GyHIaMEHTATIEHBIX 3aKOHOB Y HNPUHIMIIOB B COBPEMEHHEIX
TIPEJICTARIICHUSAX O TIPUPOJE, MOHATH TPaHMILl HPHMEHHMOCTU

T@Opl’dﬁ, BO3MOXHOCTH HX NPHMEHCHASA JIIA OITHCAHII
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CCTECTBCHNOHAYUHEIX SABNCHUK i IPOIECCOB;

[IPy10 — copMEPOBaHHOCTS YMCHHH aHANH3UPOBATH U CLICHUBATH
IOCHENCTBHSL  OBITOROM M NPOM3BOJACTBEHHOM JIeSTENBHOCTH
YeJIOBEKA, CRIAZAHHOH ¢ QU3MYECKUMM IpOoUeccaMu, ¢ HOZHIUH
9KOJIOTHYeCcKOH (e30DacHOCTH; IIPeACTaBIeHRE 0 pPALHOHANBHOM
OPHPOACIONB30BaHUM, & Takke PasyMHOM HCHOJb3OBAHUHM
JOCTYDKCHWH HAyK¥ U TEXHONOTHH Jys MaNbHEHIIEro pasBUTHA
YeNOBEYECKOro 0OIIECTRa;

MK 1.1.  OcymecTBaiTh
HOATOTOBKY %}
00C Ty )KHBaHE pabouero
Mecra Juis paborel  Ha
METAIOPEKYIIMX  CTAHKAX
PasIMYHOIC BHJ@ W THIA
(CBepIHIBHBIX,  TOKAPHBIX,
thpe3epHEIX,
KOITUPOBAIBHEIX,
HITOHOYHBIX 7}
HETQOBAILHEIX ).

JIP23 - TOTOBHOCTE K TpYaY,
IICHHOCTH MacTepeTBa, TPyAomodne,
JIP24 — roToBHOCTDL K AXTHBHON AEATEIBRHOCTH
TEXHONOMHYECKOR 1 COLUANIBHON
HAIIPABJICHHOCTH, CIOCOOHOCTh HHHIEHPOBATH,
IUTGHUPOBATE M CAMOCTOSTEILHO BBIIOJHATH
TaKyIo JeSTeIbHOCTD,

0CO3HaHuC

JIP25 - wuHTepec K pasauuHBIM cdepaM
HpodecCHOHANBHON!  JCATENBHOCTH, YMCHHE
cOoBepHIaTL OCO3HaHHBIH BBIOOp Oyayimei

npodeccH M peanM30BHIBATL  COOCTBEHHBIC
YKM3HEHHEIE TIIAHBL,

JIP34 — oco3zHaHHe UEHHOCTH  HAy4YHOH
JIeATENBHOCTH,  TOTOBHOCTD  OCYHIECTBIATH
TIPOECKTHYIO H HCCIIEIOBATENBCKYIO
JIeATeNBHOCTD HHIUBHAYANBHO U B PYTIIE,

MP3 -~ ompeaenarb HOEIM  ACSTENLHOCTH,
3ajiaBaTh  [apaMerpsl B KpUTEpHM  HX
JIOCTHKEHHS,

MP8 — cmocoOHOCTE M TOTOBHOCTH K

CaMOCTOATCIILHOMY NOMCKY MCTONOB PRCIICHMA

IIP63 -~ BrmajeHue  OCHOBOMOJNATAIOMUMH  (H3HIECKUMHU
UOHATHSMH M BCIMYMHAMHE, XAapaKTCPUIYIOMHMH (QH3HUECKUC
nponeccsl  (CBA3AHHBIMH € MEXAHWYECKHM  JIBIDKCHHEM,
B3anMOJCHCTBHAEM TEJl, MEXaHMHIECKHMH KOJICOaHMIME B BOTHAME,
aTOMHO-MOJICKYJIAPHBIM ~ CTPOCHHMEM  BEINECTBA,  TEILIOBBIMH
DpOUECCaMH;  DACKTPUYCCKMM M MarHHTHBIM  TIOJISIMH,
BNEKTPHYECKHM TOKOM, OJJIEKTPOMATHATHBIMM KONEOaHUAMH H
BOJHAMHE, ONTHYCCKHMH SBJICHHAMH, KBAaUTOBLIMH SBJICHMIMH,
CTPOCHHEM aroMa M aTOMHOTO f7pa, PpajHOaKTHBHOCTLIO);
BJIAJICHHAC OCHOBOIOJIATAIOMIMMH aCTPOHOMHYCCKHME ITOHSTHIMH,
HO3BOJIMIONMMHY XapaKTepH30BaTh IPOLECCH, MPOMCXOIIINE HA
3BE3/1aX, B 3BE3AHLIX CHCTEMAaX, B MEXIIAKTHYCCKOH Ccpene;
JBIDKEHNE HeOCCHBIX TEIl, IBOIOIMIO 3B€3/( ¥ BeelleHHOM;

ITP66 — BrasieHHME OCHOBHBIMH METOJ[AMH HAYYHOTO HO3HAHMA,
HACNOJB3YEMBIMH B (DH3HMKE: NPOBOAUTH IPAMBIE M KOCBEHHBIE
H3MepeHHs (M3UYECKUX BENWYHH, BEIOMpas ONTAMANBHEIN criocod
UCIIONB3Yst  M3BECTHBIE  METOJBI  OLCHKY
WIMEPCHUH, HCCICIIOBAHKE

A3MEPEHUS U
IOFpeInHOCTe R IPOBOJIKTH
3aBUCHMOCTEH (H3MYECKMX BENUYMH C MCHOJB30BAHHEM HPAMBIX
u3MepeHuil, OOBACHATH IIONYUYEHHBIE pPE3yALTATHl, UCIIONb3Ys

Q)quecm/le TCOPpYH, 3aKOHBI W IOHATUN, H [ACHaTh BbIBOABL,
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HPAKTHYECKHX 3aNay, NPYMCHCHHIO Pas3)MYHBIX
METOJOB TO3HAHHUA,

MP16 ~
IOMCK IePeH0ca CPeICTB B CnocoboR NeiicTRIS
B NpO)eCCHOHATIEHYIO CPeAy,

MP36 — KOOpAMHUPORATE W BHIIONHATE paboTy
B YCIOBMSX DEaJBHOTO, BHPTYAJILHOTO |
KOMOHHHAPOBAHHOIO B3aUMOIEHCTBHY,

OCYINECTBIATE HeHeHallpaBHCHHBIﬁ

MP37 - OCYIHECTBISATE IO3ATHUBHOE
CTpaTeruyecKoe IIOBEIICHHE B  Pa3fIMYHbIX
CHTYIUSX, IIPOSBIATH  TBOPYECTBO u

BOOOpaXeHEe, OBITH HHMIIHATHBHEIM,
MP39 — caMocTOATeIIFHO COCTABNSTL IIIAH
pelicHus UpobREeMBI ¢ YICTOM MMEIOUIMXCS

cobmozaTk npaBuna  0e30IaCHOrO  TPyAa UpPH  IIPOBEICHMHU
HccaeNIoBaHUE B paMkax Y4eOHOTO DKCuepuMeHTa H yuebHO-
HCCICAOBATEILCKON AESTENLHOCTH ¢ MCIIONh30BaHUuEM IUGPOBHIX
H3MEPUTENRHBIX YCTPOHCTB ®  gabopaTopHore o00OpyAOBaHHS;
cOpMHPOBaHHOCTE IIPEACTABICHMH O MeToZax [OMydYEeHUs
HayuHBIX aCTPOHOMIYECKUX 3HaHUM;

pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U

IpenOYTeHUN
K 3.2. Ocymectsusats | JIP23 — roroBHocTs K Tpyny, ocosHaume | [TP63 —  Buajenwe  OCHOBOIONATAIOIHMME  (DHIMYECKHMU
OJICOTOBKY K | IIEHHOCTH MacTepcIBa, TpyLoIodue, HOHATHAMU ¥ BEIMYHHAMH, XapakTePH3YIOIUMH (U3HYecKue
HCIIONB30BAHIIO JIP24 — rOTOBHOCTE K aKTWBHOW ACATCIBHOCTH | BPOHECCHl  (CBS3AHHRIMH ¢ MCEXAHHWYECKMM  JIBHKCHHEM,
HHCTPYMEHTa M  OCHACTKH | TEXHOJOTHUYCCKOM 24 COLHAIBHOH | B3aHMOJECHCTBUEM Tell, MEXaHHUCCKUMY KOJNCOaHMSIMY U BOJHAMU;
JUTA paboTel Ha | HalPaBJICHHOCTH, CHOCOOHOCTH WHHIMHPORATH, | ATOMHO-MONEKYISPHEIM — CTPOCHHEM  BEHICCTBA,  TCIJIOBLIMH
META/UIOPEXYIMX  CTaHKaX | IIAHUPOBATE M CaMOCTOATENBHO BBIIOJIHATE | IPOLECCAMH;  3JEKTPHYCCKMM W MATHHTHBIM  ITONAMH,
Pa3fM4HOrO BHAAZ ¥ THIA | TAKYIO JACITEIHHOCTS, JNEKTPUYECKEM TOKOM, OJIEKTPOMATHHATHHEIMH KOJICOaHUSIME M
(cBepiunpHBIX,  TOKapueix, | JIP26 — TOTOBHOCTS ¥ CIOCOOHOCTH K | BOJHAMH;, ONTHYECKMMH SBICHUSMY, KBAHTOBBIMHM SBJICHHSMMU,
bpe3epHbIX, obpazoBapuio M caMoODpa3OBAHMIO  HA | CTPOGHHEM aroMa | aTOMHOTO $/pa, PaIHOaKTHBHOCTHIO),
KOIIMPOBANbHBIX, NPOTSHKEHUH BCEH KU3HH, BIIAJICHAE OCHOBOIIONATAIOIIUMY ACTPOHOMHYESCKUME TTOHSITHIMH,
IITMOHOYHBIX MP1 — caMocTOATeNsHO (POPMYAMPOBATH M | IIO3BOJLAIONMME XapaKTEPH30BATH HPOIECCH, IMPOHCXOJALIME Ha
U OBATTEHEIX ) ¢ | axTyanmsupoBaTe mpodneMy, paccMarpHBaTh €€ | 3BE3/laX, B 3BE3JIHEIX CHCTEMAaX, B MOKIaJaKTHUeCKO# cpene;
HPOrPAMMHBIM BCECTOPOHHE, JBIDKEHME HEOECHBIX TEll, BOIONHIO 3B€3)( ¥ Beenennoi;
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VIIpaBICHHEM,  HacTPOiiKy
CTaHKa B COOTBETCIBHH C
3a/JanneM.

