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1. HOACHUTEJIbBHASA 3AIINCKA

PabGouas nmporpamma o6mieodpazoBatenbHoro yueoHoro npeamera OVYIL.06
®uzuka npeaHazHadeHa Uil u3ydeHus ¢usuku B EHoTaeBckoM ¢unmane 'AOY
AO BO «AT'ACY», npu peanuzanuu oOpa3oBaTEIbHON MPOrpaMMbl CPETHETO
oOmero o0pa3oBaHMsl B Tpeaeraax OCBOCHHMS OCHOBHOH mpodeccruoHambHON
obpazoBatenbHoil mporpammbl CIIO (OIIOIT CIIO) mo mpodeccun 23.01.17
Mactep o peMOHTY ¥ 00CITYKHMBaHUIO aBTOMOOUIIEH.

Pabouas nporpamma yyebnoro npeamera OYIL.06 ®@usuka pazpadorana B
cooTBeTcTBUM DenepalibHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpenHero ob6mero oOpa3oBaHus, YTBepkAEHHBIM [Ipukasom MuHucTepcTBa
oOpa3zoBanusa u Hayku Poccuiickoit denepamuu ot 17 mas 2012 1. Ne 413 (c
U3MEHEHUSIMU U JIOTIOJIHEHUSAMH).

N3yuenue kypca (QU3MKK yriayOJIEHHOTO YPOBHS TIO3BOJISIET pEA30BaTh
3aaun Mpo(eccHoHaIbHON OpPHEHTAIMH, HAlpaBIeHO HA CO3JaHue YCIOBHUU ISt
NPOSIBIIEHUSI CBOMX MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
y4yaluMmcsi, KOTOpble HEOOXOMUMBI Ui MPOAOJDKEHUS OO0pa30BaHUS B BBHICHINX
y4eOHBIX 3aBEJCHHUAX TI0 PA3IWYHBIM  (DU3UKO-TEXHUUECKUM U MHKCHEPHBIM
CHEINAIHOCTSIM.

B mporpamme ompeaenstorcs IMJIaHUPYEMBIE PE3yJIbTaTbl OCBOCHUS Kypca
¢u3uku HAa  ypoBHE cpeaHero  oOmero  oOpa3oBaHHS:  JIMYHOCTHBIE,
MeTanpeaMeTHble, IpeaMeTHble (Ha  yryOnéHHoMm  ypoBHe). Hayuno-
METO/IOJIOTHYECKON OCHOBOM Juisi pa3paboTku TpeOOBaHWUU K JIMYHOCTHBIM,
METaNnpeIMETHbIM ¥ MPEAMETHBIM pe3yJibTaTaM OOYyYalolUXCs, OCBOMBIIMX
nporpaMMmy CpeAaHero o0Iero odpazoBaHUS Ha YIIIyOJNEHHOM YPOBHE, SIBISETCS
CUCTEMHO-JE€ATEIbHOCTHBINA MMOAXO/.

Conepxanue nporpammbel  OVYIL.06 @dusuka HaNpaBiICHO Ha
JTOCTHKEHHE CIICTYIOMNX HeJIei:

- (opMHpoBaHME HMHTEpECa W CTPEMJICHUS] OOYYAIOIIMXCSA K HAYYHOMY
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W3YYCHUIO TPUPOIBI, PAa3BUTHEC WX HWHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE  TPEACTABICHUNA O HAYYHOM  METOJE  ITO3HAHMSI
1 GOpPMHPOBAHUE UCCIICIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

- (hopMupoBaHHE HAyYHOTO MHMPOBO33PCHHS KaK pe3yibTaTa HU3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

- (opmupoBaHne yMeHUH OOBSCHATH SIBICHHS C UCIOJb30BAHHEM
(GU3HUECKUX 3HAHWHN M HAYYHBIX JOKA3aTEIbCTB;

- (hopmMupoBaHKE MPEACTABICHUI O PO (HU3UKH VIS Pa3BUTHUS JPYTHX

€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHI;

-pa3BUTHEC  TPEJCTABICHUNA O BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHAIBHOW  JICSITCIbHOCTH, CBSI3aHHBIX C (DU3MKOH, IOJATOTOBKA
K JaJdbHEHIIeMy 0OYYCHHUIO B 5TOM HaIPABJICHHH.

JocTkenue ATUX Lenel obOecreuynBaeTcs pelIeHUEM CIEIYIONIMX 3aaad
B IIpoliecce M3y4YeHUs Kypca (U3UKU Ha YPOBHE CpeIHEro 0011Iero oopa3oBaHus:

- NpuUOOpeTeHHe CHUCTEeMbl 3HaHMK 00 oO0mux  (PU3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX, BKIOYAs MEXaHUKY, MOJEKYISPHYIO
bU3UKY, PIEKTPOJAMHAMUKY, KBAHTOBYIO (DM3UKY H DJIEMEHTBHI acTpO(H3UKH;
dbopMHUpOBaHUE YMEHHI MPUMEHSTH TECOPETUUYECKUE 3HAHMS [JISI OOBSICHEHUS
bu3MUecKuX SBICHUN B MPUPOAEC U IS TNPUHATUAS NPAKTHYECKUX PEIICHUN
B IIOBCEJIHEBHOM JKHU3HU;

- OCBOCHHE CIIOCOOOB pEIICHUS Pa3IWYHBIX 3a7ad C SIBHO 3aJIaHHOMN
dbuznueckor MOJENbIo, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3TaHHe
duznuecko MojenH, aJeKBATHOW yCIOBUSAM 3aJadd, B TOM 4YHCIE 3a]ad
WH)XCHEPHOTO XapaKTepa;

- MOHMMaHHWe (PU3NUYECKUX OCHOB W MPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX TMPOIECCOB, WX BIUAHUS HA OKPYKAIONIIYIO
cpeny;

- OBJIQJICHHE METOJaMHU CaMOCTOSTEIHHOTO TUIAHUPOBAHUS U MTPOBEICHHUS

(GU3UYECKUX SKCIEPUMEHTOB, aHalIu3a | UHTEpOpeTaluu HUHPOpMAaIUU,
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OmpeieNIeHHs] TOCTOBEPHOCTH MOTYUYEHHOT'0 PE3yJIbTaTa;

- CO3JjaHHM€  YCIOBUWM IS  pPa3BUTUS  YMEHHH  MPOEKTHO-
HCCIIEIOBATEILCKOM, TBOPUECKOM NEATeIbHOCTH; pa3BUTUE MHTEpeca K cepam
npodeccuoHaIbHON JAeATebHOCTH, CBSI3aHHOU ¢ (DU3UKOM.

B pabouyro mnporpamMmy BKJIIOYEHO COJEp)KaHHUE, HAMpaBICHHOE Ha
dbopmupoBaHue |y  OOydYarOIIUXCS  KOMIETEHIWNA, HEOOXOAMMBIX IS
kauectBeHHOTO ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOrO OOIIEro
o0pa3oBaHus — MPOrpaMMbl TOJATOTOBKH KBaTU(DUIIMPOBAHHBIX paboYMX,

ciyxanux (ITITKPC).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrtecTBeHHO-Hay4yHOro o0Opa3oBaHHUs (QU3MKA Kak Y4eOHBIH
npeaMET 3aHUMaeT BaXKHOE MECTO B (POPMHUPOBAHUH HAYYHOTO MHPOBO33PEHUS U
03HAKOMJICHHSI OOYYaIOIIMXCsl C METOJaMH HAay4dHOTO ITO3HAHHS OKPY>KAIOIIETro
MHpa, a Takke ¢ (U3UIECKUMH OCHOBAaMH COBPEMEHHOIO TIPOW3BOJICTBA H
OBITOBOTO TEXHUYECKOTO OKPY)KCHHUs dYeloBeKa, B (hOPMUPOBAHUU COOCTBEHHOM
MO3UILIMKM TI0 OTHOIICHHIO K (pu3nueckoil mHpOpMalmu, MOJIYyYEHHON M3 Pa3HBIX
HUCTOYHUKOB.

YcenemHocTh M3y4E€HHUsI MpeAMETa CBSI3aHa C  OBJIAJICHUEM OCHOBaMHU
y4eOHO-HCCIIEeIOBATEIbCKON AeATEILHOCTH, MPUMECHEHHUEM IIOJIYyYEHHBIX 3HAHHUUN
[IPU PEIICHUU MPAKTHYECKUX U TEOPETHUECKUX 3a/1au.

B ocHoBe yueOHOro mpemmera OVYIL.06 dusmka NEKUT yCTaHOBKA Ha
dbopMupoBaHHE Yy CTYISGHTOB CHCTEMBl 0a30BbIX MOHATUH (QU3HKH W
MIPEICTaBICHUN O COBPEMEHHOM (PU3MUECKON KapTUHE MHpPA, a TaKKe BHIpaOOTKA
YMEHUW TNpPUMEHATh (U3MYECKHE 3HaHWA, Kak B  TpodeccHoHaTbHOU
NEeATEeNbHOCTH, TaK U JIJIs1 PELIECHUS )KU3HEHHBIX 3a]1ay.

MHorue mojaoKeHus, pa3BUBacMbie (PU3UKOM, paCCMAaTPUBAIOTCS KaK OCHOBA
CO3JJaHUsI M  MCIHOJIb30BaHUSI ~MH(MOPMALIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
texHojoruii (MKT) — oaHoro wu3 HauOojee 3HAYMMBIX TEXHOJOTHYECKUX

JTOCTHKEHUH COBPEMEHHOMN IUBUIIN3AIMH.



dusznka TaET KIOY K TOHUMAaHUI0 MHOTOYHCIIEHHBIX SBJICHUN U MPOLIECCOB
OKpY’Karolero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIaCTSIX, COLIMOIOTUH, IKOHOMUKE,
S3bIKe, JIUTEpatype u 1p.). B dusuke popmupyroTcss MHOTHE BUIIBI IESITEIHLHOCTH,
KOTOpblE HUMEIOT MeTampeaMeTHBIM xapaktep. K HMM B mepByr ouepenn
OTHOCSITCSI: MOJICJIUPOBaHUE OOBEKTOB U IMPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJI0OB TIO3HAaHMS, CHUCTEMHO-UH(POPMAIMOHHBIN aHanu3, (QopMyIupoBaHUE
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHnEe, CUCTeMaTH3allusl, BhISIBJICHUE
NPUYMHHO-CIICICTBEHHBIX CBSI3€M, TMOUCK aHAJIOrOB, YIpaBIEHHE OOBEKTaMH H
npoiieccaMu. MIMEHHO 5Ta JUCHUIUIMHA TO3BOJISET TMO3HAKOMUTH CTYIEHTOB C
HAyYHBIMM METOJIaMH TIO3HAHUS, HAYYUTh HMX OTJIUYaTh THUIOTE3y OT TEOpPHH,
TEOPHIO OT IKCIICPUMEHTA.

duszrka UMeeT O4YeHb  OOJBIIOE W  BCEBO3pACTAIOIIEE  YHCIIO
MEXIUCIUIUIMHAPHBIX CBSI3eH, MpUUéM Ha YpPOBHE KaK MOHSATHUHHOTO ammapara,
Tak U UHCTpyMeHTapusa. Cka3aHHOE IIO3BOJISIET paccMaTpuBaTh (U3MKY Kak
METaJUCLMILUINHY, KOTOpas NPEAOCTaBISIET MEXKIUCHUIUIMHAPHBIA S3BIK IS
ONMCaHUs HAYYHON KapTHUHBI MHpA.

duznka ABJISIETCSA CUCTEMOOOPA3YIOITUM dbakropom TUISt
€CTECTBEHHOHAYYHBIX Yy4YEOHBIX TMPEIMETOB, MOCKOIbKY (U3HUECKUE 3aKOHBI
JeXaT B OCHOBE COJACp)KaHUS XUMUHU, Ouoioruu, reorpaduu, acTpOHOMHUHU U
CHEUUANIbHBIX  JUCHMIUIMH  (TEXHUYECKAasT  MEXaHHWKa,  BJIEKTPOTEXHUKa,
3JEKTpOHUKAa W JAp.). Yueonwsii mnpeamer OVIL0O6 ®usuka co3maét
VHUBEpCAIbHYIO 0a3y s u3ydeHus: oOmenpo(ecCHOHaIbHBIX U CHEIHATBHBIX
JTUCIUIUIMH, 3aKiIajeiBas (QyHAAMEHT IS TOCIEAYIOMEero OOy4eHHs CTYJIEHTOB.
OO6nanmas TOrMYecKOr CTPOMHOCTBIO M OMHUPAsICh HA DKCIEPUMEHTAIbHBIE (PaKTHI,
yaeOnsbrit mpeamer OVYIL.06 dusuka hopMHUpyeT y CTYIESHTOB MOMINHHO HAYIHOE
MUpOBO33peHue. Du3uKa SBISETCS OCHOBOM yYEHHS O MaTepuajbHOM MHpPE M
pemiaeT npoOJieMbl 3TOTO MUPA.