MP2 - ycranasiuBars CyHICCTBEHHBIE IpU3HAK
WA OCHOBAHHUS JUIS CPABHECHUS, KIaCCHDHKAIINN
H 00o0Imenns,

MP4 — BBIBIATL  3aKOHOMEPHOCTH H
NIPOTHBOPEYHS B pacCMaTpPUBAEMBIX SIBJICHUNAX,
MP5 — BHOCHUTE KOPPEKTHBBI B AEITEIHHOCTD,
OLIEHUBAThL COOTBETCTBHE pE3yNLTATOB IIENSIM,
OLICHMBATh PHCKH HOCHENCTBHH IEATEHBHOCTH,
MP8 -~ cnocofHOCTE H  TOTOBHOCTE K
CAMOCTOSTEIbHOMY TIOMCKY METOHOB pEIHeHHs
IPAKTUYECKUX 3a/iad, IPUMCHCHHIO PasjIfyYHbIX
METOJ0B [IO3HAHUH,

MP10 — dopmupoBaHHe HAYHHOrO
MBIHIUICHHS, BIajCHUE HAYYHOH TepMHHONIOTHE,

THIIA

KJIFOYEBBIMH [IOHATHAMY 1 METOAMH,
MP12 -~
CBSI3M M aKTYIM3HPOBATH 3afady, BLIIBHIaTh
THIOOTEZY €€ PElIeHHS, HaXOJUTh apryMEHTLI
JI0Ka3aTeNbCTBA  CBOMX  YTBEPIKJCHUH,
3aJ[aBaTh NAPaMETPEl # KPHTEPHUH PEIIEHHS,

MP13 — apanu3mpoBaTh NOJIYYEHHBIE B XOJ€
peINeHWs 3aJayd  pe3yJbTaThl, KPHTHYECKH
OLICHUBATh KX JOCTOBEPHOCTH, NPOTHO3ZUPOBATEH

BbhIABEATE IPUYAHHO-CAOCHCTBCHHLIC

JUIA

HU3MEHECHHE B HOBBIX YCIIOBHAX,
MP15S — paspabareiBarh peleHEs
mpobNieMBl € yYeTOM aHalu3a HMEIOHIHXCH
MaTepHaNbHEIX U HEMATCPHANBLHEIX PECYPCOB,

MP19 - BeIABHTATh HOBEIE HICH, NpPE/IaraTkb

II1aHd

OPHI'HHANIBHEIC NIONX0AB! M DEIICHUA,

[IP64 — BiajgeRwe 3aKOHOMEPHOCTSIMHM, 3aKOHAMH H TCOPUAME
(3axon BcemupHoro Tarotenus, 1, 11 i Il saxonsr Helorona, 3akon
3aK0H  COXPAHEHHsI
HPYHIHIL

COXpaHEHHs  MeEXaHwdyecKoi
NIPHHIIATE CcuI,
PaBHOIPABHOCTH MHEPIHMANBHBIX CHCTEM OTCHETa; MOJNCKYIIPHO-

SHEPTHU,
AMITYJbCa, CYNEPIO3ALIMY
KHHETHYECKYIO TCOPHIO CTPOSHHS BCHIECTBA, IA30BBIC 3aKOHBI,
DEPBLIE  3aKOH  TEPMOJMHAMHKM;  3aKOH  COXPaHCHHA
SIICKTPUUECKOT0 3apsiia, 3akoH Kymona, 3akon OMa Juid ygacrka
mer, 3akoH Owma Ui noNHOM 3ICKTpHYecKod N, 3aKOH
Jixkoyiss - Jlenna, 3aKkoH JIEKTPOMAHUTHON HHAYKLIHH, 3aKOH
COXPaHCHHS SHEPIHY, 3aKOH IPAMOIMHEHHOTO paclpoCTPaHCHUA
CBETa, 3aKOH OTPaXKCHHS CBETa, 3aKOH JIPENOMIICHHS CBCTA; 3aKOH
COXPAHEHHs OSHECPIHY, 3aKOH COXPaHCHMs HMIIYNbCcd, 3aKOH
COXpaHEHHS  DJICKIPUYECKOIO  3apsfd, 3aKoH  COXpaHEeHHA
MAacCOBOTO YHCHA, IOCTYJaTel bopa, 3aKOoH pajfoaKTHBHOTO
pacrana); yBePEeHHOS UCIONB30BaHIe 3aKOHOB M 3aKOHOMEPHOCTEH
Np¥ aHaNH3e GUIMUECKHX ABICHAN H IIPONECCOB;

I1P66 - BnageHue OCHOBHBIMY METONAMH HAYIHOTO ITO3HAHMS,
HCIIONB3YEMEIME B (MM3MKE: IIPOBOAMTE TIpAMBIE H KOCBEHHbBIE
H3MCPCHU QU3MYECKHUX BENMYNH, BRIOHpas ONTHMANLHEHT cHoco0
JM3MEepeHrds W HCIONB3YsS  HW3BECTHBIE  METONBl  OUCHKH
norpemzocrei HU3MEPCHUH, UPOROJHATE UCCIEIOBaHNE
38BHCHMOCTEH (H3WYCCKUX BENIHYMH C MCHOJIB30BAHUEM IPSMBIX
H3MEPeHAH, HCTIONB3YS
QU3M9IECKNe TEOPHM, 3aKOHBI ¥ IOHATHS, ¥ JeNarb BBIBOILL;

00BICHATH NONYUCHHEBIE PE3YIIBTATHI,

cobmopars 1paBuna 0e30I@CHOIC TPyAa HpH HPOBEICHHH
HCCIeOBaHuE B pamkax y4eOHOro SKCIepuMeHTa M ydeOHO-
HCCIIEAOBATEIHCKON HEATCAPHOCTH € UCIIONB30BaHHeM IH(POBBIX
H3MEPUTEIBHBIX  YCTPOMCTE ®  mabopartopHoro oO0OpYAOBAHMS,
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MP39 - caMoCTOATEILHO COCTARIATEL IIIad
peiieHHAA 1poOJIEMBI ¢ YYETOM HMEIONIKXCS
pecypcoB, COOCTBEHHBIX  BO3MOXHOCTEH U
TpeAIoYTEeHHH

chopMEPOBAHHOCTH IPEACTABNCHMHA O METO/AX IIONYUYEeHHS
HAYYHBIX acCTPOHOMHMYCCKUX 3HAHUM;

T1P67 — chopMEPOBAHBOCTS YMECHHS PEUIaTh PACUCTHRIC 33729 C
SBHO 3aJaHHOH (H3MYecKOd MOIenbio, HCHOIB3YS (H3MUYecKue
32KOHBI M HpPHHLIMIBL, HAa OCHOBE aHaiusa YCIOBHA 3aJayd
BRIOMpPATE QH3HYECKYIO MOJIEND, BRUICNATS (PU3HUECKHE BETHYUMIEI
# GOpPMYIIEL, HEOOXOMUMBIE /ULl €¢ PEHICHHS, IIPOBOAUTE PAcYeTht
H OICHHBATh PEATLHOCTL MONYYCHHOrO 3HAdYeHUs QU3HYecKoi
BEJINYHHEL, PENIaTh KAYCCTBCHHbIC 3a/{d41, BRICTPaUBas IOTHYCCKH
HENPOTHBOPEYUBYIO HEINOYKY pAcCYyXJIeHMH ¢ omopod Ha
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (U3NIECKUE SBIICHHS;
[IP68 — chopMHpPOBAHHOCTE YMCHMS NPHMEHSITH NOIYYCHHBIS
3HaHMA Ui OOBSCHEHHS YCHOBHM NPOTCKAHMS (HUIHUECKHX
SBJICHHH B OpHPOJE ¥ A NPHUHATHS IPAKTHYECKHX PEICHHI B
NOBCCAHEBHOH Kp3HH [ oOecriewenus 0O€30IMacCHOCTH NIpU
oOpamesuu ¢  OBITOBBIMH  IIpubopaMd H  TEXHHIESCKUMU
YCTPOMCTBAMH, COXpaHEHMs 3JI0pOBbS M COONIONCHUS HOpM
OKOJIOTHYECKOTO IOBENEHUA B OKpYXKaloIeH cpele; MOHHMAHUE
HEOOXOMUMOCTH NPUMEHCHUS JOCTHKEHNH QU3UKH H TEXHONOTHMI
JULA PAIHOHAIBHOTO IPUPOAONOIE30BAHM,

I1Py2 — copMupOBaHHOCTE CHCTEMBI 3HAHUH O (HIUUECKHX
3aKOHOMEPHOCTSX, 34KOHAX, TEOPHSX, ACHCTBYIONMX Ha YPOBHSIX
MHKPOMMPA, MAKPOMHPA B MEraMupa, IPE/ICTaBICHUH 0 BeeodIeM
XapaKkTepe (HU3HUSCKHX 3aKOHOB; MNpeJCTaBACHUHE O CTIPyKTYpe
IOCTPOCHUS (H3HYECKOH TEOPHH, YTO IO3BOJHT OCO3HATH POJIb
byHIaMEHTANBHBIX 3aKOHOB ¥ [IPUHIMIOB B COBPEMEHHBIX
NPEACTABICHAAX O MNPHPOAE, IOHATH IPaHUUBl IPHUMEHEMOCTH
TEOPHH, BO3MOXHOCTH HUX HPHMCHEHHS 11 OITMCAHUA
€CTECTBEHHOHAYYHBIX BJICHHH H IPOIIECCOB;
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[IPy5 — chopMHPOBAaHHOCTE YMCHHH UPHMEHSTH 3aKOHE
KJIaCCUYECKOH MeXaHuKH, MOJICKYIIpHON $m3uKa 51
TEPMOAWHAMUKH, DSIEKTPOIMHAMHKH, KBaHTOBOM GU3MKH 1A
agaiivza M OODACHEHWs SBICHUI MHUKPOMHpa, MaxkpoMupa H
MErammpa, paz4aTh YCIIOBH (rpasMIEb], odacTH)
IPHMEHUMOCTH (H3MYECKUX 3aKOHOB, IIOHHMATh BceoOmmil
Xapaktep (GYHAaMEHTaNbHBIX 3aKOHOB (3aKOH  COXpaHEeHHA
MEXAaHHYECKOH SHEeprWH, 3aKOH COXPAaHCHHUS HMITYJIbCca, 3aKOH
BCEMHMPHOI'O TAFOTCHMS, TEPBBIE 3aKOH TePMOJUHAMHKH, 3aKOH
COXpaHEHHS DIEKTPHYECKOIO 3apsid, 3aKOH COXPAHCHMS IHEPTHH)
¥ OrPaBMYCHHOCTH  HCIOJIL30BAHWA  YaCTHBIX  3aKOHOB;
aHanu3upoBaTh (QUIMYCCKHME NPOIECCH, HCIOIb3ysS OCHOBHBIE
IIOJIOKEHHA, 3aKOHBI H  3aKOHOMEPHOCTH: OTHOCHTCJILHOCTH
MEXAHUICCKOIO IIBIDKCHUSA, GopMynBI KAHCMATHKY
PAaBHOYCKOPEHHOIO JIBIDKCHMS, npeoOpazopanusi lamwuest i
CKOPOCTM M YepeMeleHys, TpH 3akona HeioroHa, NpHuIHI
OTHOCHTENBHOCTH | 'anunes, 3aK0H BCEMHEPHOIO TATOTSHHUS, 3aKOHbI
COXpaHEHUs MMOYILCA M MEXaHWYECKOH JHEpruH, cBs3b padoThl
CHJIEI C H3MEHEHUEM MCXaHHUYECKON SHEPTHH, YCIIOBHUS PABHOBECHUS
TBEPJOrO TENA; CBs3b JABICHUS MACATHHOIO Ia3a co cpenHeH
KMHETHYECKOH HEpruei TeIIoBOTO JIBIKEHUS H KOHLEHTpAICEi
€ro MOJNEKYHN, CBjS3b TEMIEpaTyphl BEIIECIBa CO CpemHeH
KMHETHYCCKOH DHEprueil ero YacTHil, CBA3L JaBJICHUA HIICAILHOIO
rasa ¢ KOHIEHTpALHMEH MOJEKYN H €ro TeMIIepaTypoil, ypaBHeHHe
Mengneneera-Kitaneiipona, epBslit 3ak0H TePMOXMHAMMKH, 3aKOH
COXPAHEHHS 3HEPIMM B TEIUIOBBIX NPOIeccax; 3aKOH COXPaHCHMS
JNEKTPHYECKOTO  3apsaa, 3axoH KynoHa, HDOTeHOUANBLHOCTD
NMEKTPOCTATHIECKOTO o1, IIPUHIMIL CYHNEPIIO3HIINY
BNEKTPHUECKUX NojeH, 3akona KynoHa; 3akousl OMa I1d y4yacTka
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HEeHW M JUIS 3aMKHYTOH DIEKTpUYecKod nerw, 3axkoH JDhxoyns-
Jlenna, 3aKoH IGKTPOMArmyTHON HHIYKUHM, mpasuno Jlenma,
IIOCTYNATH! CIIEUMANBHOM TEOPHH OTHOCHTENHHOCTH OinInTeiHa,
ypaBHeHue DfpiurTeina s QortosddexTa, neppbil W BTOpoH
noctynaThl bopa, npusHuuMn HeompenenenHocrs [eiizenOepra,
3aKOH COXpaHeHUs 3apsaa, MaCCOBOTO YHCHA M SHEPIrUH B AJXEPHBIX
PeaxItusX, 3aK0H PaJr0aKTHBHOIO pacliaza;