[Tpu ocsoeHun npodeccuid  CIIO  TexHoiormyeckoro mnpoduis
npodecCuOHaNbHOrO0 00pa3oBaHusl (Pu3uka H3ydaeTcsi Oojiee yriayOJIEHHO, Kak

npopuiabHas yuyeOHas UCHUIUIMHA, Y4YWUTHIBAIOWAA CHENU(UKY OCBauBaeMOM
.



npodeccum.

B coxepxanum y4eOHOM IUCHMIUIMHBI MO (QU3NKE TPU TMOJTOTOBKE
CTYJEHTOB IO MNPOQPECCUsIM TEXHOJOrHuecKkoro mnpoduis npodhecCuoHATbHOIO
oOpazoBaHus MPOUIBHON COCTABISAIONICH ABIACTCS pa3fen « DJIEKTPOIUHAMUKAY,
TaK Kak OOJBIIMHCTBO Mpodecchii, OTHOCIIIUXCS K 3TOMY MPOdUIII0, CBS3aHBI C
AIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teoperuueckue cBeaeHUs] MO (PUBMKE AOMOIHSIIOTCS JIEMOHCTpALMSIMU U
MPAKTUYECKUMU 3aHSATUSIMHU.

C uenbro peanuzainuu paboueit mporpammbl Bocniutanus uzydenue OVYI1.06
®dusuka BeAETCS B XOJ€ YPOUHOU U BHEYPOUHOU AECATEIBHOCTH, OCYILECTBIIEMON
¢dbummasoM, COBMECTHO C CEMbEHN M IPYTMMU MHCTUTYTAMH BOCTIUTAHUS.

Cornacio ®I'OC cpegnero obmiero o0pa3oBaHWs, B COOTBETCTBUHM C
miaHoMm BHeypouHoit aesitensHocTH OITOTII CIIO no npodeccun 23.01.17 Mactep
0 PEMOHTY M 00CITyKUBaHHIO aBTOMOOMIIeH, B xoa¢e uzydenuss OYI1.06 ®uzuka B
TeyeHue 1,2 cemecTpa, peanuszyercs Kypc BHEYPOUHOR MAEATENbHOCTH (KypC
«aauBuayansHbIil poekT»). O0bEM Kypca - 32 yaca.

B cootBercTBUU ¢ yueOoHBIM TuTaHoMm OITOIT CIIO mo mpodeccun 23.01.17
Macrep 1o peMOHTY U OOCTy>KMBaHHIO aBToMOOmiIe B xoxe m3yudenuss OVIL.06
®u3rkKa MO0 OKOHYAHHWU CEMECTpAa MPOBOJUTCS TEKyllas aTTecTalus, 3aJaHus
KOTOPOW OXBAaThIBAIOT BCE TEMbI, W3YyYEHHbIE CTYIEHTOM 3a ceMecTp. Tekymas
aTTeCTallds 3a CEMECTpP MPOBOAUTCA B paMKax MPAKTUYECKUX 3aHATUUA IO
npeamery. opMa npoBeaeHUs TEKYIIEH aTTECTAllMH —KOHTPOJIbHbIE PA0OTHI.

Nzydenne oOmeoOpazoBarenbHoro ydebHoro mnpeamera OVYIL06 dusmka
3aBepIaeTCs MOBEICHHEM UTOrOB B (hOpMe dK3aMEHa B paMKaxX MPOMEKYTOYHOM
aTrrectaruu cTyaeHToB B mpoiecce ocBoeHus OIIOII CIIO ¢ nonydeHuem

cpeanero oomiero oopazoBanus (IITIKPC).

3. MECTO YUYEBHOTI'O ITPEAMETA B YYEBHOM IIJIAHE.
VueOnpii mpeamer OVIL.06 @Duszuka sBageTcs Y4eOHBIM IPEIMETOM

npeamMetrHon obOnactu  «EctecTBeHHO-HayuHble mnpenmetsy PI'OC  cpegnero
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o01iero oOpa3oBaHus.

VYueoOnsii npenmer OVYIL.06 ®dusuka BXOAUT B COCTaB OOIIMX Y4eOHBIX
MPEAMETOB, 00s3aTeNbHBIX [JII OCBOCHHUSI  TEXHOJOTHYECKOTO  Mpoduis
npodeccuoHanbHoro oopazoanus ydebnoro miana OIIOIT CIIO (ITITKPC) mo
npodeccun 23.01.17 Mactep o peMOHTY U OOCITY’KMBaHHIO aBTOMOOMIEH Ha Oase
OCHOBHOTO 00I1Iero o0pa3oBaHUsl ¢ MOJYYEHUEM CPEIHEro OOIIero oopa3oBaHMUs.
Ha uzyuenune npenmera orBoautcs 180 yacoB, B TOM 4ucie BapuaTuBHas 4acTh 90
YacoB.

4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MNPEIJMETA

OcBoenue coaepkanus yueoHoro npeamera OYIL.06 dusnka obecrieunBacT

JOCTHXKEHNE 00YYAIOIIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIuunocmmuuwix:
JIP1 oco3HaHune 00y4aromUMHUCS POCCUICKON rpaXkIaHCKOW UIEHTUYHOCTH;

JIP2 T'OTOBHOCTDH K CaMOpPa3BHUTHIO, CaMOCTOATCIBHOCTH )41

CaMOOIIPEICIICHUIO;
JIP3 Hanuuue MOTHBAIIMU K O0YUYEHUIO U JTUYHOCTHOMY Pa3BUTHIO;

JIPS TOTOBHOCTHP M CIIOCOOHOCTHh OOYYAIOIMIUXCA PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX

TPaAUITMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA;

JIP6 pacmvpeHnue KU3HEHHOTO OMbITa U OIbITa JIESITEIBHOCTH B MPOLECCE

pcaim3aliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHUTATEIILHOMN ACATCIIPHOCTU,
B TOM 4HUCJIC B 4aCTHU:

IrpaKIaHCKOIro BOCIIMTAHUA .

JIP6.S TOTOBHOCTh BECTH COBMECTHYK JEATEIBHOCTh B HHTEpECax



rpax1aHCKOT' O 06HICCTBa, y4aCTBOBAThb B CaMOYyIIpaBJICHUN B

o011eo0pazoBaTeIbHON OPraHU3aly U AETCKO-IOHOIIECKUX OpraHu3alusx;

HNAaTPUOTHYCCKOI'O BOCIIMTAHUSA

JIP6.8 chopMHPOBAHHOCTH POCCUICKOM TPaKJAHCKOM HWIEHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIepel
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSILEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JIP6.13 criocoOHOCTh OIICHWBATH CUTYAllMI0O U TPUHUMATh OCO3HAHHBIE

peuiCHus, OpUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTH,

ICTCTUIECCKOI'O BOCIIMTAHUA

JIP6.16 »scTeTMdeckoe OTHOIICHHE K MHUpPY, BKJIIOYasi SCTETHUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOpTa, TpyAa U OOIIECTBEHHBIX

OTHOIIICHUH;

dbu3nyecKoro BOCIUTAHNUSA:

JIP6.22 akTUBHOE€ HENPUATHE BPEIHBIX TNPHUBBIYEK M HHBIX (HOPM

NPUYUHEHUS Bpeaa GU3NIECKOMY U TICUXHYECKOMY 3J10POBBIO;

TPYAOBOI'O BOCIIMTAHHUA

JIP6.24 T10TOBHOCTP K AaKTUBHOW JEATEIILHOCTH TEXHOJIOTUYECKOU U
COITMAIbHON HAIpPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATH, IIAHUPOBATH M

CaMOCTOATCIbHO BBIIIOJIIHATD TaKYIO ACATCIIBHOCTD,

IKOJOIrMI4€CKOro BOCIuTaHuA:

JIP6.27 chopMHUpPOBAaHHOCTh OKOJOTHYECKOW KYyJIbTYpbl, TOHUMAaHUE
BIIMAHUS COLMAIbHO-PKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOAHON U

COIMAIBLHOM Cpeibl, 0CO3HAHKE TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIIeM;
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IHEHHOCTH HAVYHOI'O ITO3HAHMWA .

JIP6.34 oco3HaHHWE LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh IPOEKTHYIO U UCCIEAOBATENbCKYIO ACSITEIbHOCTh UHINBUIYAIBHO
U B IpymIe.

Memanpeomemmnuix:

MP1 ocBoeHHbIE  OOYYaIOIIUMHCS  MEXKIPEAMETHbIE  TOHATUS U
YHUBEpCaJbHbIE  y4eOHBbIE  JCUCTBUA  (perylsaTHUBHBIC,  IO3HABaTEJbHEIE,
KOMMYHHKATHUBHBIE);

MP2 crocoOHOCT, MX HCIOJB30BaHHUSA B ITO3HABATEIBHON M COLMAIBLHOU
MPaKTUKE, TOTOBHOCTh K CAMOCTOATEIILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOW  JESATEIBHOCTH,  OpraHM3alui  y4eOHOTO  COTPYAHUYECTBA  C
NeJJarorTHYeCKUMU  PaOOTHUKAMH M CBEPCTHHKAMH, K YYAaCTHIO B TOCTPOEHUH
WHIMBUIYaJIbHON 00pa30BaTeIbHON TPACKTOPHH;

MP3 oBnageHue HaBBIKAMH Y4eOHO-HCCIIEOBATEIBLCKOM, IPOCKTHON U

COLIPIEUIBHOIZ JACATCIIBHOCTH,

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHMS OCHOBHOM 00pa3oBaTeIbHOMN

IIPOTPaMMBbI JOJKHBI OTPAXKaTh:

Osnadenue YHUBEPCAIbHbIMU yueoOHbIMU no3naeameibHbiMu

oelucmeusamu:

a) 0a30BbIe JOrHYeCKHe JeHCTBUS:

YVIIJ 1 camocToaTensHO (GOPMYIHPOBATh U aKTyaJIU3UPOBATh MPOOIeMy,

paccMaTpuBaTh €€ BCCCTOPOHHC,

YVYI1/14 BbIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX

SABJICHHAX,

YVIIIS BHOCHTh KOPPEKTHBBI B AEATEIBHOCTH, OIICHUBATh COOTBETCTBUE

PE3YIbTATOB LCJIAAM, OCHUBATL PUCKHA HOCJ'IGI{CTBHIZ ACATCIIBHOCTH,

11



YYII(EHII)1  BbIABIATE  3aKOHOMEPHOCTH UM NPOTUBOpPEYUS B
paccMaTpUBaeMbIX  (PU3NYECKHUX, XUMHUYECKUX, OHOJOTMYECKUX  SBIICHUAX,
HaIlpuMep, aHAJTM3UPOBATh (PU3UUYECKUE MPOLECCHl U SIBICHHS C UCIOJIb30BaHUEM
(¢u3nUecKnX 3aKOHOB U TEOPHl, HAIPUMEP, 3aKOHA COXPAHEHUS MEXAHMYECKOU
DHEPIUU, 3aKOHA COXPAaHECHHs HUMIIYJIbCA, a30BbIX 3aKOHOB, 3akoHa KyioHna,
MOJEKYISIPHO-KUHETUUYECKOM  TEOPUM  CTPOCHMSI  BEIIECTBA,  BBISABIATH
3aKOHOMEPHOCTH B MPOSBICHUH OOIIMX CBOWCTB y BEILIECTB, OTHOCAIIUXCS K

OJHOMY KJIaCCY XUMHNYCCKUX COGI[PIHGHPIﬁ;

YVYIIA(EHII)2 onpenensth ycIOBUS MPUMEHUMOCTH MoAesield hU3nUecKuX
TET W TPOLECCOB (SIBICHUI), HampuMep, HWHEpIHaIbHAasg CHCTEeMa OTCYETa,
abcomoTHO ympyrass nedopmanus, Mojeled Tras3a, KHUIKOCTH U TBEPIOTO

(KpHCTAIITMYECKOT0) TeJla, UACAIBHOIO ra3a;

YVYIII(EHII)7 pa3BuBaTh KpPEaTUBHOE MBIIUICHUE TPU  PEIICHUU
KU3HEHHBIX MpOOJieM, HalpuUMep, OOBICHATH OCHOBHBIE TPHUHIIUIBI JIEHCTBUS
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMM, TAKUX KaK: YJIbTPa3ByKOBasl IMArHOCTHKA
B TEXHUKE U MEIUIIMHE, pajap, paauoNpUEMHUK, TeleBu3op, Tenaedon, CBY-neus;

¥ YCIIOBHM MX 0€30MMacHOTO MIPUMEHEHHS B MPAKTUICCKON KU3HU.