[MPy7 —  chopMmupoBawHOCTs  YMEHHH  HCCilefoBarb U
aHANKM3UPORATH PasHooOpazHee (H3MYecKye SBRICHUS ¥ CROHCTBa
00BLEKTOB, IIPOBOJUTE  CAMOCTOSTEABHBIE HCCICHOBAHHUS B
peanbHBIX B Ja0OpaTOPHBIX YCJOBHAX, YUTATh M aBAIM3MPOBATEH
XapaKTepucTHKH IprbopoB B yeTPoicTB, 0OBSICHITH HPUHITHITE WX
paboTrr

ITPy9 — cdhopMEpoBaHHOCTS YMEHHS pellaTh PACUETHHIE 33434 C
SBHO 3a/laHEOM M HEsBHO 3aQaHHOM (M3WYeCKOH MOIENBIO: Ha
OCHOBaHMH QaHANH3a YCIOBHA BHIOMPAaTh (QU3HYECKUE MOJCNH,
OTBEYAONe TPeOOBAHUAM 32184, IIPUMEHATE (POPMYIIBL, 3aKOHEI,
3aKOHOMEPHOCTH W TOCTYJAThl  (U3MYECKHX Teopudl TpH
HCIIOAB30BAHEM MATEMAaTHYECKHX METOIIOB peIlleHHs 3axad,
IPOBOAMTE pacyersl Ha OCHOBAaHMM HMMEIOLIUXCA  HaHHBIX,
aHAIIH3UPOBATh PE3YIIBTATEHI 1 KOPPEKTHPOBATE METO/AL] PCIICHUS C
YYETOM I10JIy4YEeHHBIX Pe3yJbTaTOB; pelllaTh KA4YeCTREHHbIC 3aJ[a4H,
TpeOyrompe NPEMCHEHHS 3HAHMH U3 PasHbIX PazjleNioB MIKOILHOTO
Kypca (PH3MKM, a TAKKEe HHTErPaluy 3HAHUH U3 IpYruX MPEeaMeTOB
€CTECTBEHHOHAYYHOTO [UKJIA: BBICTPAUBATH JIOTHYECKYIO IICIIOUKY
PaccyXACHMI ¢ OIIOPOH Ha U3YUCHHBIE 3aKOHEI, 3aKOHOMEPHOCTH K
(u3uYecKue SIBICHUS,

1IPy12 — oBnafeHHe OPraHM3AIUOHHBIMH M II03HABATEIBHBIMH
YMCHHSIMH  CaMOCTOSTENFHOIO NPHOOPETEHHs] HOBBIX 3HAHUH B
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MPOLIECCe BRITOJHEHHS TPOCKTHRIX ¥ Y4eOHO-HCCNeA0BATEIECKIUX
paboT, yMeHusIMH padOTaTh B IPYIIIE C BHIIONHEHHEM PasiTHYHBIX
COIMANBHBIX pOJeH, IaHAPoBaTs: paboTy IPYNOE], PAHOHAILHO
pacmpenenaTs AEATeBHOCTE B HECTAHJAPTHHIX CHUTYAUHHX,
aeKBATHO OIICHMBATHL BKJIAX KaXKJOrO M3 YYaCTHHKOB IPYINILL B
pelieHme paccMaTpUBaeMol HpoOIeMpl
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2. CTPYKTYPA 1 COAEP)KAHUE YYEBHOT' O IPEIMETA

2.1. O6bem yueOHOro npeaMeTa H BHAbI yueOHOH padoThi

Bup yueOnoit paboTsl O6nem B acax
O6sem o0pazoBaTelLHOH HporpaMMsl y4e6HOFO IpeaMeTa 196
Obs3areapnas ayIHTOPHAS HATPY3Ka: 152
TEOPETUHECKUE 3aHATHA, 128
B T.4. B popMe NPakTHYECKOH HOATOTOBKY 22

NPaKTHUCCKUE 3aHATHA,
B T.4. B popMe IpaxTHIeCcKOH TOATOTOBKY

71200paTOPHEIE 3aHATHS, 24
B T.4. B popMe HPAKTHUECKOH IIOATOTOBKYI 12

Camocrosrensnas pabora,
B T.4. B POpME IPAKTUUCCKOH IOJATOTOBKH

Nepusaxyansablii IPOEKT 32
Iipomexyrounasn aTrecTanus, B TOM YUCIE! 12
- KOHCYJBTaIHH 6

- SR3aMEH 6




2.2. Temarudeckuil I1aH U cojep:RaHHe Y4eOHOT O npeamera

B voM unciie

Koapr 00mux xomMiereHaii u
JTHYHOCTHBIX,

Haumenopanue Cojepxanue yaebHoro Matepuajia 1 $opMbl OpraHu3aluM O6nem NpaKTH- MeTanpeIMeTHbIX, IpeIMeTHbBIX
Pa3esIoB ¥ TeM MeATeILHOCTH 00y Yaromuxcs B Yacax qecKasi Pe3vIbTAToB, POPMHPOBAHHIO
HOAr0TOBKA KOTOPBIX €HOCOOCTBYET
3JIEMEHT NPOrpaMMEl
1 2 3 4 5
Ilosropenue kypca | Teopermueckoe 3ansTHe. PemeHue 3afaHHi Ha IIOBTOPEHHE OK 04, JIP14, JIP23, JIP24, JIP25,
(PU3MKA OCHOBHOH Kypca QU3HKH OCHOBHOH IITKOJIBI 5 . MPI1, MP2, MP3, MP4, MP6,
HIKOJIBL MP12, MP13, MP15, MP16,
MP17, MP39, 11P63, IT1P67, 11Py9
Kontponsaas pabora (BXOZHOHE KOHTPOIH) 2 —
Beenenue Teopernueckoe 3amarue. Bpemenme. Pusuxa B MeTOJBI
HAYYHOIO TTO3HAHES
Gusnxa — QyHnaMeHTaNbHAS HAyKa O IpHPOAe. EcrecrBeHHO-
Hayydelll METON IIO3HAHMS, €0 BO3MOXHOCTH M I'DaHMIBI OK 01, IIK 1.1, 1IK 3.2, JIPS,
TIPAMECHUMOCTH. DJKCIEPHMEHT ¥ TCOPHA B IpOlecce II03HAHHI JIP16, JIP26, JTP33, MP8, MP10,
mpuposl. Mojenupopanre (pu3nyeckyX sBICHHH ¥ IIPOIECCOB. 5 5 MP18, MP19, MP28, MP30,
Ponp sxcnepuMeHTa ¥ TEOPHH B IIPOIECCe TO3HAHMS IPUPOTEL MP31, MP42, MP46, MPS55,
Ouzpveckas  BenuuumHa.  Dusmueckde  3aKoHLL  I'panuie [1P61, I1P6S, 11PG6, I1Py1,
IIPUMEHHMOCTH ~ (HM3MYECKMX 3aKOHOB M Teopui. Hpumuma I1Py13
coorBeTcTBHA. IloHartme o (u3MYECKOH KapTHHE  MHpa.
Iorpemuocty  u3MepeHui  QU3uYecKHX BEIHUHMH. JHAYCHUE
bu3uky opu ocroeHuu crnenwanbroctei CI10
Pasznen 1. Mexannxa
Tema 1.1. Teopernueckoe 3ausitne. OCHOBHBIC IIOHATHSI KWHEMATHKH. OK 05, JIPS8, JIP16, JIP26, JIP33,
OcHOBBI PaBHOMEpHOE HpSMOJIMHEHHOE ABHXKCHHE 5 . MPS§, MP10, MP18§, MP19,
KHHEMaTHKH Mexanp4eckoe IBWKEHHEe M ero BHABL MaTepuanbpHas TOHYKa. MP28, MP30, MP31, MP42,

CKaJIﬂpHBIG pal BCKTOPHBIC (})I/IBI/I‘IGCKI/IC BCJIIYHHBI.

MP46, MP55, TTP62, 11P63,
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OrrocHTENnPHOCTE  MeXaHudeckoro  apmxkenusd.  Cucrema
orcyera. Ilpupiin orsHocmrenpHOCTH [ammnes. Tpaextopus.
Ilyts. Tlepememerne. PapHoMepHOe IPSMONHHEHHOE JBHXXCHHE.
CxopocTs. YpaBHeHHE JBHKCHYS.

I1P65, 11Py3, 11Py4, IIPy5S

Teopernuecxoe 3amsarme. [Ipsmonuseioe ABWKEHWE C
NOCTOSHHBIM YCKOPEHHEM. PaBHOMEpHOE JBHKEHHE TOYKH IIO
OKPYKHOCTH

MrroBennas 1 cpenusia ckopocty. Yekopenue. [Ipsmonuneiinoe
IBYOKEHHE ¢ HOCTOSHHBIM  ycKoperuwem.  [IBmxenme ¢
HOCTOSHHBIM YCKOPEHHEM CBOOOJHOro Hajchus. PaBHomeproe
JIBIDKEHHE TOYKH IO  OKPY)XXKHOCTH, YIJIOBas  CKOPOCTE.
Lentpocrpemurenbaoe  yckopenue. Kunemaruka alCcoroTHO
TBEPHOTO TeNa

OK 05, JIP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, I1P63,
I1PG5, ITPy3

Tema 1.2, Teopernueckoe 3ansrme. Cimma. Macca. 3akoHbBl JMHAMEKHA. OK 05, JjIP8, JIP16, JIP26, JIP33,

OcHoppl apHaMuky | CuUJIBL B ipupoe. MPS, MP16, MP18, MP19,
Ocuoprag 3agada aupamuxi. Cuna. Macca. 3axKoHEl MEXanHKH MP28, MP30, MP31, MP42,
Heiorora. Cumpl B npupoge. Cuinl ynpyrocti. CHIBL TPSHHS MP46, MP55, 11P62, 11P63,

I1Py2, I1Py5

Teoperuyeckoe sansTne. 3aK0H BeceMUpHOTO Tarotenus. Ileppag OK 02, OK 05, JIP8, JIP16, JIP26,
KOCMHMYECKasl CKOPOCTh JIP33, MP8, MP10, MP18, MP19,
Cuna TSXeCTH Y CHIIA BCEMHUPHOTO TArOTeHHS. 3aKOH BCEMUPHOIO MP28, MP30, MP31, MP42, MP46,
Tarotenud. llepsas KocMHYecKas CKOPOCTh. [IBHiKCHHE IIIAHET W MP55S, IIP63, T1P64, ITPy1, 11Py2,
manelx Tex Conneynoit cucremsl. Bec. Herecomocts. IiPys, IIPy10, [TPy11

Tema 1.3. Teopernyeckoe 3apsarue. Mmiyasc tena. Ummynse cunsl. 3axoH OK 02, JIPS, JIP16, JIP26, JIP33,

3aKOHBI COXPaHCHUA
B MEXAHUKE

COXPaHECHUS HMIIYIbCa. PeakTHBHOE HBMIKEHHE.
Umnynsc Tena. Mmnynbe cuibl. 3aKOH COXpaHEHHS HMITYJhCA.
PeaxruBHOe nBHOKEHHE.

MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P61, TIP63,
TIP64, TIP69, TTPy2, [TPy5,I1Py11

Teopernueckoe 3anaTne. Mexanudeckas paboTa ¥ MOUIHOCTE.
Kunernueckaa osmeprug. [lloreHnuansnas osueprus. 3akoH
COXpaHeHHs] MEXaHUIECKON DHEPTIH.

OK 05, JIPS, JIP16, JIP26, JIP33,
MPS§, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
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Mexanuyeckad palora ¥ MOMHBOCTE. KHHeTHUECKas JHEPrHs.
IMorennuansHas 3Heprus. 3aKOH COXPAHEHHA MEXaHHYCCKOH
sHepruy. PaboTa CHIIBI TSDKECTH M CHIIBI YHPYrocTd. IIpuMeHeHHe
3aKOHOB COXpaHeHHs. VICIoNb30BaHME 33KOHOB MEXaHHKH I
OOBACHEHUS JBMKECHUS HeOECHBIX TEX M JS  PasBHTHSL
KOCMHYECKHX  HCCICIOBaHHM,  I'DaHMIB  NPUMEHHMOCTH
KIIACCHYECKOH MEXaHUKU

MP46, MP55, TIP63, 11P64,
IIPy2, [IPy5

Teoperndeckoe 3ansitHe. PermicHre 3a/lay 10 MeEXaHHKE C
podecCHOHANBHON HAIPaBJICHHOCTHIO
HpaxTuyeckoe npuMererue GUINICCKUX 3HAHMH B IIOBCCAHEBHOM
KHM3HH  JUId  MCUONB30BAHMS  THPOCTBIX  MEXaHU3MOB,
HHCTPYMEHTOB, TPAHCHOPTHBIX CPEICTB

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, ITP61,
TTP63, TTP64, I1P67, TIP610,
TTPy2, TTPy5, IIPy9, ITPy13

Pazpen 2. Mostexynsipaas gu3nKa ¥ TEPMOIUHAMBKA

Tema 2.1
OcHopsl
MOJICKYJIIPHO-
KHHETHUICCKOH
TEOpUH

Teoperuuecioe 3anarue. OcHopube nonoxenus MKT. OcroBHoe
ypasaerne MKT

OcHOBHBIE TIONOXEHUS MONEKYISIPHO-KUHETHYCCKOH —Teopum.
Pasmepsl 1 Macca MONIEKYN M 8TOMOB. bpOYHOBCKOE IBHXKCHHE.
Ctpoenre ra3o00pa3sHBIX, XMIKHX H TBepABRIX Tes. VjpeanpHpiil

raz. Jlasnenme rasa. OCHOBHOE YpaBHCHHE MOJEKYILIPHO-

KHHETHYECKON TCOPHH rasos.

OK 05, JIP8, JIP16, JIP26, JIP33,
MPS§, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MPS55, T1IP62, 11P63,
I1P64, 11P6S, ITPy3, 11Py4

Teopernyeckoe 3amstme. lemmeparypa ¥ ee  H3MEpEHMUE.
TepmoausaMugecKkas mKana TEMIepaTyphi.

Temueparypa 1 ee usmeperue. AOCOIMOTHBIL HYITE TEMIICPATYPHL
TepmonuuaMuueckas mkama TeMiepaTypsl. lemmeparypa 3Be3n.
CxopocTy JBIDKEHHS MOJICKYN M HX U3MEpeHue,

OK 01, JIPS, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 11P63, TTPy4, TIPy5

Teopernyeckoe 3anaTme. lMsonmporeccrl. I'a3osble  3aKOHBI
YpaBHEHHE COCTOSIHHA HACANBHOIO ra3a

VYpaBHeHHEC COCTOSHHA MAcaNbHOro rasa. Msomponeccsl u HX
rpaduxy. 'a30BbIe 3aKOHEI

OK 01, JIPS, JIP16, JIP26, JIP33,
MPS$, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, I1P62, TIP67,
TIPy2, IIPy5
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JlabGoparopnoe 3amsrme Ne 1. Vccnegoanue M30XOPHOTO
Hporecca B raze

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIP62,
11P63, 11P66, [1P610, TTPy7,
I1Py12

Tema 2.2. Teoperuueckoe 3ansarue. BUYTpeHHAsA 3HePryst HACANLHOTO rasa.
O |t o e Ko ks, 1,116,035, 705,
! B11{},71.“pemﬁmslx3 SHEPTHS CUCTEMBL. BHYTPEHHASN SHEPrusa HACATLHOTO MP8, MP10, MP18, MP19,
raza. PaGora ® Temwiora Kak (OPMEI [EpeaYd IHEPTHH. MP28, MP30, MP31, MP42,
MP46, MP55, ITP63, TIP6S, 11Py4
TennmoemkocTs. Yaemsuas TernoeMrocth. KomuuecTBo TeIioThL.
VYpasaenue TemioBoro dajanca.
Teoperuueckoe 3anmsitwe. llepBoe ©  Bropoe  Hauana OK 01, JIPS8, JIP16, JiP26, JIP33,
TEPMOIAHAMUKH MPS8, MP10, MP18, MP19,
Ileppoe Hauano repmommaamuxu. AjuabarHeii nponecc. Bropoe MP28, MP30, MP31, MP42,
HayaJio TePMOIHHAMIKY. MP46, MP55, 11P63, [1P64,
IIPy2, IIPy5
Teopernueckoe 3anarue. Tennopble Asuratenu. KI1J{ Tenmosoro OK 01, OK 03, OK 07, JiP30,
Jasuratens. Oxpana npupoab! JIP8, JIP16, JIP26, JIP33, MPS,
Hpumman peicrsust Termiopo Mammnsl. TeroBsle JBUTATEN. MP10, MP18, MP19, MP28,
KIIi rennoporo pmurarens. XojojHibHbie MaiivHbel. Oxpana MP30, MP31, MP42, MP46,
IPHEPOIET MP55, ITPG1, TIP67, ITPGS, TIPGY,
[TPy1, T1Py2, ITPy9, I1Py10,
I1Pyl1, IIPy13
Tema 2.3. Teoperuyeckoe 3amurme. HMcoapenue ®  KOHJCHCAIUA.
ArperartHbie HacrljlmeHHLn‘/’I map ¥ ero CB(I))ﬁC'rBa. A6COII}§TH3.SIH u OK 01, OK 05, JIP8, JIP16, JIP26,
COCTOSHHUSBEIHECTBA | OTHOCHTEbHAS BIAKHOCTE BO3JIyXA. JIP33, MP8, MP10, MP18, MP19,
¥ (hazoBble Ucnapenne u xoujencanusi. HachlueHHbH nap ¥ ero cpoiicrsa. MP28, MP30, MP3L, MP42’
MP46, MP55, 11P62, T1PGS,
IIE€PEX 0B ADCOMOTHAL M OTHOCHTENBHAS BIAXKHOCTL BO3Jyxa. Ilpubopsl

JULX ONPEACIICTIMS BJIDXKHOCTHA BO3AYXA. Touka POChL Kunenue.

I1P68, [1Py1, 1TPy3, 11Py4
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3aBHCHMOCTD TEMHOEPATYPLI KHICHUA OT JAaBICHHA. KpHTI/I‘ICCKOG
COCTOARNEC BCIICCTRA. Heperpe"rmﬁ nap 1 ero HCIoJIB30BaHME B
TCXHHKC

JIaGoparoprnoe 3amarme Nv2. U3mepenme OTHOCHTEIBHOHR
BJIDKHOCTH BO3J{yXa.

OK 04, JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, TIP62, TIP66,
11P610, 11Py7, IIPy8, 1IPy12

Teoperuuecikoe 3aHgTue. JKuakoe COCTOSHMS  BeEIECTRA.
HogepxnocrHoe HaTsxeHue. CMadHBaHHeE.

XapakTeprcTHKa XUJIKOro COCTOsHuS Berecta. [loBepXxHOCTHEIH
CIOM XKHUIKOCTH. JHEPrHs MOBEPXHOCTHOTO CHOs. DBisxHHi
nopstnok. TlosepxrocrHoe Harsxenue. CvaunBanue. Ssienns na
I'PaHUIIE KUAKOCTH € TBEPABIM TenoM. Kanmsapasie sBieHus.

OK 01, OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, TIP62, ITP6S, 11Py3

Teopernaeckoe 3ansiTne. XapakTePUCTHKH TBEPBIX TCN
XapaxTepucTHKa TBEP/IOTO COCTOSTHHS BEIIECTBA.
Kpucranmueckue u amopdHsble Teya. YIpyrue cBoicTBa TBEPABIX
ten. 3axon ['yka. MexaHHYeCKWe CBOMCTBA TBEPIBIX TEl.
[Tnactrueckas {(ocratoynas) pedopmanus. TennoBoe pacimupenne
TBepabix Ten u  oxuakocred.  Kospdumuuent mHEHHOrO
pacmupenusa. Koadpumuenr o0bpE€MHOIO pacmmpenms. Yder
pacmupenuss B Texuuke. [lnaBmerme. VYjenpHas Temuiora
nnasnenys. Kpucrammsanus.