0) 0230BbIE HCCJIET0OBATEILCKHE NeHCTBUSA:

YYI7 BnaageTh HaBbIKaMU Y4Y€OHO-UCCIEAOBATEIBCKOW M MPOEKTHOMU

JeSITETbHOCTH, HABBIKAMH pa3pelieHust mpoosem;

YVII/A8 criocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB

peHICHUA MPAKTUICCKUX 3aaa4, IPUMCHCHHIO PA3JIMYHBIX MCTOAOB IIO3HAHM,

YVYII12 BbIABIATH NMPUUMHHO-CIEACTBEHHBIC CBSI3M W aKTYalIM3UPOBATH
3a7a4y, BBIABUTaTh THUNOTE3y €€ pEUIEHUs, HAXOAUTh ApPryMEHTHl JUIA

JI0KA3aTeJIbCTBA CBOMX YTBEPKICHUM, 3aJ1aBATh MTAPAMETPhI U KPUTEPUH PELICHUS;

YYIIA17 yMeThr NEpEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO

00JIaCTH JKU3HEAESITEIbHOCTH;
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YVIIJA20 craButh mpoOiemMbl U 3aayu, JOMYCKAIOLIUE albTepHATUBHbBIE

pelLIeHHUS;

YVYIIA(EHII)8 npoBOAUTh 3KCOEPUMEHTHI W HCCIEAOBAHUS, HAIPUMED,
NEUCTBUA MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM; SIBJIEHHUS 3JIEKTPOMATHUTHOM
WHYKIIMH, 3aBUCUMOCTHU TIEPHOJIa MaJIbIX KOJIeOaHUM MaTEMaTUY€CKOTO MasiTHUKA

OT MapaMeTpoOB KoJieOaTeIbHON CUCTEMBI;

YVYIIA(EHII)9 1npoBoAWTh  MCCIEIOBaHUS  3aBUCUMOCTEHW  MEXKIY
bu3MYeCKUMHU BEIMYMHAMM, HAMpUMEp: 3aBUCHUMOCTH Tiepuoja oOpalieHus
KOHMYECKOT0 MaATHUKA OT €ro MapameTpoB; 3aBUCUMOCTH CHJIbI YHPYTOCTH OT
nedopManuu I TPYXKUHBI U PE3MHOBOTO 00paslia; MCCICIOBAHUE OCTHIBAHMUSI
BEILIECTBA; MCCIIEC/IOBAHNE 3aBUCUMOCTH TMOJIE3HOW MOUIHOCTU MCTOYHUKA TOKA OT

CHJIBI TOKA,

YYII(EHIT)11 ¢popmupoBaTh HAy4IHBIH THUI MBIIIUICHUS, BJIaJIeTh HAYYHOMN
TEPMUHOJIOTUEH, KIIOUEBBIMU MOHSATUSAMU M METOAAMU, HAIpUMEp, OINHCHIBATH
U3y4YeHHbIE (U3MUECKHE SBJICHHUS U TMPOLIECCHl C HCIOJNb30BaHUEM (U3HUECKHUX
BEJIMYUH, HAIIPUMEP: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA

CBETa, DHEPTrUsl U UMNYIbC (HOTOHA;

YVYIIA(EHII)12 yMmeTh MNEpPEeHOCUTh 3HAHUS B TIO3HABATEIbHYIO U
MPAKTUYECKYI0 00JIacTH JeATEIBHOCTH, HAMpPUMEp, Paclo3HaBaTh (U3MUECKHUE
SBJICHUS B OMbBITAX U OKPY’KaroUIeH KU3HU, HAIPUMEP: OTPaKEHUE, MPETOMIICHHE,

uHTEpPEpeHIIHs, TUPPAKIUS U TOJSIpU3AIUS CBETa, TUCTIEpCcHs cBeTa (Ha 6a30BOM

ypoBHe);

YYIII(EHII)1S npoBoAuTh UCCIEAOBAHUS YCIOBUN PABHOBECHUSI TBEPIOTO
TeJIa, UMEIOIIETO OCh BPAalCHUS; KOHCTPYUPOBAHNUE KPOHIITEHHOB U PACUET CHUJI

YIPYTOCTH; U3YYEHUE YCTOMUMBOCTH TBEPAOIO TENA, UMEIOLIETO IIOMIAAb OMTOPHI.

B) padoTa ¢ nuadopMalme:
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YVIIJ 21 BnageTs HaBbIKaMM MOJY4YEHUsT HMH(OpPMALUMU U3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYILECTBIATH IOUCK, aHAIU3, CUCTEMATU3ALIUIO

Y MHTEpIpEeTalnio HHPOpMalUU pa3aIudHbIX BUAOB U (OPM MPEICTABICHHUS;

YYILIA 24 UCIIOJIB30BATh CpeacTBa MH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJOTUW B PEIIEHMH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
Y OpPraHU3alMOHHBIX 3a/1ay ¢ COOJIIOJICHUEM TPEOOBAHUIM 3PrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, PecypcocOepekeHMs, MPAaBOBBIX M ATHYECKUX HOPM,

HOpM MHGOPMAIMOHHON 0€30MacCHOCTH;

YVIIA(EHII)17  wucnons3oBaTh  CpeAcTBa  HMH(MOPMAIMOHHBIX U
KOMMYHUKaIIMOHHBIX TEXHOJIOTMH B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX
U OpPraHu3allMOHHBIX 3a/lay, MCMOJIb30BaTh WH(OPMAIIMOHHBIE. TEXHOJOTHM IS
MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUH U MPEACTABICHUS UHPOPMAILIUU TIPU
HOJArOTOBKE COOOIIEHUH O NMPUMEHEHMH 3aKOHOB (M3HMKH, XUMHUU B TEXHUKE H

TCXHOJIOTUAX,

Osnadenue ynugepcaib HblMU KOMMYHUKAMUBHBIMU OCUCM BUAMU.

a) ooLIeHue:

YKJI3 Biiaieth pa3IMaHBIME CTIOCOOAMH OOIIEHUS M B3aUMOJICHCTBHS;

YK/S pa3BépHyTO ¥ JIOTUYHO H3JIaraTb CBOK TOYKY 3pEHHUS C

HCIIOJIB30BAHHUCM A3BIKOBLIX CPCACTB,

YKI(EHII)2 mipu o6cyxaeHnn GU3NICCKUX, XUMHUICCKUX, OMOJIOTHUYCCKUX
mpo0ieM, CrocoOOB pelieHusl 3ajad, pPe3yslbTaToB YYEOHBIX HCCIEIOBAHUN H
MIPOCKTOB B 00JIACTM ©CTECTBO3HAHMS; B XOJI¢ JUCKYCCHH O COBPEMEHHOM

€CTECTBEHHO-HAYYHON KapTUHE MUPA;

0) COBMeCTHAA NeATEJILbHOCTh:

YK/I6 noHuMMaTh MW UCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOM U

WHIWBUYaJTbHOU pabOTHI;

14



YK/10 npennaratb HOBbIE TPOEKTHI, OLIEHUBATh UJEH C MO3ULINU HOBU3HBI,

OPUTIHHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAYUMOCTH,

YKIA(EHII)3 paboTtaTh B rpymnie Mnpu BBIITOJIHEHUH MPOCKTHBIX padoT; Mpu
IJJTAHUPOBAHWH, MPOBEICHUU W HHTEPIIPETALMHU PE3YJIBTATOB OIBITOB U AHAJIN3E
JOTIOTHUTENbHBIX UCTOYHUKOB MH(OPMAIUU [0 HU3Yy4aeMOUW Teme; MpU aHaIu3e
JOTIOHUTENbHBIX MCTOYHUKOB HMH(POPMALMM;, TpPHU OOCYXJIEHHUU BOIPOCOB
MEXIPEIMETHOTO XapakTepa (Hampumep, mno Temam "JIBuwxkeHue B mnpupoje”,
"TeruiooOMeH B KMBOW mpupoje", "DIeKTpoOMarHUTHbIE SIBJIIEHUA B TpuUpoze",

"CBeTOBbIC ABJICHUS B pupojie").

Osnadenue yHugepcaib HblMU Pe2YAmuU8HbIMU OCUCH BUAMU.

a) cCaMOOpPraHu3aNNd:

YP/I2 camMOCTOSITENBHO COCTABISTH IUIAH PEIICHHS MPOOJIeMbl C y4ETOM

HMCIOIIUXCA pECYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U HpGHHOQTeHHﬁ;

YPI4 pacuipsaTh paMKd y4eOHOro MpeaMera Ha OCHOBE JIMYHBIX

MPEANOYTEHNH;

YPA(EHID1 CaMOCTOSATEIBHO OCYIIECTBIIATh IT03HABATEJIbHYIO
NEATeIbHOCTh B 00JacTh (PU3MKH, XWUMUH, OWOJOTHH, BBISABIATH IPOOJIEMEI,

CTaBUTH U HOPMYIUPOBATH 33/1a4H;

YPI(EHII)2 caMOoCTOSTEIbHO COCTaBJIATH IUIAH PEIICHUS PACUYETHBIX U
Ka4eCTBEHHBIX 3aJ71a4 10 (PU3UKE U XUMUH, IJIaH BBITOTHEHUS MPAKTHICCKON WU
HCCIIeIOBATEILCKON PaboThl ¢ YYETOM HMMEIOMIUXCS PECYPCOB M COOCTBEHHBIX

BO3MOKHOCTEH;

0) CAMOKOHTPOJIb:

YP/19 Bnagetr HaBbIKAMH TO3HABATEIBLHOM pedieKCHUM KaK OCO3HAHUS
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U

OCHOBaAHUI;
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YP10 ucnons3oBaTh NpUEMBI peQIIEKCUU JUIsl OLICHKU CUTYallMH, BbIOOpa

BEPHOI'0 PELICHUS;

YPA(EHII)3 nenatb 0CO3HAaHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 3a PEIICHUE B TPYIINOBOM paboTe HaJl y4eOHBIM MPOEKTOM
WJIU UCCTIEJIOBAaHUEM B 00J1aCTH (PUBHKU, XUMHUH, OMOJIOTHH; 1aBaTh OIIEHKY HOBBIM
CUTyallusiM, BO3HHUKAIOIIMM B XOJE BBIINOJIHEHUS OIbBITOB, IPOEKTOB WU
UCCJIEJIOBAaHUN, BHOCUTh KOPPEKTUBBI B ACATEIHLHOCTH, OLICHHUBATH COOTBETCTBUE

PE3YJILTATOB LIETISIM;

B) IMOIIMOHAJILHBLIN NHTEJJIEKT, MPEeANOJATAIOIINN

choOpMHUPOBAHHOCTL:

YPJI14 BHyTpEHHE MOTHUBALIMH, BKIIOYAIOIICH CTPEMIICHUE K JJOCTUKEHUIO
LUEJIM U YCIEXYy, ONTHUMHU3M, WHULIIMATUBHOCTb, YMEHHUE HEHUCTBOBAThb, UCXOMAS W3

CBOHX BOSMOX(HOCTeﬁ;

YPJ(EHII)4 wucnonb3oBaTh NpUEMBI pedIeKCUU I OIEHKH CUTYyalluu,

BI)I60pa BCPHOI'0 pCHICHUS IMPU PCIICHUH KaYCCTBCHHBIX U paC‘léTHBIX 3aJa4,

') IPUHATHE Ce0s M TPYIrUX JIOIen:

YPJI18 npuHuMaTh MOTHMBBI M apryMEHThI JPYrux JIIOJACH TpU aHAIU3E

PE3YIbTATOB ACATCIIbBHOCTHU,

YP/I19 npuzHaBath CBOE MPaBO U MPABO APYTUX JHOJIEH HA OMIHUOKH;

YPA(EHII)5StipyuHuMaTh MOTUBBI U apryMEHTHl APYIMX YYaCTHHUKOB IpHU
aHanmM3e W OOCYXJIEHWUW pPE3yNbTaTOB YUYEOHBIX HCCICAOBAHWI WM PEIICHUS

dusznueckunx 3amay.

Ilpeomemnmnuix (y2nyonennslii ypoeens):

IIP1 cdhopmMupoBaHHOCTh NPEACTaBICHUM O POJU U MecTe (PUINKUA U

aCTPOHOMHMHM B COBPEMEHHON HAay4yHOU KapTHHE MHpa, O CHCTEMOOOpa3yIollei
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poiu (U3MKA B Pa3BUTUM €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TE€XHOJIOTUM, O BKJIA/J€ POCCUUCKHUX U 3apyOECKHBIX YUYEHBIX-(DU3HKOB B Pa3BUTHE
HAyKW; NMOHUMaHHE (HPU3UYECKON CYIIHOCTH HAOIIOJAEMBbIX SIBICHUN MUKpOMUpA,
MakpoMupa W Meramupa; IOHUMAaHUE pOJIM AacCTPOHOMHHM B HPaKTHUYECKOU
JESATENbHOCTH 4YEJOBEKa M JalIbHEHIIEM Hay4YHO-TEXHUYECKOM DAa3BUTUHU, POJIU
¢u3nku B OpMUPOBAHUU KPYro3opa U GyHKIHOHATBHON IPAMOTHOCTH YeJIOBEKa

AJIA pCIICHUA ITPAKTHUYCCKUX 3a/1a1;

P2 chopMupoOBaHHOCT, YMEHHMH pacrno3HaBaTh (PU3MUECKUE SIBICHUS
(mpormecchl) U OOBSACHATH UX HAa OCHOBE H3YUYEHHBIX 3aKOHOB: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBMKEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBUKEHUE 10 OKPYKHOCTH, HWHEpIUS, B3aUMOJCHCTBUE Ted, KosiebaTeabHOoe
JIBUKEHUE, PE30HAHC, BOJIHOBOE JBIKEeHHE; MU dy3usi, OpOyHOBCKOE IBUKEHUE,
CTpOEHHUE KHUJAKOCTEH M TBEPIbIX TEJ, U3MEHEHHE O0bema Tell NMPU HarpeBaHHUH
(oxymaxkneHuu), TEIJIOBOE paBHOBECHE, HUCIApeHUe, KOHJICHCAllUs, IJIaBJIEHUE,
KpUCTAJUIN3alUs, KUIIEHUE, BIAXXHOCTh BO3/yXa, CBA3b CPEAHEH KHUHETUYECKOU
DHEPIrUM TEIUIOBOTO JBMKEHHUS MOJIEKYT C aOCONIOTHOM TeMIiepaTypoid,
NOBBIIICHUE AABJIEHUA ra3a Ipy €ro HarpeBaHuM B 3aKPBITOM COCYE, CBSA3b MEKIY
napaMeTpaMyd  COCTOSIHMSL ra3a B HM3OMNpOIECccax;  DJJIEKTpU3alMs  Ted,
B3aUMOJICHCTBHE 3aps/IOB, HarpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE
MAarHuTOB, 3JEKTPOMAarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOrO TMOJS Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXEHHE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONSApHU3AlMsS CBETa, JHUCIEPCUS CBETA,
dorosnexTpuueckuii 3¢(HeKT, CBETOBOE AaBIECHUE, BOSHUKHOBEHHE JMHEWYATOTO

CIICKTpPa aToOMa BOAOpOoAad, CCTCCTBCHHAA U HICKYCCTBCHHAA PAANOAKTHUBHOCTD,

IIP3 BrnajgeHue OCHOBOIONATAIOMIUMHA  (PU3WYECKUMH TOHATUAMH |
BEJIMYMHAMH, XapaKTePU3YIOIUMH (PU3HUECKUE TMPOLECChl (CBSI3aHHBIMU C
MEXaHUYECKUM  JIBUKECHHEM,  B3aUMOJCHUCTBUEM  TE€JI,  MEXaHWYECKUMU
KOJEOAHUSAMU M BOJHAMH, aTOMHO-MOJIEKYJSIDHBIM CTPOCHUEM BEILECTBA,
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TCINIOBBIMU ITPOHECCAMM; DJICKTPUICCKUM W MAaIrHUTHBIM ITIOJIAMH, SJICKTPUYCCKHUM
TOKOM, QJICKTPOMAariHuTHBIMHU KoJIcOaHUSIMU u BOJIHAMMU, OIITHYCCKHUMHU
SIBJICHUSAMH, KBAHTOBBIMH SABJIICHUSIMH, CTPOCHUCM aToOMa MW AaTOMHOIO Ajpa,
paI[I/IOaKTI/IBHOCTBIO); BJIaACHUC OCHOBOITIOJIararoiuMn ACTPOHOMHWYCCKHMU
MOHATHUAMH, TIIO3BOJIAIOIIHMMHA XapaKTCPpHU30BaATh IMPOLCCCHhI, IMPOUCXOAAINIMNC Ha
3BC€31aX, B 3BC3JHBIX CUCTCMAX, B MEXKTaJaKTHYeCKON cpeac; ABHUKCHUC HEeOECHBIX

TEJ1, SBOJIIOIMIO 3Be3 U BCcelleHHO;

P4  BrnajmeHne 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUAMH (3aKOH
BcemupHoro tsarorenus, I, II wm III 3akonsl HprOoTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOW DHEPTrUM, 3aKOH COXPAHECHUS HMMITYJIbCA, IMPUHIHUI CYIECPIIO3ULIUN
CWJI, TIPUHIMII PAaBHONPABHOCTH HMHEPUUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISAPHO-
KUHETUYECKYH0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, IEPBBbIA 3aKOH
TEPMOJAWHAMUKH; 3aKOH COXPAHEHUs DJICKTPUUYECKOro 3apsaa, 3akoH Kyiohna,
3akoH Oma Il ydacTka Iemnu, 3akoH OMa JJis MOJHOM AJIEKTPUYECKOW IIeMH,
3akoH Jlxoyns - JleHna, 3aKOH 3JEKTPOMArHUTHOM MHAYKIMHU, 3aKOH COXPAaHEHUS
SHEPTUM, 3aKOH NPSMOJMHEHMHOIO0 PaCHpPOCTPAHEHUSI CBETA, 3aKOH OTPAKECHUS
CBETA, 3aKOH IMPEJIOMJICHHS CBETA; 3aKOH COXPAHECHUS YHEPTHUH, 3aKOH COXPaHCHUS
UMITyJIbCA, 3aKOH COXPAHEHMS »DIECKTPUYECKOTO 3apsiga, 3aKOH COXpaHCHUS
MacCOBOT'O 4YHMCJia, MOCTyNaThl bopa, 3aKOH paroaKTUBHOTO pacliajia); YBEPEHHOE
UCITOJIb30BaHHUE 3aKOHOB ¥ 3aKOHOMEPHOCTEH MpH aHaau3e GU3NUYSCKUX SBICHUN U

IIpOLCCCOB,

IIPS ymeHue y4uTHIBaTH TPaHUIBl MPUMEHEHUS W3YYCHHBIX (U3HUECKHUX
MOJIEJICH: MaTepralibHasl TOYKA, MHEPLMAJIbHAS CUCTEMA OTCUYETa, UICAIBHBIN Ia3;
MOJIEJIA CTPOEHHS Ta30B, )KUJIKOCTEW M TBEPIBIX TEJI, TOYECYHBIA IIEKTPUUECKUI
3apsi, SAepHasi MOAEIb aTOMa, HyKJIOHHAsi MOJEb aTOMHOTO Ipa MPU PELIEHUN

bU3UYeCKUX 3a/1a4;

I1P6 BJIaJICHUE OCHOBHEIMH METOJIaMU HAY4HOTO MO3HAHMS,

HCIIOJIb3YCMBIMHU B (1)I/ISI/IKCZ IIPpOBOAUTL IIPAMBIC KW KOCBCHHBIC H3MCPCHUA
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(Gu3HUeCKrX BEIWYHMH, BHIOMPAs] ONTUMAIBHBIN CIIOCO0 M3MEPEHHUS M HCIOIb3YS
M3BECTHBIC METOIBI OIICHKH MOTPENTHOCTEH U3MEPEHUH, TPOBOIUTE UCCIICTOBAHIE
3aBUCUMOCTEH (DU3UYECKUX BEIMYMH C HCIOJIB30BAHMEM TMPSMBIX H3MEPCHHH,
OOBSCHATH TOJIYYCHHBIC PE3YJIbTAThI, UCIIONB3YS (PU3MUECKHE TEOPHUH, 3aKOHBI U
MOHATHS, W JeNaTh BBIBOJBI, COOJIOJATh NpaBWiIa OE30MMacHOTO Tpyaa TpH
MPOBEICHUHA HCCJICOBAHMM B paMKaxX yd4eOHOTO JKCIEepUMEHTa M Yy4eOHO-
UCCIICIOBATEIBCKOMN JACATEIBHOCTH C UCIIOIB30BAaHUEM ITU(DPOBBIX U3MEPUTEIBHBIX
YCTPOUCTB U J1abOpaTOpPHOTO 000py0BaHUs; CHOPMUPOBAHHOCTH MPE/ICTABICHUIN

0 MCTOAAX TTOJIYUCHUA HAYUYHBIX ACTPOHOMUYCCKUX 3HaHI/H>'I;

IIP7 cdhopMHUpOBAaHHOCTH yMEHHUS peElIaTh pacuy€THBIE 3aJaud C SBHO
3aJlaHHON (PM3HUYECKONW MOJEIbIO, UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIUIIBI;
Ha OCHOBE aHaJM3a YCJIOBHS 3aJaydl BbIOMpaATh (PU3MUECKYI0 MOJEIb, BBIACIATH
¢usznueckre BEIMYUHBI U (POPMYIIbI, HEOOXOAUMBIC AJIA €€ PEIICHUS], TPOBOAUTH
pacdyeTbl U OLIEHMBATh PEAIbHOCTh TOJYYEHHOTO 3HA4YeHHs (pu3ndecKoin
BEJIMYMHBI;  pellaTh  KAayeCTBEHHbIE  3aJauyM,  BBICTpAauWBas  JIOTUYECKH
HEMPOTHBOPEUMBYIO ILIETIOYKY PACCYKICHUN C ONOPOM HAa HM3YYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH M (PU3UYECKUE SABIICHUS,

IMP8 cdhopMUpPOBaHHOCTh YMEHHS NPUMEHATH IOJYYCHHBIC 3HAHHS IS
OOBSICHCHHSI YCIIOBUH TIPOTCKaHUS (PU3NYCCKUX SBICHUH B TNPUPOAEC H IS
MPUHATHS TPAKTUYECKUX PEHICHUH B TOBCEAHEBHOM J>KM3HU MJIsi OOECreYeHUS
O0e3omacHOCTH Tipu OOpamieHHuH ¢ OBITOBBIMH TPHOOpPAMH U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 3/0POBbS U COOJIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKpYXAIOUIeH cpeae; MOHMMaHUE HEOOXOAMMOCTH TMPUMEHEHUS

JOCTH>KEHUH (DU3UKU U TEXHOJOTHH JJIsl pallMOHATIBHOTO MPUPOAONOIb30BAHNUS;

IIP9 chopMHupOBaHHOCTH COOCTBEHHOW IIO3MIIMM 110 OTHOIICHHIO K
¢usnueckorr wHOpMaIMK, TONy4aeMOW W3 Pa3HBIX HWCTOYHHUKOB, YMEHHU
UCIOJb30BaTh  HUGPOBBIE TEXHOJOTMU JUIsl TOWCKA, CTPYKTYpPHUpPOBAHUS,

MHTEPIPETALUU U MPECTABICHUS YUeOHOU U HAYYHO-TIOMYJISIPHOW HH(POpMAIIUK;
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pa3BUTHE YMEHUN KPUTUYECKOTO aHAIM3a MoydyaeMoil HHpopMaluu;

P10  oBnageHue yMmeHHsIMU pabOTaTh B TPYNIE C BbHIIOJHEHUEM
pPa3IUYHBIX COLMAIBHBIX POJEH, IIaHUPOBAaTh PabOTy TPYIIIbI, PAMOHAIBHO
pacrpenensaTh ASATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OLIEHUBAThH

BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTpUBaeMOi poOJIeMBl;

ITP11 osnagenue (chopMHUPOBAHHOCThH MPEJICTABICHUN) MTpaBUIaMU 3aMTUCH
duznueckux Gopmyin penbedHO-ToOUeHHON cucTteMbl 0003HaueHnuit JI. bpains (s

CJIETIBIX U CIA00BUASIIIUX O0YJAIOUTUXCS).