OK 01, OK 03, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP62, TIP63,
[1P65, [1P69, TPyl, TIPy2, [TPy3,
IIPy10

Teopernueckoe zansaTne. PEHICHHE 3alaHuH 10 MOICKYIAPHOR
bu3uxe u TEPMOJIMHAMHKE c rpodeccronanLHOM
HalpaBIICHHOCTHIO

IIpakTayeckoe IPUMCHEHHE B HOBCECIHEBHOMN XM3HU (PH3MICCKHX
3HAHKK O CBOMCTBAX ra30B, MUAKOCTEH U TBEPABIX TEN

OK 01, JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, 11P61, ITPO3,
I1P64, 11P65, 11P67, I1Py2, IIPy3,
ITPy5, 11Py9, 11Py13

Kourpoasnan padbora
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Pazgen 3. DeKTpoIHHAMHKA

Tema 3.1. Teopermyeckoe 3apsarme. 3axon Kymona. 3akoH COXpaHCHEHS OK 04, OK 05, JIP8, JIP16, JIP26,
DIEKTPHICCKOE 3apsia JIP33, MP8, MP10, MP18, MP19,
roxie ONeKTPUYECKHE 3aps/bl. DJIEMECHTAPHBIN SNeKTpHYecKuit 3aps. MP28, MP30, MP31, MP42,
3akoH coxpaHeHus 3apsga. 3axoH Kynoma. Onexrpuueckas MP46, MP55, I1P62, I1P63,
MOCTOSHHAS. T1P64, TIPGS, I1Py2, ITPy4, [1PyS
Teoperrueckoe 3angaTHE. DIEKTPHIECKOE M10TE
SHGETPH‘-IGCKOE nose. Hanpﬁ;feHHoc:Tb HIEKTPHUECKOTO IOTISL. OK 05, JIP8, JIP16, JIP26, JIP33,
Hpuamn CYIEPIIO3HIHH TIOJIEH. Pabora CHII MP38, MP10, MP18, MP19,
FIEKTPOCTATHUECKOTO mofist. [loTennuman. PasnocTs MOTEHIMANOB. MP28, MP30, MP31, MP42,
CBsa3b MEXKAY HANPAKEHHOCTLIO ¥ PA3HOCTRIO IOTEHIIHATIOB MP46, MPS5, ITP62, TIP3,
TIPGS, T1Py3, I1Py4
INEKTPHIECKOrO HOJIS,
Teoperndeckoe 3anaTne. [IPOBOJHMKH U IUIITEKTPHKA OK 02, JIPS, JIP16, JIP26, JIP33,
[IpoBojmmic B snekTpuyeckoM  noje. JlMajNekTpuku B MPS§, MP10, MP18, MP19,
aneKTpryeckoM none. [foaspusanss TU3IeKTPHKOB. MP28, MP30, MP31, MP42,
MP46, MP55, T1P69, 11P610,
ITPy3, I1Py4, [1Py12
Teopernaeckoe 3ansarne. Kouencarops OK 02, JIP§, JIP16, JIP26, JIP33,
DAEKTPOSMKOCTh. EAnHUNIEBl djekTpoeMKocTd. KOHICHCATOpPEL MPS§, MP10, MP18, MP19,
Coefunenne KOHACHCATOPOB B Oarapero. DHeprus 3apsKEHHOrO MP28, MP30, MP31, MP42,
KOHIEeHcaropa. OJHeprHs oekTprueckoroe nois. [IpuMmenemnme MP46, MP55, 11P67, 11PGS,
KOHJIEHCATOPOB IIPy9, IIPy10
Teoperudeckoe  3amgTHe. Pelmenue 3amad IO TEMe OX 01, OK 04, JIP14, JIP23,
«Konnencaropsi» JIP24, JiP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, 11P63,
[IP67, T1P68, 11P610, I1Py9,
IPy12, ITPyl13
Tema 3.2. Teoperwueckoe sansarue. 3axons OMa ans nenei MOCTOSHHOIO OK 02, JIP8, JIP16, JIP26, JIP33,
3aKoHBI TOKa MPS8, MP10, MP18, MP19,

MOCTOAHHOI'O K3

Ycnopus, HeOOXO/MMBIE JUISL BO3HUKHOBEHMS M HOMISPMKAHMAL

MP28, MP30, MP31, MP42,
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INEKTPUUCCKOT0 TOKa. CHila TOKa M mIIOTHOCTH ToKa. 3axoH Oma
JUISL y4acTKa ey, 3aBHCUMOCTE 3IeKTPHISCKOTO CONPOTHBICHUS
0T Matepuaia, MIMHBI M I[UIOMEgd IOHePeYHOro CEYCHUA
IPOBOJIHHKA. 3aBUCHMOCTH 3JEKTPHYECKOTO  CONPOTHBICHUA
NPOBOIHHKOB OT TeMmmeparyphl. Temmeparypusit kodhouuuent
conporuBieHys. CBepXIpoOBOUMOCTE. DIEKTPOABIKYINAS CHila
HCTOYHKMKA TOKa. 3akoH OmMa AJ MOJHOH LENH.

MP46, MP55, TIP61, 1IPG3,
[1Po4, 11Py4, I1IPy5

TCOPETH‘{CCKOG 3ausiTae. [locnenopaTtenbHOE H HapaineibHoe
COCTUHCHUC IPOBOTHHKOB

OK 01, JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,

JnekTpuueckue uemu. llapannensHoe M MOCHEIOBATENBHOE 2 MP12, MP13, MP15, MP16,

COEJIMHCHYE [IPOBOHIKOB MP17, MP39, TIP63, 11PG7, ITPy9

Teopernveckoe samsrrie. 3akonnl  Kupxroda s y3ra. OK 01, JIP14, JIP23, JIP24, JIP25,

Coenurenre ACTOYHUKOB DICKTPUHECKOU 3HEPTHH B barapero MP1, MP2, MP3, MP4, MP6,

3akonsl Kupxroda s yama. CoeguHeHHE HCTOYHHUKOB 2 MP12, MP13, MP15, MP16,

INEKTPHUIECKOH 35eprun B Oatapero MP17, MP39, ITP61, T1PG7,
11Py9, 11Py10

JlaGoparopHoe JANATHE Ne3, O3HakoMieHne ¢ OK 01, 0K 04, TIK 1.1., IIK 3.2.,

BIICKTPOUBMEPHTEIBHEIMI IPUOOPaMH JIP14, JIP23, JIP24, JIP25, MP1,

5 MP2, MP3, MP4, MP6, MP12,

MP13, MP15, MP16, MP17,
MP39, T1P66, T1P610, I1Py7,
[1Py8, ITPy12

Jlaboparoproe 3amatue Ned. UccrnemoBaHue BOJIBT-aMIIEPHOHN OK01,0K 04, [IK 1.1.,TIK 3.2.,

XapaKTepUCTHKH IPOBOTHUKA JIP14, JIP23, JIP24, JIP25, MP1,

5 MP2, MP3, MP4, MP6, MP12,

MP13, MP15, MP16, MP17,
MP39, TIPG6, 11P610, IIPy7,
I1Py8, [1Py12

JlaGoparopnoe 3ansTne NeS, Vccnenopanye n0cie 0BaTeNbHOTIO OK 01, OK 04, IIK 1.1.,

COECIMHEHHS IIPOBOIHUKOR. 2 IIK 3.2.,JIP14, JIP23, JiP24,

JI®25, MP1, MP2, MP3, MP4,
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MP6, MP12, MP13, MP15,
MP16, MP17, MP39, I1PG6,
[1P610, TTPy7, ITPy8, ITPy12

JIaboparoproe zanarme Nv6. lccnenosasme napauieiabHOroO

COC/IMHCHNA ITPOBOJHHAKOB.

OK01,0K04, 11K 1.1.,1IK 3.2,,
JIP14, JIP23, JIP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, I1P66, TTP610, I1Py7,
I1Py8, [TPy12

JlaGoparopHoe 3ansitne Ne7. Mamepenue OJ{C u BHyTpeHHEro
CONPOTHUBICHHUA HCTOYHHKA HAIIPDKEHHS

OK 01, OK 04, TIK 1.1,

TIK 3.2.,JIP14, JIP23, JIP24,
JIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIPG6,
[1P610, TIPy7, TIPS, TTPy12

Teopernueckoe 3ansTue. PaboTa ¥ MOIMHOCTE IEKTPUICCKOTO
roxa. TeroBoe AeficTBHE TOKA

PaGota ¥ MOIHOCTH, TOCTOAHHOIO TOKA. TeiuioBoe JCUCTBHE
toka. 3axoH Jxoyar—IJlenna

OK 01, OK 03, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, I1P62, IIP63, [1P64

Teoperndeckoe 3ansgTue. Perenne 3a1a4 0o 3JIEKTPOAMHAMUKE ©
HpoQeccCHOHANEHON HAPaBICHHOCTHIO

OK 01, OK 04, JIP14, JIP23,
JIP24, JIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, TIP61,
[1P63, 11P64, TIP67, TTPy9,[IPy13

Kontpoarnas pabora

Tema 3.3.
DIEKTPHIECKHHA TOK
B Pa3THYHEIX CpeAax

Teopernueckoe 3aHfTHE. DNEKTPHYECKMI TOK B MeTajuiax, B
BAaKyyMe, B DHEKTPOJIATAX

DNEKTPHYECKMA TOK B DJEKTPOINMTAX. NEKTposu3. 3aKoH
anekTponmza  Gapajes.  DNCKIPOXMMHYECKHH — HKBUBAICHT.
OnexrpryecKuidl TOK B BaKyyMe. TepMONIEKTPOHHAN 9MHCCHI.
[Tnarma.

OK 01, JIP8, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IIP68, TIPGY9,
TIP610, IIPy12
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Teopernuecxkoe szamsrye. [loaynposoxsuku. Colcreensas
OpUMECHAS HPOBOJHMOCTH IOJXYUPOBOTHAKORB.
omynpoBoasuKoBeii 0. TlonyIIpoBOHUKOBEIC IPROOPHI
DOnexTpHueckHi TOK B moinyopoBoamamkax. CobcrsBennHas W
npuMecHad  upoBogumoctd. P-n mepexom.  [lpumenenwme
HONyIPOBOAHUKOB. IlomynposoaHuKOBEIE IPHOOPEI

OK 01, TIK 1.1., TIK 3.2., JIPS,
JIP16, JIP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MPS5,
ITP68, TTP6Y, [1Py4, IIPy10

Tema 3.4,
MaraptHOE I05IEe

Teoperayeckoe 3aHsiTHe. MaruuTHoe mnoxe. 3akoH Awmmepa.
Cuna Jlopenna. Maruurhbie CBOHCTBA BEINECTRA.

Bektop HHIOYKUMH  MarHMTHOro  1noisf.  HaupsokeHHOCTH
MargETHOrO  mois.  JlelcTBME  MArHATHOIO  NOIS  HA
OPAMONHHECHHBIA OPOBOAHMK ¢ TOKOM. BiammopeHcTBHE TOKOB.
Cunna Ampepa. [lpumenenue cunpl Amriepa. MarauTHBIH TOTOK.
Pabota 1o mepeMeHICHHIO NMPOBOJHMKZ C TOKOM B MarHHTHOM
nozne. JledcTBHE MarHUTHOTO MONA Ha ARIKyInuifcs 3apsan. Cuna
Jlopenua. pumenenue cunsl Jlopenna. Onpenernenue yACHbHOTO
3apsua. Margurusie CBOMCTBA BeIcCTRBA. MaruawrtHast
nporuraeMocts. CoNHeyHas aKTHBHOCTD U ¢ BIMSHEE Ha 3eMITIO.
MarsuTHbIe 0ypH

OK 02, JIPS, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 11P62, TIP63,
I1P65, 11Py3

Teopernveckoe 3anaTHe. Pemnenne 3a7ad ¢ IpoQGecCHOHATBHON
HanpapIeHHOCTHIO

OK 02, JIPS, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, I1P62, TIP67

Tema 3.5.
DJEeKTpOMarHuTHAs
HHAY KA

Teoperdueckoe 3aHsitme. MarauTaelit norox. SBnenue
aexTpoMarauTHod  muayknud.  Ilpasuno  Jlenuwa.  3axo
IIEKTPOMArHUTHON MHIYKIIH.