P12 chopmMupoBaHHOCTH MOHUMAHUSA PONH (U3UKH B IKOHOMHUUYECKOH,
TEXHOJOTUYECKOM, COIMAIbHOW M AITHYECKOW cdepax NeaTeIbHOCTH YeNOBEKa;
posiu U MecTa (PU3MKK B COBPEMEHHOM HayYHON KapTUHE MHPA; POJIM aCTPOHOMHUU
B IPAKTHUYECKON NESITEIBbHOCTH YEJIOBEKAa W JAJIBHEHIIEM HAy4YHO-TEXHUYECKOM

Pa3BUTHUH,

P13  chopMHpPOBAaHHOCTH  CHCTEMBI  3HaHMM O  (U3HUECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, JCHCTBYIOIIMX HAa YPOBHSAX MHUKPOMHPA,
MaKpoOMHUpa M MeraMupa, MpEeJCTaBICHUN O BceoOIeM Xapakrepe (U3MUECKHX
3aKOHOB; TPEICTABICHUN O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHUH, YTO
MO3BOJIUT OCO3HATH POJb (PYHIAMEHTAJIBHBIX 3aKOHOB M MPHUHIMIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O TMPUPOJE, TOHATh TPAHUIBI MPUMEHUMOCTH
TEOpHil, BO3MOXXHOCTM HUX NPUMEHEHHUs I OINHUCAHUS E€CTECTBEHHOHAYYHBIX

SIBIICHUW W TIPOLIECCOB;

P14 cdhopMHpPOBAaHHOCTH YMEHHS pazinyaTh YCJIOBHUS MPUMEHHUMOCTU
Mojenel (U3MYECKUX Ted W NPOLECCOB (SIBJICHUI): HHEpLMaldbHas CHUCTEMa
oTcueTa, MaTepraibHasi TOUKA, paBHOYCKOPEHHOE ABUXKEHUE, CBOOOIHOE MaJIeHHE,
abcomoTHO ympyras aedopmariiusi, abCOIOTHO YIpyroe u abCONIOTHO HEYIpYyroe
CTOJIKHOBEHHUSI, MOJIeJIel rasza, >KHJAKOCTH U TBEPAOro (KPUCTAJUIMYECKOro) Tena,
UJEaTbHOrO Ta3a, TOYCYHBIM 3apsj], OJHOPOJHOE DJIEKTPUUECKOE IIOJeE,

OJHOPOAHOC MArHMTHOC II0JIC, TI'apMOHHYCCKHC KOHC63HI/I$I, MaTEeMaTHYCCKUM
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MAasiTHUK, UJICAJIbHBIN NPYKUHHBIM MAsATHUK, TAPMOHUYECKUE BOJIHBI, UACAIBHBIN
KoJie0aTeIbHbI KOHTYp, TOHKas JIMH3a; MOJeJied aromMa, aTOMHOTO sjapa U

KBAaHTOBOM MOJIC/IN CBETA;

P15 chopmMupoBaHHOCTH YMEHHUSI OOBSACHITH OCOOCHHOCTH MPOTEKAHUS
(¢u3nueckux SBICHUI: MEXaHUYECKOE J[IBH)KEHHME, TEIUIOBOE JIBUJKEHHUE YaCTHUIL
BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXKEeHHE, auddysus,
UCIapeHue, KWIMEeHWe ¢ KOHACHCAlus, I[UIABIIEHHE U  KpUCTAILIU3AlMs,
HAIPaBJICHHOCTh TEIUIONEpelayd, »JJICKTPU3ALUMU Tell, SKBUIOTEHIUATBHOCTH

IMOBCPXHOCTH 3aPSAKCHHOT'O IMpOBOJHHKA, BHGKTpOMaFHHTHOﬁ NHAYKIINH,

n " n

CaMOWHIYKIIMHM, 3aBUCUMOCTH COINPOTHUBJICHUS TOJYNPOBOAHUKOB "p-" u 'n-
TUNIOB" OT TEMIIEpaTypbl, pe30HaHCA, WHTECPPEPECHIMHM BOJH, JIU(PPAKIUH,
JUCTICPCHH, TIOJIHOTO BHYTPEHHEro oOTpaxkeHus, G(otoddpdekr, duznueckue
PUHITUIIBI CTIEKTPAJIBHOTO aHaIN3a U paboThI J1a3epa, "anbda-" u "6era-" pacnaabi

AACP, raMMa-u3JIydCHHUC AOCP,

P16 cdopMupOBaHHOCT, YMEHHUW MPUMEHSATHh 3aKOHBI KJIACCHYECKON
MEXaHMKH, MOJEKYJIApHOH (UMK U TEPMOJAMHAMHUKHU, OSJIEKTPOJIUHAMUKH,
KBAaHTOBOW (DM3HKH JJIs aHAIM3a U OOBSICHEHUS SBJICHUI MUKPOMHUPA, MaKpOMHUpa
U MEramupa, pa3audarh ycJIoBUs (TPaHUIIBI, 00J1aCTH) TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAaHEHUsI MEXAaHWYECKOW OJHEPrMH, 3aKOH COXPAaHCHUS HWMIYJIbCA, 3aKOH
BCEMHUPHOI'O TATOTECHMS, IEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHUS
AIEKTPUUYECKOTO 3apsifa, 3aKOH COXPAaHEHUsI DJHEPruM) U OrpaHUYEHHOCTH
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; aHAIM3UPOBATh (DHU3MYECKHE IMPOIIECCHI,
WCMOJIb3YSl OCHOBHBIE IOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTU: OTHOCUTEIIBHOCTD
MEXaHHUYECKOTO ABWKECHUS, (DOPMYIIbI KHHEMATUKH PaBHOYCKOPEHHOTO JABUKCHUS,
npeoOpa3oBanus [anwmies Ay CKOPOCTH W TepeMenieHus, Tpu 3akona HpioToHa,
MPUHIUIT OTHOCUTEIBHOCTU ['anmmnies, 3aKOH BCEMUPHOIO TITOTEHUS, 3aKOHBI
COXpaHEHMSI HMITYyJbCa M MEXaHWYECKON »JHEpPruM, CBsI3b padOThl CHUIBI C
W3MEHEHUEM MEXaHMYECKOW 3HEPTHH, YCIOBUS PAaBHOBECHUS TBEPAOrO TEINA; CBS3b
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NABJICHUS HICAIBHOIO Tra3a CO CpEeAHEH KUHETUYECKOM JHEpPrueu TEIUIOBOIO
JBUKECHUS W KOHLEHTpPALMEW €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BEILIECTBA CO
CpEIHEM KMHETUYECKOW SHEPIUEN €r0 YaCTHUll, CBA3b JABJICHUS HUJICATBbHOIO Tra3a C
KOHLEHTpALlMEXW MOJIEKYJ M €ro TEMIEpaTypou, YypaBHeHHE MeHaeneesa-
Knanelipona, mepBblid 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPAHEHUS HHEPrUU B
TEIJIOBBIX MPOLIECCaX; 3aKOH COXPAHEHHUsI DJIEKTPUUECKOTO 3apsaa, 3akoH KyioHna,
MOTCHUUAIBHOCTh  DJIEKTPOCTATUYECKOrO  TOJIsA, MNPUHUMUI  CYNEPIO3ULUH
ANEKTpUYECKUX ToJiel, 3akoHa KyioHa; 3axkoHsl OMa mid ydacTka LENu U JJIs
3aMKHYTOU AJIEKTPUYECKON LIETIH, 3aKOH [xoyns-Jlenna, 3aKOH
3JIEKTPOMATHUTHOM MHAYKLIHWH, NPaBUIO JIeHa, MoCTyJIaThl ClIEUAIbHON TEOPUHN
OTHOCHUTEJIBHOCTH OWHINTEWHa, ypaBHeHHWe OWHImTeWHa i  GoTodddexTa,
NEepBbI U BTOpPOM mocTynaThl bopa, mpuHiun HeomnpeaeiaeHHocTu I 'eitzenbepra,
3aKOH COXpPAaHEHUs 3aps/ia, MAacCOBOI'O YKCJIAa W DHEPTUM B SIACPHBIX PEAKIHUSIX,

3dKOH PpaaArOAaKTHBHOI'O paciiaaa,

P17 chopMHpPOBAaHHOCTHP YMEHHH TNPUMEHSATH OCHOBOIIOJIATAIOIINE
ACTPOHOMMYECKHE TIOHATHS, TEOPUM M 3aKOHBI JJIA aHajdu3a M OOBICHEHUS
(GU3UYIECKUX TMPOIECCOB MPOUCXOAANIMX Ha 3Be37ax, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJTaKTHYECKOW cpelie; JBMXKCHHS HEOECHBIX TeJ, OJBOJIIOIMH 3BE3J H

Bcenennoii;

P18 cdhopMUpOBaHHOCT, yMEHWH HCCIENOBaTh W  aHAIU3UPOBATH
pasHooOpa3Hble (PU3HYECKHE SBICHUS MW CBOWCTBA OOBEKTOB, TPOBOJIUTH
CaMOCTOSTEIIbHBIE UCCIEAOBAHNS B PEATbHBIX U J1a0OPATOPHBIX YCIOBHSIX, YUTAThH
Y aHAJIM3UPOBATh XapAaKTEPUCTUKH MPUOOPOB U YCTPOMCTB, OOBICHITH MIPUHITUIIBI

uX paboThI;

P19 chopMupoBaHHOCTH MPEACTABICHUN O METOJ/IaX MOTYYCHHUS HAyYHBIX
ACTPOHOMHUYECKHX 3HAHUW; BJIaJICHUE YMEHUSIMH CaMOCTOSITEJILHO
dbopMynUpoBaTh 1€JIb UCCIAEA0BAaHUS (TIPOEKTA), BHIIBUTATh THUIOTE3bl HA OCHOBE

3HaHHUA  OCHOBOIIOJIararominx (I)I/ISI/I‘ICCKI/IX 3aKOHOMepHOCTCﬁ Hn 3aKOHOB,
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MPOBEPATh MX HKCIEPUMEHTAIbHBIMH CpPEACTBAMH; IJIAHUPOBATH U IMPOBOAMTH
(u3nUecKre SKCIEPUMEHTHI, ONMCHIBATh M AHAJIU3UPOBATh IOIYYEHHYIO MpHU
BBINIOJIHEHUM  JKCHEpUMEHTa  HH(OpMaLHMI0, ONpEeAeNsTh  JOCTOBEPHOCTb

MOJIYYEHHOT'0 pe3yNbTaTa;

P20 copMupoBaHHOCTH YMEHHs pellaTb pacyeTHblE 3aJaud C SBHO
3aJJaHHOW M HEABHO 3aJaHHOM (PU3MUECKON MOJENbI0: Ha OCHOBAaHUM aHaJIN3a
yCIIOBUsL BBIOMpaTh (U3MYECKUE MOJENM, OTBEYalouue TpeOOBaHUAM 3a]ayH,
OPUMEHSITh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (HU3UUYECKUX
TEOpUN TMPU UCIHOJIB30BAHUM MATEMAaTUYECKUX METOJIOB pEIIeHHs 3ajad,
OPOBOAUTH pacueThl Ha OCHOBAHMM MMEIOUIUXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl M KOPPEKTHUPOBATH METOJbl PEHICHUS C YYETOM MOJYYEHHBIX
PE3yNIbTATOB; pelllaTh KAYEeCTBEHHBIE 3a/1auu, TpeOyIolue MPUMEHEHHs 3HaHUH U3
pa3HbIX Pa3/eioB HIKOJBHOTO Kypca (PU3MKH, a TakkKe MHTErpaluu 3HaHUN U3
APYTUX MPEeIMETOB €CTECTBEHHOHAyYHOTO LMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PACCY)KJIEHUI C ONOpOM Ha H3Yy4YEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTHU U

(1)I/ISI/I‘I€CKI/I€ SIBJICHHUA,

P21 cdopMupoBaHHOCT, YMEHHM aHAJU3UPOBATh M  OIICHUBATH
MIOCJICICTBUSL OBITOBOM M TIPOU3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM
¢ (u3MYECKUMHU TIpoIleCCaMM, C TMO3UIMKA DIKOJOTHYECKON OE€30I11acHOCTH;
MPEACTABJICHUN O PpAUOHAUIBHOM MPHUPOJONOJIB30BAHNN, a TAKXKE Pa3yMHOM
WCTIOJIb30BAHUN JOCTH)KEHUM HAyKW M TEXHOJOTHH JJISl JaJbHEHIIErO Pa3BUTHS