MaruuTsplE NOTOK. SBNEHHE OIEKTPOMATHHUTHON UHAYKIMH.
Iparuno Jlenna. 3axoH snexTpoMarauTHOH HHIyKuuu. Buxpepoe
sinexTpHdeckoe noie. OJC  HHAYKIMHM B ABHXKYIIUXCH
IIPOBOJHHKAX.

OK 01, OK 05, JIP8, JIP16, JIP26,
JIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IIP62, TTP63,
[1PG4, TIPy2, IIPy4, [TPy5

Teopernvueckoe 3aHsITHe. Arnenne CaMOMH/IyKIIH.
MHayKTIBHOCTE. DHEPIHUst MArHUTHOTO JIOJIL TOKA.

OK 01, OK 05, JIPS, JIP16, JIP26,
JIP33, MP8, MP10, MP18, MP19,
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SBnenne camompAyKLEK. VHAYKTUBHOCTE. JHEPrus MarHUTHOTO
108 ToKa. B3aMMOCBA3p 3IEKTPHYECKHX M MATHHTHBIX IIOJEH.
DHEeKTPOMArHATHOE TIOJIE

MP28, MP30, MP31, MP42,
MP46, MP55, T1P63, [1P68, TIPy2

Jlaboparopnas  paGora Ne 8. Msyuenwe  sBleHHSA
3JIEKTPOMAarHUTHOW MHIYKLUH

OK01,0K 04, IIK 1.1, TIK 3.2.,
JIP14, J1P23, JiP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, IIP63, 11P68, I1Py2

Teoperndeckoe 3ansrme. PemeHre 3a1ad 10 TeMe «3aKoH
MEKTPOMATHUTHON HMHAYKIME W SBJICHHEC CAMOMHAYKLIHH» C
npodecCHOHATBHOR HATPaBACHHOCTHIO

OK 01, OK 04, [TK 1.1, TIK 3.2,,
JIP14, JIP23, JIP24, JIP2S, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, I1P61, ITP62, TTP63, TIPG4,
ITIP67, TIPy2, [IPy5, TIPy9,ITPy13

Paznen 4. Konebanusa ¥ BOJHEL

Tema 4.1,
Mexanmyeckue
konedaHns ¥ BOTHEI

Teopernueckoe 3anarue. Mexanmyeckue konebanus
Konebarenmsaoe — memxkenme.  ['apMoHumdeckme — Konebapus.
CpobGonupie Mexanwgeckue xonebanus. [lpespamenue sHepruu
upu  koxebarensHoM  BrkeHHH. CBOOOIHEIC 3aTyXaIOUIHE
MEXaHuYecKne  Kojebanug. MareMarnueckuit MasITHHK.
[IpyxuaHEI MasSTHHK. BRIHYX/I€HHBIE MEXaHNYECKHE KonebaHus.
Pezonanc.

OK 05, JIP8, JIP16, JIP26, JIP33,
MP8§, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, 11P63, 11Py3

Teoperuyeckoe 3ansTHe, MeXaHUYECKHE BOIHbI
Ilonmepeunsie H NPOROIBHBEIE BOJHBL XapaKTePHCTHKH BOJHBL
3BYKOBBIC BOJIHEL. Y IBTPa3BYK U €I'0 NPHUMEHEHUE

OK 05, JIPS8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIPG2, TTPG3,
IIPy3

Tema 4.2.
IDNEKTPOMATrHUT-
HbIe KoNebanna 1
BOJIHHI

Teopernueckoe 3ausrue. DIEKTPOMArHUTHEIC KOJIcOaHU

Cpobo/iHple  3JIEKTPOMArHuTHEIE Koncbanusd. [lperpaimenue
3HepruM B KoneOarensHOM KoHTYpe. Dopmyna Tomcona.
3arTyxaoiue - JEKTpOMarHuTHRIe — Konebaemsa.  I'emeparop

OK 01, JIP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP5S, ITP62, TIP63,
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HE3aTYXAIOUIMX JJICKTPOMATHUTHEIK Konebaumit. BrHYXIeHHBIC
MEKTPHYECKUE KOMeOaHus.

[1Py3, 11Py10

Teoperuueckoe 3ausaTue. Licnu nepemMerHOro T0Ka

Iepemennsii Tok. I'eepaTop mepemeHHOro ToKa. EMKoctHOE M
HHIYKTHBHOE COIIPOTHBACHHS IIEPEMEHHOr0 TOKa. AKTHBHOE
coupormpiaeHre. 3akon OMa s 3MEKTpPHYECKOd  penu
IEPEeMCHHOTO ToKa. Pabora M MOIOBEOCTB IEPEMEHHOTO TOKa.
Pezonanc B ameKTpruUecKOi HEMH.

OK 01, JIPS, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP63, I1P67, [1Py9

Teoperuueckoe 3awaTme. Tpanchopmaropel. llomydenue,
nepesaya v pacupesieNicHUe JIEKTPOIHEPT UM
Tpanchopmatoper. Tokm BeicOKOH wacrotel. llonyuenwe,
nepenaya ¥ pacIupeieICHHE DIEKTPOIHEPT M.

OK 01, JIPS, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP67, TTPy1,
TTPy9, ITPy10

JladoparopHoe samsrme N9,  lccmemosamme — paGoTsI
Tparchopmaropa

OK 01, OK 04, [IK 1.1.,JIK 3.2.,
JIP14, JIP23, JIP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, 11P66, ITP610, IIPy7,
TTPy8, IIPy12

Teopernyeckoe 3ausTHe. JICKTPOMarHUTHEIE BOMHEL. [IpHHIUI
pajproces3n. IIpuMeHenne 3IEKTPOMArHUTHAIX BOJIH
ONEeKTPOMarHuTHOEe HoJe  Kak  ocoOblf  BHJ — MaTepuH.
OneKTpOMarHuTHBIE BOJHBL, HMX cBoMcTBa. Bubparop ['epua.
OtkpoiTeii konebarenpubiii KOHTYp. M3obperenue pagmo A.C.
[Monosem. HoraTae 0 pagrocBa3u. IIpHHUKMI pagvoCBsI3H.

OK 02, JIPS, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP61, ITP62,
11P63, [TP68, TTPy10

Teopermyeckoe 3ampdaTHe. PemleHue 3amad N0 TeMe
«DNEeKTPOMarHUTHEE KojeDaHus U BOJNHED ¢ IpodecCHOHANBHON
HAIIPaBIEHHOCTHIO

OK 01, OK 04, IIK 3.2, JiP14,
JIP23, JIP24, JIP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
TIPG1, TIP62, TIP63, IIP67, [IPY9,
TIPy13
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Konrpoibnas pabora

Pasen 5. Onraka

Tema 5.1.
Ilpupona ceeta

TeopeTnyeckoe 3aHsTHE. 3AKOHBI OTPAKEHUA M NPEIOMIEHHA
CReTa. SBJICHUE MTONHOTO OTPAXKECHIS

‘Toueunslt UcTOYHHEK cBeTa. CKOpPOCTH pacHpOCTPaHEHHS CBETA.
3aKOHBI OTPAXKEHUS M DpefioMnenus cgeta. CONHEUHBIE H JIYHHBIE
satmenud. Ipusnpmn [Noitrernca. [lonmoe oTpaxenue.

OK 05, JIP8, JIP16, JIP26, JIP33,
MPS$, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP5S5, I1P62, TTP63,
T1P64, TIPy2

Teopernueckoe 3austue. Jluussl llocTpoenne nm300paxeHUs B
nmua3ax. Qopmyna ToHKOH JHE3EL. OnTudecKkue nHpudoph

Jiunznl. HlocTpoenme m3o0paxenus B nuHzax. PopMmyna TOHKON
JAMH3BL. YBENWYEHHE IHH3BL a3 Kak ONTHUECKas CHCTEMA.
Onrraeckue npubopsl. Temeckonsl. Cuna crera. OCBEHEHHOCTS.
3aKOHBI OCBEIEHI0CTH

OK 04, JIPS, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIPG7, TIPS,
TIP69, IIPy3

JlaGoparopuoe 3amsitne Nel(. Onpejenenme 1oxazareis
TPEIOMIICHHS CTEKIIa

OK 04, JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, I1P64, TIP66,
[1P610, IIPy7, IIPy8, [IPy12

Tema 5.2
Bonrosrie csoiicTBa
cBera

Teopernueckoe 3anstue. MuTepdepenuus cBeta
Unrepdepennms cpera. KorepeHTHOCTH CBETOBBIX  Jiydei.
Umrepdepesnuss B touxmx 1nenkax. Komsna HeorTona.
Vicmosns3oBanue HETEPOEPEHIHE B HAYKE ¥ TEXHUKE

OK 05, JIPS, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, ITP62, ITPy1, IIPy4

Teopernueckoe sansgrue. ludpaxius ceeta
Judpaxnuus csera. Judpaxius Ba ey B NapamieNbHbIX JIydax.
Judpaxinuonnas pewerka. [Tousarue o ronorpadum.

OK 05, JIPS, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 11P62, T1Py1, T1Py4

Teopernueckoe 3ansrue. [omsipuzanus. [{ucnepens. CrekTpsl

Tlomspusanya nonepeussix BonH. Iomspusanus csera. JIBoHHOE
nygenpesiomnenue. Ilomspownpl. Jlucnepcust cBera.  Bunmwl
manyueHnit. Buner cnexktpos. Crexrphl Hcnyckanus. CIEKTpH

OK 05, JIP8, JIP16, JIP26, JIP33,
MPS§, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MPS5S, 11P62, I1Py4, I1Py8
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nornouterns. Croexrpanedeii anwm3. CHeKTPaybHBIE KITACCH
3BE3L.

Jlaboparopuoe 3ausatue Nell. OmnpeneneHue HIMHEL CBETOROH
BOJIHEI C IIOMOUTBIO THGPAKIHOHHOM PeIleTKH.

OK 04, JIP14, JIP23, JIP24, JIP2S,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, I1P66, T1P610,
[1Py7, I1Py8, [IPy12

Teoperndeckoe 3amarme. YpTpaduoNeTOBOE  H3IyUIEHHE.
Nudpakpacuoe n3ny4eHre. PEeHITEHOBCKME JIydH.
Yisrpaduonerosoe m3mywenue. MudpaxpacHoe wusnyyenue.
PenrrenoBckue nyun. VX 1pupoma u  cBoiicrea.  Ilikana
3JCKTPOMArHHTHBIX H3JIyHeHUA

OK 05, OK 07, JIP8, JIP16, JIP26,
JIP33, MP§, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MPSS5, TIP6S, TIP69

Tema 5.3
Creimansaas
TEOpHs
OTHOCHTEALHOCTH

Teopernuecxoe 3ansatue. Crepansbyas TCOPH OTHOCUTENEHOCTH
Jpmwxenne co  ckopoctelo  ceera.  llocTymatel  TeopHH
OTHOCHTEHBLHOCTH M CIEACTBHUA W3 HUX. VIHBapHaHTHOCTH MOIYIIA
CKOPOCTH CBETA B BAKYYME. JHEPIHUs [ToKoA. CBI3b Macchl U SHEPTUH
cBOOOTHON YaCcTHINEL. 3IEMEHTEI PEJITTHBHCTCKON NHHAMBKI

OK 05, JIP8, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP67, TTPG9,
TIPy2, TIPy5, ITPy11

Pasnen 6. Ksapropan ¢pusuxa

Tema 6.1.
KBaurosas onruka

Teoperuueckoe 3ansrme. KpanToBas rumoresa [lnanka.
Jlaprenne ceera. XuMuueckoe JcHCTBIE CBETA.

KranroBas  rumoresa  Ilmamxa.  TenmnmoBoe — m3nyyeHne.
Kopnyckynsapuo-ponsono#t  ayamusm. Porossl. [unoreza ne
bpoitns o BojHOBEIX cBoMicTBax uwactun. COOTHOIIEHHE
Heonpenenennocteil Ieiizenbepra. Jlapienue ceta. XHUMUYECKOe
nevicreue ceera. Ounrrsl ILH. Jlebenena u H.M. Basumosa

OK 05, JIPS, JiP16, JIP26, JIP33,
MP8, MP10, MP1§, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1IP61, IIP62,
I1P63, [1Py1, I1Py2, IIPy3, I1PyS

Teoperuseckoe 3ansarue. Pororddext. 3akoHr horodrddexra

Qorosddexr. VYpasHenue Oimnrreiina g gorosddexta.
Brenuwnii (HOTOIIEKTPHUIECKHIHA addekr. BayTtpennuit
poroaddext. Tuuel porosnementor. Hpumenenue dporosddexra

OK 02, JIP8, JIP16, JIP26, JIP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, TIP63,
T1P67, ITPy2, IIPy5
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Tema 6.2.
Duspka aToMa U
aTOMHOTO sAJipa

TeopeTHueckoe 3ansrde. SaepHas Mozens aroMa. Iloctynars
bopa

PassurHe B3rJI0B HA CTPOEHHE BellecTBa. MOZCHH CTPOCHMS
ATOMHOIO f/[pa. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpaxX BOAOPOA.
Sinepnas monens aroma. Onertel 3. Pesepdopna. Monens atoma
ronoposa 1o H. bopy. Keanrossie noctynarst bopa. jlaseprl.

OK 05, JIP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MPS5, T1P63, 11P64,
TIP65, TIPy2, TIPy3

Teopernueckoe 3AHATHE. Pajimoak tBHOCTE. 3akoH
PaIMOAKTHBHOTO paciala. PaMoakTHBHBIC IIPEBPACHISL.
PammroakTHBHOCTG. 3aKoH PagHOAKTABHOTO pacnasa.

Papmoaxtusupic mpeBpamenus. CnoocoObl  HabmIOZEHMA W
perucrpany  3apsHKkeHusx  gacTHy.  Oddext BasumioBa —
Yeperkora.

OK 05, JIP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP62, TIP63,
11PG4, ITP68, 1IPy2, [1Py4, [1PyS5,
I1Py9

Teoperndeckoe 3ansrne. Crpocuue atomuoro sapa. ledexr
MACCHI, SHEPIHA CBA3H U YCTOMYMBOCTH aTOMHBIX SAEP.

Crpoenne aromuoro sapa. Jledexr wmaccel, HEprus CBs3M H
YCTOHYHBOCTh ATOMHBIX sJIED.

OK 05, JIPS, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 11P63, I1P65, I1Py3

Teopernaecxoe 3auaThe. JANepHbIC peakiud. JHEPreTHYCCKHH
BBIXOJI ICPHBIX peakiii. HekyccTBeRHas pajiioaK THBHOCTS.
SlnepHsre peakuyu. SInepHas SHEPreTrKa. JHEPreTHUCCKIi BRIXOL,
sAepHbIX peakuuit. HckyccTBeHHad pagHoakTHBHOCTb.

OK 05, JIP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TIP62, T1P63,
[1Py5, I1Py9

Teopernueckoe 3ansrTme. [lenenme vsxensx samep. lennas
sfepHas peakuud. YIpasisieMas MemHas peakmus. SnaepHbid
peaxTop. bronoruueckoe geicTBRE pajioaKTHBHBIX H3NyUCHHH
Henenne tsoxensix snep. IlenHas spepHas peaknus. Y upasisemas
HenHas peakuus. Saepsrid peaxrtop. Ilonygenne pajoaKTuBHEIX
U30TONOB K HX nNpuMeHenre. buonormueckoe jpedcrsue
PANHOAKTHBHEIX H3TyISHUR. DIEeMEHTapHFBIE YaCTHIEY

OK 05, OK 07, JIP8, JIP16, JIP26,
JIP30, JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TIPG1,
I1P68, IMPy1, ITPy10

Teoperudecxoe 3ansiTHe. TepMosHEpHBIH CHHTE3
TepmosinepHpiil cHHTE3. DHEPIHs 3BE3,.

0K 05, OK 07, JIPS, JjiP16, JIP26,
JIP30, JiP33, MP8, MP1C, MP18,
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 11P61,
11P68, ITPGY, ITPy10

Pazxen 7. Crpoenne

Bceenennon

Tema 7.1

Teoperndeckoe 3anarue. Crpoenue ComHeYHOH CHCTEMBL

OK 05, JIP26, JIP34, MP5, MP21,

Crpoenne 3BE31b]l, KX OCHOBHEIEC XapaKTEPHUCTHKH. MP33, MP36, MP37, MP38,
ConaeyHoH Conreunas cucTeMa: IUIAHETHI W MaNpie Teiad, CHCTEMa JeMisg— 2 — MP55, MP56, MP57, T1P61,
CHCTCMBI Jlyna. Crpoenne ¥ spomonusa Conuna u 38831 Kraccuduxanms 11P63, 11P69, IIP610, [1Py1,
3BE3M. 3BE3B M HCTOYHUKM MX SHEPTHH. [TPy6, [1Py11, I1Py12
Tema 7.2 Teopernyeckoe 3apaTHe. Mieunnidi Ilyts — pama Iamakruxa. QK 05, JTIP26, JIP34, MP5, MP21,
DBOIOIHS Tunpl ranakTHK. PajuoraJakTHKH M KBasappl. BeeleHHad. 3akoH MP33, MP36, MP37, MP38,
BcenernoH Xabbna. 2 — MP55, MP56, MP57, 11P61,
lanakrtuxa. Tunsl ranaktuk CoBpeMeHHBIC PEJICTABJICHHAS O T1P63, IIPG9, I1P610, ITPy1,
CTPOCHHH H BOJIOLKH BeenenHo I1Py6, ITPy11, [IPy12
JIaGopaTopuoe 3ansarne Nel2. Pabora ¢ kaproii 3Be3gHoro Heba. OK 04, JIP14, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
2 '"'" MP12, MP13, MP15, MP16,
MP17, MP39, I1PG6, TTP6Y,
I1P610, ITPy1, IiPy7, TIPy12
PaboTa Hajg HHAHBHAYATLHBIM IIPOEKTOM 32 —
KoncyapTamun 6
ITpomexyrousas aTrecTAHUA B BHAC YK3aMeHa 6 e
Bcero: 196 34
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3. YCJIOBUA PEAJIMSAIINU ITIPOTPAMMBI YYEBHOI'O IIPEJIMETA

3.1. MarepuaJbHO-TeXHn4YecKoe odecrneyenue

HOnst ocsoenust mporpammbel yaebHoro npeamera OOIly.11 Pusuka B
OBIIOY «KOMT» umeercs yueOnerit xabunetr «Du3ukar.

IToMmenienve KaOWHETa OCHALIEHO TUIIOBEIM OOOPYAOBAaHHUEM, B TOM YUCIE
CHEIUAIN3HPOBAHHON  yuebuol  wmebenblo u  cpeicTBaMH  O0ydeHuUs,
HeOOXOOMMBIME  JUIL  BBIIONHEHHS TpeOOBaHMH K  YPOBHIO IIOATOTOBKU
00y9aroImmxcs.

Ocnamenue yuebHoro kabuxera:

—  IOCAIOYHBIC MeCTa II0 KOJMMYECTBY 00yIaroluXcs;
—  pabouee MeCTO NpenoaBaTels;

—  3aJaHus A KOHTPOJBHEBIX paboT;

- IIPO¢ECCHOHANBEHO-OPUEHTHPOBAHHEIE 38 aHWs;
—  3K3aMEeHAaIIMOHHbIC MaTepHasl.

TexHuyeckue cpeAcTBa 00ydeHus:

- TIEPCOHANBHBI  KOMIBIOTEp C  JIMICH3MOHHBIM  IIPOrPaMMHBIM
obecTieueHHEM;

— TIPOEKTOp C 3KPaHOM.

RENISH

bubnuoTeka, yuTaNBHBIN 341 ¢ BEIXOJOM B CeTh IHTepHET.

3.2. HadpopmannoHHoe odeciieyeHne peaju3aliiy IPorpaMmbl

Juns peanaszaigy nporpammsel B 6ubnuoreunom ¢orge OBIIOY «KOMT»
UMEIOTCSI MeYaTHBle M DJIEKTPOHHBIe oOpasoBaTelbHBIE M HMH(OPMAaLMOHHBIE
pecypcHl IS UCIIONB30BAHHAS B 00pa30oBaTeIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIEC HCTOUYHHAKHY

1. Maxumes I'.51., byxosues b.b., Corcxuit H.H. ®usuka 10 xnacc.
Yuebuuk. ba3oBriit u yriyOaennsiil yposuu. — M.: IIpocsernenue, 2022,

2. Msixumes I'.A., byxosuer b.b.,, Corckmit HH. ®Pusumxka 11 xiacc.
Yye6buuk. bazosslit u yrnyOnenHsIl ypoBHH. — M.: Ipoceemenue, 2022.