YeJIOBEUYECKOro 00IIeCTRa;

IIP22 oBnageHwe pa3TUYHBIMUA CcTHocoO0amMu paboTel ¢ WHGOpMAIHEH
(Gu3HUeCcKOro COAEpKaHUsS C WCIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, Pa3BUTHE YMEHUN KPUTHUYECKOTO aHaJIN3a U OIEHKU JOCTOBEPHOCTH

noiyyaeMoi HHpopMaIuu;

IIP23 oBmageHWe OpraHU3AIMOHHBIMA M TI03HABATCIBHBIMH YMEHUSIMH

CaMOCTOATCIABHOTO an06peTeHH>1 HOBBIX 3HAaHUM B IponccCe BBIIIOJIHCHUA
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MPOCKTHBIX U y4eOHO-UCCIEOBATEILCKUX PA0OT, YMEHUAMH pabOTaTh B IPYIINE C
BBITIOJITHEHUEM PA3JIMUHBIX COLMAIBHBIX POJICH, IJIAHUPOBAThH pPadOTy TPYIIIHI,
pallMOHATILHO PACHPENENATh JIeITeIbHOCTh B HECTaHAAPTHBIX CUTYyalusiX,
aJIcKBaTHO OIICHWBATh BKJIaJ KaXKJIOr0 U3 YYACTHUKOB TPYNIbl B pEIICHUE

paccMaTpuBaeMoi poOIeMBbl;

P24 chopmMupoBaHHOCT, MOTHBAIMK K Oyaymiedl mnpodeccroHaabHON
NESATEeILHOCTH 10 CIENUATbHOCTIM (HU3UKO-TEXHUUECKOTO TTPOQuUIIs.

B pesynbrate ocBoeHuss yueOHoro mpeamera OVYIL0O6  ®Dusuka
oOy4Jaromuiics J0JKeH

3Hamb:

31 poab u MecTo GU3uKH B HGOPMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI
MHUpa, pa3BUTHE  COBPEMEHHOW TEXHUKH W TEXHOJIOTUH, B TPAKTUYECKOU

NEeSITENLHOCTH JIIOICH;

32 cMbIca MOHATUN: (pU3udecKoe siBJIeHUE, (pu3nuecKas BEIMUUHA, MOJIEIb,
runoresa, Gu3n4ecKuii 3aKoH, TeOpHus, MPUHIIUI, TOCTYJAT, TPOCTPAHCTBO, BpEMS,
BEILIECTBO, B3aUMOJECHUCTBUE, WHEpPLMAIbHAsI CHUCTEMA OTCUYETA, MaTepUAIbHAs
TOUKA, UWJCaTbHBIA Ta3, aOCOJMIOTHO UEpPHOE TEJIo, TEIUIOBOM JBUTATEIb,
JJEKTPUYECKUN  3apsA], OJJIEKTPUYECKUH TOK, IPOBOAHUK, MOJYIIPOBOIHUK,
JIURJICKTPUK, IUIa3Ma;

33 cMmbicn  (QU3MYECKUX BEIUYUH: MYTh, TEPEMEIICHHUE, CKOPOCTH,
YCKOpEHHE, Macca, IUIOTHOCTb, CHJia, JABJICHHE, MUMITYJIhC, paboTa, MOIIHOCTS,
KMHETUYECKasi JHEPrus, TNOTEHIHUAIbHAsA DJHEpPrusi, Kod(D(PUIMEHT TMOJIe3HOTO
JICHCTBUS, MOMEHT CHJIBI, TIEPUOJ], YaCTOTa, aMILTUTY/1a KoJIeOaHUH, JUTHHA BOJIHBI,
BHYTPEHHSISI DHEPTHsi, yJelbHAsl TENjaoTa NapooOpa3oBaHMs, yHAelibHas TEIIoTa
IUIABJICHUS,  yACNbHAas  TEIJIOTa  CrOpaHus, TeMmIepaTypa, abcoIroTHas
TEMIEpaTypa, CPEeAHss] KUHETUYECKas SHEPTUs YacCTHI] BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, YyJIeJIbHAs TEINIOEMKOCTh, BIIAXKHOCTH BO3AYyXa, 3JEKTPUYECKUU 3apsj,
CUJIa DBJEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HAMNPSIKEHUE, JJIECKTPUYECKOE
CONPOTHUBIICHUE, PadOTa W MOIIHOCTh 3JEKTPUUECKOIO TOKA, HANPSKEHHOCTH
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AJEKTPUYECKOTO TMOJISl, PAa3HOCTh IMOTEHIMAJIOB, JJIEKTPOEMKOCTb, JSHEPTrHUs
AIEKTPUYECKOTO OIS, SJEKTPOIBUKYIIAs CUIIA;

34 cwmblca (U3MYECKHX 3aKOHOB, MPUHLMUIIOB, MOCTYJATOB: HPHUHIUIIBI
CYyHEPIO3UIMH U OTHOCUTEIBHOCTH, 3aKOH [lackais, 3akoH Apxumena, 3aKOHBI
nrHamMuku Hpr0TOHA, 3aKOH BCEMHUPHOTO TATOTEHUSI, 3aKOH COXPAHEHUS] UMITYJIbCa
W MEXaHWYECKOW SHEPruM, 3aKOH COXPAHEHUS SHEPIHMU B TEIUIOBBIX IMpOIECcCaX,
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS HJIEKTPUUECKOro 3apsiaa, 3akoH Oma
Il yYacTKa JBJIEKTPUYECKOM uenu, 3akoH Jxoyna — Jlenna, 3axkon ['yka, oc-
HOBHO€ YpPaBHEHHUE KHWHETHMYECKOM TEOpUM Ta30B, YpaBHEHUE COCTOSHUS
uaeanbHoro rasza, 3akoH Kymnona, 3akoH Oma sl MOJHOW UENH; OCHOBHBIC
MOJIOKEHUS HW3y4aeMbIX (PU3MUECKUX TEOpUd U UX POJb B (POpMHpPOBAHHUH
HAay4YHOT'O MUPOBO33PECHUS;

35 o BKJIage POCCUUCKUX U 3apyOCKHBIX YUEHBIX, OKA3aBIINX HAMOOJbIIIEE
BJIMSTHUE HA pa3BUTHE (DU3UKU;

B pesynprate ocBoeHus yueOHoro mpeamera OVYIL06  ®dusuka
oOy4aromuiics T0KEeH

ymemp:

Y1 00BSICHATh U aHAJTU3UPOBATH POJIb U MECTO (U3UKU B (POPMHPOBAHUHU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

Y2 xapakTtepu3oBaTh B3aUMOCBSI3b MEXKIYy (U3MKOW U  JIpPYyrUMU
€CTECTBEHHBIMU HAYKaAMU;

Y3 xapakTepuszoBaTh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAIOIINMU
Hay4YHbIMU TOHSATHUSIMU: MPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, IOJIE),
JNBH>KEHUE, CUJIa, DHEPIus;

Y4 noumaTth U OOBSCHATH LEIOCTHOCTh (DH3UYECKON TEOPHUH, pa3InyaTh
TPaHUIIBI €€ TPUMEHUMOCTH U MECTO B PATY NPYTUX (GU3HUUECKUX TEOPHIA;

Y5 Bnagets npuéMamMu NOCTPOCHUS TEOPETUUECKUX JOKA3ATEIIBCTB, a TAKKE
MIPOTHO3UPOBAHUSI OCOOCHHOCTEH MpOTEeKaHUs (PU3NUECKUX SIBJICHUNA U MPOLIECCOB

Ha OCHOBC IIOJYUYCHHBIX TCOPCTUICCKUX BBIBOAOB U JOKA3aTCIILCTB,
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Y6 camOCTOSTENBHO KOHCTPYUPOBATh DKCIIEPUMEHTAIBHBIE YCTAHOBKHU JUIS
MIPOBEPKH BBIABUHYTHIX TMIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENIbHYIO
IIOTPEIIHOCTH;

Y7 00BACHATH NPUHLMIIBI PaOOTHl U XapaKTEPUCTHUKU M3YUYEHHBIX MAILUH,
puOOPOB U TEXHUUYECKUX YCTPOUCTB;

Y8 00BsACHATH yCcnoBUS NPUMEHEHUS (PU3MUECKUX MOJENICH NP PEIICHUU
¢u3znueckux 3ajad, HaXOJUTh aJE€KBAaTHYIO MPEJIOKEHHON 3aaade (PU3NYECKYIO
MOJIeNIb, pa3peniarb NpodiieMy Kak Ha OCHOBE MMEIOMIMXCA 3HAHUM, TaK U MpH
OMOIIIM METOJIOB OLIEHKHU.

Y9 npoBepATh SKCHEPUMEHTAIBHBIMU CPEICTBAMU BBIIBUHYTHIE THIOTE3HI,
bopMynupysi 1elb HCCIENOBaHWSA, Ha OCHOBE 3HAHHUS OCHOBOIOJATAIOIINX
(bu3MUECKNX 3aKOHOMEPHOCTEN 1 3aKOHOB;

Y10 onuceiBaTh M AaHAIU3UPOBATH MOJYUYEHHYIO B PE3YJIbTATE MPOBEICHHBIX
(bu3MUECKUX HKCIIEPUMEHTOB HH(DOPMAIUIO, ONIPENIETSAThH €€ JOCTOBEPHOCTH;

Y11 pemate SKCHEpUMEHTANbHBIC, KAaYE€CTBEHHBIE U KOJMYECTBEHHBIE
3a/layd OJIMMITUATHOTO YPOBHSI CJIOKHOCTH, MCHOJNB3Yys (DU3MYECKHE 3aKOHBI, a
TaKk)Ke YpaBHEHUS, CBA3BIBAIOIINE (PU3NYECKHUE BETNUNHBI,

Y12 ananmu3upoBaTh TpaHUIBl TNPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

Y13 wucnonp3oBaTh METOABI MaTEMaTUYECKOIO MOJEIHPOBAHUS, B TOM
qucie TMPOCTEHIINE CTAaTUCTUYECKHE METOAbl i OOpaOOTKH pe3yJabTaToB

AKCIEPUMEHTA.
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5. COAEPKAHUE YYEBHOI'O NIPEJIMETA

HaumeHoBaHue pa3ae/ioB
U TeM

Collepmaﬂne yqeﬁﬂoro MaTepualjia, IPpaAaKTHYC€CKUE 3aHATHUSA,
CaMOCTOATCJIbHAs paﬁoTa oﬁyqamumxcﬂ

BBEJEHUE. Hay4Hbiii
MeTO/ O3HAHUA

NPUPOABI

dwusuka — pyHgamMeHTanbHas Hayka o npupoje. Hayunsiii meton
NIO3HAHUS ¥ METOJIbI UCCIIEIOBAaHNS (PU3NIECKUX SBIICHHIA.
OKCIIEpUMEHT U TEOPHUs B MIPOLIECCEe TO3HAHUS TPUPO/IbI.
Habmtonenue u sxkcnepuMeHT B ¢pusnke. CriocoObl n3MepeHus
¢u3nUecKuX BeTMYNH (aHAJIOTOBBIE U TU(PPOBBIC U3MEPUTEIHHBIE
puOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE cucTeMbl). [lorpemnoctu
U3MepeHUi PU3MIEeCKUX BEIUYMH (a0COTFOTHAS U OTHOCHUTEIIBbHAS).
MonennpoBanue GU3NYECKUX SBJICHUI U MPOLIECCOB
(MaTepuanbHasi TOUKa, aOCOJIOTHO TBEPAOE TEJO, UACaIbHASL
KUJKOCTb, UJCAIBHBIN Ta3, TOUCUHBIN 3apsia). [ umoresa.
®u3N4ECKUi 3aKOH, ITPAHMIIBI €r0 IPUMEHNMOCTH. Du3nyeckas
teopusd. Posib u MecTo pu3nKu B OPMUPOBAHUU COBPEMEHHON
Hay4HOU KapTHHBI MUDPA, B IPAKTUYECKOMN AESITEIBHOCTH JTHOACH.

PA3JIEJI 1.
MEXAHHUKA

Tema 1. Kunematuka

Mexanudeckoe aBuxeHne. OTHOCUTEIILHOCTh MEXaHUYECKOTO
nemwkenus. Cuctema otcuéra. [Ipsimas u oOpatHas 3agauun
MeXaHuKH. Pagnyc-BeKTOp MaTepruaibHOM TOYKH, €T0 MTPOCKITUN
Ha OCH CHUCTEMBI KOOpAWHAT. TpaeKkTopusi.

[Tepemerienne, CKOpOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAS
CKOPOCTb) M YCKOPEHHE MaTepUaIbHOW TOUKH, UX ITPOEKIIH Ha OCH
cuctembl koopauHat. CloKeHre EPEMEIICHHUI U CTI0KEHNE
ckopocTel. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUXKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUS U TYTH
MaTepHuaTb-HOW TOYKH OT BpeMEHH U uX rpaduku. CBoOo HOE
najeHue. Y CcKopeHue cBo0oHOTro naaeHus. [[Brkenue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH M YCKOpPEHUSI MaTepuaibHONU TOYKU OT BPEMEHH U HX
rpaduku. KpuBonmHeiHoe nBmxeHue. /[Brkenne MaTepuabHOM
TOYKH I10 OKPYKHOCTHU. YTJIOBasi U JIMHEHHas ckopocTb. [lepuon

1 yactoTa oopamenus. LleHTpocTpeMuTensHoe (HOpMaIbHOE),
KacarellbHOE (TaHI'€HIIUAJIbHOE) U MOJTHOE YCKOPEHUE MaTepUaIbHOM
TOYKHU.

IIpakTH4yecKkue 3aHATHSL:
Pemenue tectoB. Pemenue 3amay (kapTouKu-3a1aHus). Y CTHBIH
omnpoc

Tema 2. JlunamMuka

[TepBriit 3akoH HptoToHa. HEp1ManbHbIE CUCTEMBI OTCUETA.
[Tpunnun otHocutenbHOCTH ["anunes. HemnepyaibHble CUCTEMBI
oTcuéta (ompenenenue, mpumepsl). Macca tena. Cuna. [Tpunnun
cynepno3uuuu cuil. Bropoi 3akoH HeroToHa 111 MaTepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA /U1 MaTepUanbHBIX TOUYEK. 3aKOH
BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHOMN

Y MHEpPTHOM Macchl. Cuila TAXKECTH. 3aBUCUMOCTh YCKOPEHUS
CBOOOJHOTO MAJACHUS OT BBICOTHI HaJl TOBEPXHOCTHIO TUIAHETHI U OT
reorpaduueckoit mupoTel. [IBkeHHe HEOECHBIX TN U UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, aBmxymierocs
¢ yckopenueMm. Cuna tpenus. Cyxoe tpenue. Cuina TpeHus
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CKOJIBKEHUS U cuiia TpeHus nokost. Koaddurnuent tpenus. Cua
COTIPOTHUBIICHUS NPH JBMKCHUU TeJa B KHUAKOCTU WU Tase, eé
3aBHCHUMOCTB OT CKOPOCTH OTHOCHTEIBHOTO JIBMKEHUS. [laBieHue.
I'unpocratuyeckoe nasnenue. Cuna Apxumena.

IIpakTHyeckue 3aHATHA:
Penlenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJaHus).
YcTHBIN onipoc

Tema 3. Cratuka
TBEPAOIO TeJia

AoOcomtotHO TBEpAOE Teno. [locTynaTenbHOE U BpalareasHOe
JBUKEHHE TBEPAOTo Tesna. MOMEHT CHIIbl OTHOCUTEIBHO OCH
Bpatenus. [lneyo cuinpl. CroxeHnne cui, MpUIOKEHHbBIX

K TBEpAOMY Teny. LIeHTp TskecTr Tenna. Y enoBHs paBHOBECHS
TBEPIOTO Tea. Y CTOWYMBOE, HEYCTOMYMBOE, O€3pa3InuHOe
paBHOBECHE.

I[IpakTnuyeckune 3aHATHS:
Peutenue TectoB. Penlenue 3azjay (KapTOYKHU-3aJaHUs ).
YcTHBIN onipoc

Tema 4. 3aKoHbI
coxpaﬂemm B MEXaHHUKe

Nmmynbc MaTepranibHOM TOYKH, CUCTEMBI MAaTEPUATHHBIX TOUECK.
IlenTp Macc cucTeMbl MaTEPHAIBHBIX TOYEK. TeopeMa 0 JIBMKEHUN
LeHTpa Macc. IMmynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa Tela. 3aKOH
COXpaHEHUs uMIyJbca. PeakTuBHOE nBUX)eHHUE. MOMEHT
MMITyJIbCA MaTepruaabHOM TOUKH. [IpencraBieHue o COXpaHeHUU
MOMEHTAa UMITyJIbCa B LIEHTPaIbHBIX MOJsIX. PaboTa cuibl Ha
MaJioM U Ha KOHEYHOM IepemenieHuu. I'paguueckoe
npencTaBieHue paboTsl cuibl. MomHocTh cuiibl. Kunernueckas
SHEPTHs MaTEePHAIBHON TOUKH. Teopema 00 N3MEHEHUHN
KMHETUYECKON SHEPIUU MaTeprualibHOM Touku. [loTeHnuanbHbie
Y HENOTEeHIMalbHble cuiibl. [loTeHnanbHas SHEPrusl.
[ToTenuuanbpHas 3HEpPrus yrnpyro 1eGopMUpOBAHHON MPYKUHBI.
[ToTeHumanbHas sHEPrus Tejaa B OAHOPOJIHOM I'PABUTALIMOHHOM
nosie. [loTeHumanbHas sHEPrus Tejaa B IPABUTALMOHHOM I10J1€
OJIHOPOJHOTO I1apa (BHYTpHU U BHe 11apa). Bropast kocMuyeckas
ckopocTh. TpeThst KocMHuueckas CKOpocTh. CBsi3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C I3MEHEHHEM MEXaHUYECKOW SHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPrUu.
VYrpyrue u Heynpyrue CToJKHOBEHHs. Y paBHeHUe bepHyinu s
UJCAIBHOM KUJIKOCTU KaK CJIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTHUU.

IIpakTH4yecKkue 3aHATHSL:
Pewrenue TectoB. Pemenue 3azia4y (KapTOUKU-3a1aHUA).
YcTHbIM onpoc

PA3JIEJ 2.
MOJIEKYJISIPHAS
®U3NKA

W TEPMOJIUHAMHUKA

Tema 1. OcHOBBI
MOJIEKYJISIPHO-

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
(MKT), ux onsiTHOE 060cHOBaHue. uddysus. bpoyHosckoe
JBUKEHHUE. XapaKTep ABMKCHUS U B3aUMOJECHCTBUS YaCTHI]
BeniecTBa. Moienu CTpOEHNUs Ta30B, KUAKOCTEN U TBEPBIX TEI

U 00bsCHEHHE CBOWCTB BEILlECTBA HAa OCHOBE ATUX Mojesei. Macca
U pazMepbl MoJiekyn (aromoB). KonnyecTBo BelecTsa.
[TocTosnnas ABoranpo. TennoBoe paBHoBecue. Temneparypa u
cniocoOsl e€ u3mepenus. [lkana Temneparyp Lenascusa. Moaensb
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KHHETHYeCKOii TEOPpUH

uneanbHoro raza B MKT: yacTuibpl ra3a IBHKyTCSl XaOTHYECKH

Y HE B3aUMOJICHCTBYIOT IPYT € ApYroM. I'a30BbIe 3aKOHBI.
Ypasaenne MenaeneeBa—Kianeiipona. AGcoroTHas
Temneparypa (1kana temneparyp Kenbsuna). 3akon JlanpToHa.
N3omnpoueccel B uiealIbHOM ras3e ¢ NOCTOSHHBIM KOJIMUECTBOM
BelecTBa. ['paduueckoe npeacraBieHNe H30IIPOIECCOB!
U30TepMa, U30X0pa, n306apa. CBA3b MEX/Iy AaBICHUEM U CpPEIHEH
KUHETUYECKOM dHEprueil MoCcTynaTeIbHOIO TEMIOBOTO JIBUXKEHUS
MOJIEKYJI UJiealibHOTO ra3a (ocHoBHOE ypaBHeHne MKT
ueasbHOro raza). CBs3p aOCOIIOTHOMN TeMIEpaTyphbl
TEPMOJMHAMUYECKOM CHUCTEMBI CO CPEIHEN KUHETHYECKOW SHEPruen
MOCTYNATEILHOIO TEIVIOBOTO JIBHKEHUS €€ YACTHIL.

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. Penlenue 3azjay (KapTOYKHU-3aJaHus ).
YcTHBIN onpoc

Tema 2.
Tepmoannamuka.
TenjoBbie MAIINHDBI

Tepmonunamuueckas (T/I) cucrema. 3amanne BHENIHUX YCIOBUM
st TJI cucremsl. BHeIHYE U BHYTPEHHME TApAMETPHI.
[Tapametpsl T/l cucTeMbl Kak cpeHUE 3HAYEHUS BEJIMYHH,
OTIMCHIBAIOIIUX €€ COCTOSIHIE Ha MUKPOCKOITUYECKOM YPOBHE.
HyneBoe Hauano Tepmogunamuku. CaMOTIPOU3BOJIbHAS
penakcanus T/] cucteMsl K TEIJIOBOMY paBHOBECHIO. Mojens
UJIeAIbHOTO Ta3a B TEPMOIMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHUe MenneneeBa—KianelpoHa 1 BeIpaKeHHUE IS
BHYTPEHHEN YHEPrUM. Y CJIOBHS MPUMEHUMOCTH 3TON MOJICIIH:
HH3Kasi KOHIEHTpAIUs YacTHII, BHICOKHE TeMIeparypsl. BeipaxkeHue
JU1sl BHYTPEHHEH SHEprUu 0JHOATOMHOTO UJI€aIbHOTO rasa.
KBazucrtarnueckue U HeCTaTUYECKUE MPOIIECChl. DlIeMeHTapHas
paboTta B TepMoauHaMuKe. Berancnenue paboTel o rpaduky
nporiecca Ha pV-auarpamme. Terutonepeaada kKak crnocoo
W3MEHEHUs BHyTpeHHer sHepruu TJ1 cuctemsl 6e3 coBepiieHus
paboTel. KoHBeKIHs, TEIUIONPO-BOIHOCTD, U3TyUeHHE.
KonnuectBo Termnotel. TemioémMkocTs Tena. Y aenpHas 1 MOJIsipHast
TEIUIOEMKOCTH BelllecTBa. YpaBHeHUe Maiiepa. Y aenbHas TemioTa
cropanusi ToriMBa. Pacuér konruecTBa TEIIOTHI IPU
teronepenade. [lorstue 06 agunadbarHom npouecce. [lepBoiii
3aKOH TepMOauHaMUKU. BHyTpenHnsis sneprus. KonnuectBo
TEIUIOTHI U paboTa Kak Mepbl U3MEHEHHs BHyTpeHHel sHepruu T /]
cucTeMbl. BTopoii 3aKk0H TepMOIUHAMUKY JJISi PABHOBECHBIX
MIPOILIECCOB: uepe3 3aJjaHHoe paBHOBecHOe cocTosinue T/] cucteMbl
MPOXOJUT €IUHCTBEHHAs afuadbara. AOCOIIOTHAS TeMIIepaTypa.
Bropoii 3akoH TepMOAMHAMUKH ISl HEPAaBHOBECHBIX MTPOIIECCOB:
HEBO3MOXKHO IepeiaTh TEIUIOTY OT 0oJiee XOJI0JHOTo Teja K Ooee
Harpetomy 0e3 kommneHcaiuu (Knaysuyc). HeoGpatumocTs
MPUPOIHBIX MTpolieccoB. [IpuHLINIBI AEICTBUS TEIIIOBBIX MAIIUH.
KITZA. MakcumansHoe 3Hauenue KII/I. [{ukn Kapno.
DKOJIOTUYECKHE aCIEKThI UCIOJIb30BaHUs TEIJIOBBIX IBUTATEIEH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

KonTponpHnas padora Nel
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJjaHus).
YcTHBIN onpoc

Tema 3. Arperarubie
COCTOSIHUSI BellecTBA.
da3oBbIe nepexoabl

[Tapoo6pazoBanue u koHaeHcanus. McnapeHue u KuneHue.