3.2.2. Jlono/iHUTe/IbHbIE HCTOYHHKH

1. Pogmonos, B.H. ®usuka mis kxomnemxed: ydebHoe mocodue g
cpepHero mnpogeccroHanbHoro obpasosanus / B.H. Poxumono. — Mocksa:
UznatenscrBo IOpaiit, 2023. — 202 c. — (IlpodeccuonansHoe obpazoBanue). —
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ISBN 978-5-534-10835-4. — Texct: snekTpoHHsIH // ObpaszoBaTenbHas miatdopma
FOpaiit [ca#iT]. — URL: https://urait.ru/bcode/517346

2. BacwireB, A.A. OQuspka: yuebHoe mnocobue mId  CpeiHero
npodeccuonanbaoro odpazosanus / A.A. Bacunee, B.E. ®exnopos, JI.[1. Xpamos.
— 2-e u3n., uenp. u jgon. — Mocksa: Mzparenscreo HOpaiit, 2023, — 211 c. —
(ITpopeccuonansuoe obpazoBanue). — ISBN 978-5-534-05702-7. — Texker:
snekTpouusift // OOpazomarensHas 1mardopma IOpalit [caitr]l. — URL:
https://urait.ru/beode/514208

3.2.3. UuTepHeT-pecypesl

1. Enunag  xomnekumyd — HAGPOBEIX — OOpa30OBaTENBHBIX  PECYpCOB
[OnexTpounnsi pecype]| URL: http:/school-collection.edu.ru/ ‘

2. Poccuiickas anexrponHas mkona [OnexTpoHHBI pecype] URL:
https://resh.edu.ru/

3. Mudoypox [Onexrponnsi pecype] URL: https://infourok.ru/

4. Pemry EI'D [Onextponssiii pecype] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPO.JIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O
HPEIMETA
KoHTpoir ¥ OLEHKa pe3ylbTaTOB OCBOGHHA YYEOHOro IIpenMeETa
PAcKpPEIBAIOTCS  4Yepe3 JUCHMINIMHApHBIE pe3ysbTaThl, HalpaBlIeHHBIE Ha
dopMupoBaHne OOMIMX Y TPOPECCHOHANBHBIX KOMIICTEHUMH IO pasaenaMm i
TeMaM CozepKaHus y4eOHOTo MaTepraa.

OGumas /
THOEBI 6HEeHOYHBIX
npodreccuoHANbHAN Pasgen / Tema MeponpusTHil
KOMHeTeHus
OK 01. Beibupats c11oco0Osl Benenve YCTHEI onpoc
peIeHus 3a1a4 Pasgen 1, Tema 1.3 Tectrporanue
npodeccroHaNLHON YcTHBIH onpoc
JIEATEIIBHOCTH Pazmen 2, Tema 2.1, Tema | TecTupoBanue
IPUMEHHTEIBHO K pasiu4asmM | 2.2, Tema 2.3 VYcTHBLI OIpoc
KOHTEKCTaM OU3NIECKHHA TUKTAHT
IlpencraBienue  pe3yasTaToOB
nabopaTopHEIX paboT
KonTponenas pabora
Pasmen 3, Tema 3.1, Tema | YcrHeIi onpoc
3.2, Tema 3.3, Tema 3.4, | llpencrasneHue pe3ynbTaToB
Tema 3.5 nabopaTopHEIX padoT “
Konrponerag pabora
Paznen 4, Tema 4.2 TectupoBaHUe
YerabIi ompoc
DusnyecKd# JUKTAHT
[lpencraBieHse pe3yabTaToB
1abopaTOpHBIX padoT
Kontponpras pabora
OK 02. Ycnonp3oBars Pazmen 1, Tema 1.2, Tema | YcTHBIH onpoc
COBPEMEHHBIE CPECTRA 1.3 DuznyecKuii JUKTaHT
HOUCKa, AHAIN3a U
HHTEPOPETALHA Pazpen 3, Tema 3.1, Tema | TecTuposaHue
HHpOPMALIHK, U 3.2, Tema 3.3, Tema 3.4 VeTHBI onpoc
uH(OPMALIHOHHbIC Du3uYecKUi TUKTAHT
TEXHOJIOTHH JUIS BEIIOIHECHHS IlpencraBnenue pe3ysIbTaTOB
3a1a4 npodeccuoHaTLHOH 1abopaToOPHEIX PaboT
NeATSIILHOCTH ‘ KonTponrHas pabota
Pazgen 4, Tema 4.2 KontponsHas padoTta
IlpencraBneHne pe3y/ibTaToB
naboparopHsiX pabor
Pazmen 5, Tema 5.1 [TpeacrapneHre pe3ynbTaTOB
nabopaTopHBIX paboT
KontponsHas pabota
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OK 03. ITnagppoBaTs &
peanr3oBBIBaThE COGCTBEHHOE
npodeccuoHATBHOE U
JIMYHOCTHOE PasBHUTHE,
IpPEIIPUHAMATEIBCKYIO
IEeSTeILHOCTD B
npodeccHoHaTEHOM chepe,
HCIIOB30BATE 3HAHUA HO
(UHAHCOBOH IPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHTYaLIsIX

Pazzen 6, Tema 6.1

KonTponpHas padota

Pazmen 2, Tema 2.2, Tema
2.3

IlpencraBneHre pe3yiabTaToB
na0opPaTOPHEIX PaboT
KonTponsHas pabora

Pazpmen 3, Tema 3.2

YerHBIH onpoc
IIpencraBneHue pe3yibTATOR
naboparopasix pabor
KouTponsras pabota

OK 04. DddexrurHO
B3aHMOIEHCTBOBATE 1
paboTaTh B KOJNEKTHBE K
KOMaH e

TloBTopenue Kypca QU3UKH
OCHOBHOH IIKOMBI

Bx0/HOM KOHTPONE

Pazgen 1, Tema 1.3

YCTHEBIHR OTIpoC
bu3nuecKyui JUKTAHT

Pazpmen 2, Tema 2.1, Tema
2.3

TectupoBanue

YCTHBEIH ompoc

dusnyeckuit TUKTAHT
IlpencraBnernue pe3yiabTaToB
naboparopHeIX paboT
Kontponrras paboTta

Pazzen 3, Tema 3.1, Tema
3.2, Tema 3.4, Tema 3.5

Tectupopanue
Ilpencrasnesne pes3ysbTaToB
nabopaTopHEIX paboT
KonrponsHas pabota

Paznen 4, Tema 4.2

KouTponsuas padota
IIpencraBnenne pe3ysibTaToB
nabopaTopHBIX paboT

Paszmen 5, Tema 5.1, Tema
5.2

YcTHBIR onpoc
[IpencrapneHne pe3ysbTaTNB
1a00paTopHBIX paboT
KontponsHag pabota

Pasmen 7, Tema 7.2

YerHbIl onpoc

Pu3pyecKkyi JUKTAHT
IIpencraBieHde pe3ynabTaTOB
1a00paTopHbIX padoT

OK 05. OcymecTBasTh
YCTHYIO ¥ IIUCHMEHHYIO
KOMMYHUKAIMIO Ha
rOCYZapCTBEHHOM SI3BIKE
Poccntickoit ®enepaniuu ¢
y4eTOM 0cOo0eHHOCTEH
COLMATHHOTO ¥ KyIbTYPHOI'O
KOHTEKCTa

Pazpgenr 1, Tema 1.1, Tema
1.2, Tema 1.3

YcTHEIH onpoc
®duzryeckul TUKTAHT

Pazmen 2, Tema 2.1, Tema
2.2, Tema 2.3

YeTHBIM onpoc

Qusudeckuit AUKTAHT
Kontponsaas pabota
[Ipencrasienne pe3ynbTaToOB
nabopaTopHbIX pabot
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Pazgen 3, Tema 3.1, Tema | Ycrupiif onpoc

3.4, Tema 3.5 PusmuecKuit JUKTAHT
KontponsHas pabota

Pazpenr 4, Tema 4.1, Tewma | llpeacrasieHue pesynabTaToB

4.2 nabopaTopHBIX padoT
Kontponsaas padota

Paznen 5, Tema 5.1, Tema | YcrHBIM onpoc

52, Tema 5.3 OuspuecKuil JUKTaHT _
IlpencraBnerue pe3ysnbTarToB
naGopaTopHBIX paboT
Konrponsaas padora

Pasgen 6, Tema 6.1, Tema | YcTHEIHN onpoc

6.2 Ou3nyecKuil JUKTAHT
KonTtponsHas pabora

Pasgen 7, Tema 7.1, Tema | YCTHEIA onpoc

7.2

IMpenctaBnenne pe3ylbTaroB
1abopaTopHBIX paboT

OK 07. CopeficTBOBATE
COXPaHEHHUIO OKPYXaOIIeH
cpensl, pecypcochepexeHuio,
IPUMEHSTE 3HAHUS 00
U3MECHEHUY KIIAMAaTa,
IPHHIAIIB] OEPEXTTBOTO
IIPOU3BONCTRA, ) (HEKTHBHO
JISHCTBOBATE B UPE3BBIYAHHBIX
CUTYaIUAX

Paznmen 2, Tema 2.2

YceTHBIH 01IpoC
QOH3UYECKUH AUKTaHT
Koutponsras padora

Paszpen 3, Tema 3.3

YeTHbIl 01poc
Ouzngeckuit UKTAHT

Kourponsnas pabora

Pasznen 5, Tema 5.2 TectupoBanue
VYeraselit onpoc
Ilpencragnenue pesyiasTaros

1abopaTOpHBIX padoT
Kontponsras pabora

Paspen 6, Tema 6.2

YcrHBI onrpoc

Kontponsras pabora
IlpeacrasneHyue pe3yibTaTORB
IPaKTHYESCKUX paboT

MK 1.1. OcymiecTBiaTh
NIOATOTOBKY U 00CITyKHBaHHE
pabouero mecta s paboTbl
Ha METAJUIOPEHYLIPX CTaHKaX
Pa3sIMYHOrO BUJA ¥ THIIA
{CREPIIIITBHEIX, TOKAPHBIX,
(hpesepHbIX, KONUPORBATLHBIX,
LITOHOYHBIX B

I (OBATBHBIX ).

Brenenue

Ycrueif onipoc

Paspen 3, Tema 3.2,
Tema 3.3, Tema 3.5

Vet onpoc
[IpescraBnesne pe3yasTaToB
7a00paTOPHEIX pabor,
oopMIEeHNE YePTEKEH U CXEM
npHOOPOB U YCTAHOBOK

Paznen 4, Tema 4.2

YerHBI onpoc
[IpexcraBneHuEe pPe3yNLTATOB
1abopaTopPHBIX pabor,
noaroroska  npubopoB  H
YCTaHOBOK /I TabopaTOpHBIX
pabot
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IK 3.2. OcymecTBaaTs
IOJTOTOBKY K
KCIOB30BaHUI0 HHCTPYMEHTA
U OCHAcTKH g paboOThl Ha
METANIOPEXKYITHX CTAHKaX
Pa3NWIHOTO BHJAA ¥ THIIA
{CBepIMMIBHEIX, TOKAPHBIX,
{pe3epHBIX, KOIHPOBAIBHLIX,
IHITOHOYHBIX U
IHIH(OBANBHEIX) ©
IPOrpaMMHEIM YIIpaBICHHEM,
HaCTPOMKY CTaHKa B
COOTBETCTBHHE € 3a/IAHHEM.

Brerenue

YeTHBIM olpoc

Pazpen 3, Tema 3.2,
Tema 3.3, Tema 3.5

Ycerapii onpoc
IlpencraBnenne pe3ynsTaTtos
naboparopHbIX paboT, cOopxa
YCTaHOBOK Juid J1a0OpaTOPHBIX
pabot

Paznen 4, Tema 4.2

YerHell onpoc
IIpencraBaenue pe3yiIbTaTOB
nadopaTopHbIx pabot, cOopka
YCTaHOBOK JNd 1a00paTOPHBIX
paCoT, BBIIOJHEHHE MHHHE-
IPOCKTOB IO  CO3ZaHMIO
3NEMEHTOB nabopaTOpPHOTO
o6opynoBaHus:
METAIUTHIECKUX KJIEMM,
IPOBOJOYHBIX PE3UCTOPOB,
COCHMHHUTENBHEIX IIPOBOJIOB
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