VY nenbHas Temiora napoodpasoBanusi. Haceiennsre

Y HEHacblllIeHHbIE Mapbl. KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTU
Y J1aBJICHUS HACBILIEHHOI'O IIapa OT TEMIEPATYPhl, UX
HE3aBUCHUMOCTH OT 00BhEMA HACHIIIEHHOTO Napa. 3aBUCHMOCTb
TEMIIEPATYPbl KUIIEHUS OT JAaBJIEHUS B KUAKOCTU. BraxHOCTb
BO31yXa. AOCOJIIOTHAsl U OTHOCUTEJbHAS BIaXKHOCTh. TBEpHOE
teno. Kpucrannueckue 1 amop@Hsbie Terna. AHU30TPOIUS CBOWCTB
Kpuctauios. [lnasnenue u kpucraumzanus. Y ienbHas TeroTa
wianenus. Cyomumarus. [ledbopmaniuu TBEp0TO TENA.
Pacrsxenue u cxatue. Cnur. Moayns FOura. lpenen ynpyrux
nedopmaruii. TerioBoe pacmmpeHue KUAKOCTEN U TBEPABIX TEll,
00BEMHOE U JTMHEWHOE paciiupeHre. AHTapMOHHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BElIeCTBA KaK MPUYHHA TEMJI0BOTO
paciupeHnus Tein (Ha kauecTBeHHOM ypoBHe). [IpeoOpa3oBanue
SHepruu B (a30BbIX epexoax. YpaBHEHHUE TEIIOBOrO OaiaHca.
[ToBepxHocTHOE HaTspKeHue. KoadduiireHT noBepXHOCTHOTO
HaTspkeHus. Kanwuisapeele snenus. JlaBinenue nox
HMCKPUBJIEHHON MOBEPXHOCTHIO xuaAKocTH. Popmyna Jlamaca.

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. Penienue 3azay (KapTOYKU-3aJaHus ).
YcTHBIM onpoc

PA3JIEJI 3.
IJIEKTPOJJUHAMUKA

Tema 1. DiekTpudeckoe
noJje

DIIeKTpU3alus Tell U €€ NposABJICHUS. DIEKTpUUECKui 3apsia. JBa
BH/JIA AIEKTPUUECKUX 3apsii0B. [I[poBOAHUKH, AUIIEKTPUKH

Y MOJYTPOBOJHUKH. DJIEMEHTAPHBINA SJIEKTPUUYECKUN 3apsl. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO 3apsaaa. Bzaumonaeiicreue 3apsaos.
Toueunsie 3apsanpl. 3akoH Kynona. Dnekrpuueckoe nosie. Ero
JICCTBUE HA dJIEKTpUUecKue 3apsaapl. Hanpspk€HHOCTD
anektpuyeckoro noJjs. [IpoOusit 3apsn. Jlunun HanpsHKEHHOCTH
3NEKTPUUECKOTO 10JIsl. OTHOPOJHOE SIEKTPUUECKOE TTOJIE.
[ToTeHIManbHOCTh 3NIEKTPOCTATUYECKOTO 1oJist. Pa3HOCTh
MOTEHIMAIOB U HanpsbkeHue. [loTeHnuanbHas sHeprus 3apsia

B 3JIEKTPOCTAaTUYECKOM MoJje. [loTeHnnan 3eKTpocTaTuyecKoro
noJist. CBsI3b HANPSHKEHHOCTH TOJIS1 M PA3HOCTH MOTEHUUAIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK O JTHOPOJIHOTO, TaK

¥ HEOTHOPOIHOTO). [IpHHIINIT CYyNEepIO3UIINH ANEKTPUIECKIX
nosieit. Ilone Toueynoro 3apsna. Ilose paBHOMEPHO 3apsKEHHON
cepsl. [Tone paBHOMEPHO 3apsbkeHHOTO 10 00bEMY 1mapa. [lone
PaBHOMEPHO 3apshKEHHOM OeCKOHEeUHOM mockocTu. KapTuHb! THHUIMA
HaNpsHKEHHOCTU TUX MOJIEH U SKBUTIOTEHIIMATIBHBIX TOBEPXHOCTEN.
[IpoBOIHUKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECUS
3apsA0B. [IUdIEeKTpUKHU B 2JIEKTPOCTATUYECKOM IIOJIE.
JlmsnexTpuueckas IPOHUIIAEMOCTb BelecTBa. KonneHncarop.
DJeKTpOEMKOCTh KOHZIEHCATOpa. DJIEKTPOEMKOCTB IUIOCKOTO
KoHJeHcaTopa. [lapanenbHoe coeAMHEHNE KOHAEHCATOPOB.
[TocnenoBarenpHOE COENMHEHNE KOHAEHCATOPOB. DHEPIHs
3apsHKEHHOTO KOHAEHcaTopa. JIBUKEHNE 3apsHKEHHOM YacTUIBI B
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OJJHOPOJHOM DJICKTPHUYCCKOM II0JIC.

IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJjaHus).
YcTHBIN onpoc

Tema 2. [locTosIHHBII
JIEKTPUYECKUI TOK

Cuna toka. [locTosiHHBIN TOK. Y CIOBUS CyLLIECTBOBAHUS
MOCTOSTHHOTO JIEKTPUYECKOTO ToKa. IcTOUHMKHM TOKa.
Hanpspxenne U u DJ1C E. 3akon Oma jyist yyacTka 1eru.
DIIEKTPUUYECKOE COMPOTUBIICHNE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJIHOPOJHOTO IPOBOJAHMKA OT €r0 JUIMHBI M O3 IONIEPEYHOTO
CeUeHHUs. YIeIbHOE COMPOTUBIIEHNE BEIIECTBA.
[locnenoBarenvHOE, NapajuIeNbHOE, CMEIIAHHOE COEAMHEHNE
MPOBOJIHUKOB. Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKHUX TETIEH.
[IpaBuna Kupxroga. PaboTa anekrpuyeckoro Toka. 3aKoH
Jxoyns—IJlenna. MOIHOCTH 3JIEKTPUYECKOTO TOKA. TemioBas
MOIITHOCTb, BhIJIENsiemMast Ha pe3uctope. D/[C u BHyTpeHHEE
COIPOTHUBIICHHE UCTOYHUKA TOKA. 3aKOH OMa J1J1 MOJHOU
(3aMKHYTOM) AJEKTPUUECKON 1emu. MOITHOCTh HCTOYHUKA TOKA.
Kopotkoe 3ambikanne. KoHaeHcatop B 11eny MOCTOSHHOTO TOKA.

IIpakTHYeckHne 3aHATHSA:
Peutenue TectoB. Penienue 3azja4y (KapTOYKHU-3aJjaHus ).
YcTHBIM onpoc

Tema 3. Toxkn
B Pa3JIMYHBIX cpeaax

DeKTpruYecKasi MPOBOIUMOCTD PA3TMYHBIX BEIICCTB.
DJIeKTPOHHAS MMPOBOJAUMOCTD TBEPIBIX METANIOB. 3aBUCHUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEPXIIPOBOANMOCTb.
DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoaauku. CoOCTBEHHAs U MPUMECHAsI POBOANMOCTD
oJTynpoBotHUKOB. CBOMCTBA p—N-TIepexoia.
[ToynpoBOTHUKOBBIE MPUOOPHI. DIEKTPUIECCKUIN TOK

B 2JICKTPOJIUTAX. DICKTPOJIUTHUYECKAS TUCCOIUAINS. DIICKTPOIIH3.
3akonbl Dapajies s SAEKTPOIIn3a. DISKTPUIECKUA TOK B razax.
CamMoCTOSTENIbHBIM U HECAMOCTOATENIbHBIN pa3psia. PaznuuHbie
THITBI CAMOCTOSATEIILHOTO pa3psaa. Mouus. [1na3ma.

IIpakTH4yecKkue 3aHATHSL:
Pewrenue TectoB. Pemenue 3aza4y (KapTOUKU-3a4aHUA).
YcTHBIM onpoc

Tema 4. MaruurHoe moJie

B3aumonelicTBue OCTOSIHHBIX MAarHUTOB U ITPOBOJHUKOB C TOKOM.
MarnutHoe nojie. Bektop MarauTHOM HHAyKUUU. [TpuHnun
CYNEpINO3UIMY MArHUTHBIX MOJIEN. JINHUM MarHUTHOM MHIYKLIUU.
MarsuTHO€ 1oJie IPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBO/IHUKA,
KaTYIIKK U KpyroBoro Butka). OneiT Opcrena. Cuna Ammnepa, eé
HanpasiieHue U Mmoxynb. Cuia JlopeHna, e€ HanpaBieHHue

Y MOJZlyJb. JIBUJKEHUE 3apsDKEHHOM YacTHUIBI B OJJTHOPOJHOM
MarHuTHOM nosie. PaGora cunsl Jlopenia. MarautHoe moJie B
BeniecTBe. @eppoMarHeTHky, napa- U JuaMarHeTUKH.
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJjaHus).
YcTHBIN onpoc

Tema 5.
DJIeKTPOMArHUTHAsI
HHYKIUSI

SIBnenue anexTpoMarHUTHOM UHAYKIMH. 1I0TOK BekTOopa
MarauTHOM uHAYKIUK. DJ{C uHIyKuMH. 3aKOH 3JEKTPOMarHUTHON
nHaykuu @apanesa. Buxpesoe anexkrpudeckoe noiue. Toku Dyko.
O/1C uHAyKUMU B IPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJHOM
MarauTHOM noJie. [IpaBuno Jlenna. MuayktuBHOCTh. KaTymka
MHAYKTUBHOCTH B LIETIH [TIOCTOSIHHOTO TOKA. SIBeHue
camounaykuuu. D/1C caMouHAyKIIMKU. DHEPIryus MarHUTHOTO MOJIs
KaTyLIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

KonTtpoabHas pabora Ne2

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. Penienue 3azja4y (KapTO4KHU-3aJjaHus ).
YcTHBIN onpoc

PA3JIEJI 4.
KOJIEBAHU S
N BOJIHBI

Tema 1. Mexanuueckue
KoJ1e0anus

Konebarenbnas cucrema. CBoOoaHbIE KoJIeOanus. ['apMoHMUeckue
koJsiebanus. KnnemaTudeckoe n TMHAMHYECKOE OTMCaHNE.
DHEpPreTUYeCcKoe ONMMCaHNe (3aKOH COXPAaHEHUS MEXaHUIECKON
sHeprur). BeIBOI IMHAMUYECKOTO OTIMCAaHUS TAPMOHUYECKHUX
KoJIeOaHUH M3 MX PHEPTreTUYECKOTO U KHHEMATHIECKOTO
onucanua. AMmnTyna u ¢aza konedanuil. CBsA3b aMIUIUTYAbI
KoJIeOaHUW MCXOTHOYM BEJTUYHMHBI C aMIUTUTYIaMU KoJieOaHui eé
cKopocTH B yckopenwus. [lepron n gacrora konebanwmii. [lepuos
MaJibIX CBOOOTHBIX KOJIEOaHHI MaTeMaTHUYeCKOro MasiTHUKA.
[Teproa cBOOOMHBIX KOJIEOAHUI TTPYKUHHOTO MassTHHUKA. [loHsTHE
0 3aTyXalmux Kojaebanusx. BelHyX1eHHBIC KOJIeOaHMS.
Pe3onanc. Pe3onancHas kpuBas. Bnusaaue 3aryxanust Ha BUJT
PE30HAHCHOW KpUBOU. ABTOKOJICOaHUSI.

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. Penienue 3azay (KapTOYKHU-3aJjaHUs ).
YcTHBIM onpoc

Tema 2.
JIeKTPOMATHUTHBbIE
KoJIe0aHus

Koneb6arenbuplii KOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIC
K0JIe0aHus B U/I€AIbHOM Kojie0aTeIbHOM KOHType. Dopmyna
Tomcona. CBs3b aMILIUTYABI 3apsiia KOHAEHCATOPA ¢ aMILIUTYAO0N
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.. 3aKOH COXPaHEHHUsI
SHEPI'UU B UACAIBHOM KoJle0aTeIbHOM KOHTYpe. 3aTyXaromue
JIEKTPOMAarHuTHbIE KoJieOaHus. BbIHyXIeHHbIE
3JIEKTPOMAarHuTHele kKojebanus. [lepeMeHHbIi TOK. MOIIHOCTh
NIEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIECHCTBYIOIIEE 3HAUECHUE
CHJIBI TOKA U HANPsDKEHUS TP pa3iInyHON (popMe 3aBUCUMOCTH
IIEPEMEHHOTO TOKA OT BpeMeHU. CHHYCOMIAIbHBIN IIEPEMEHHBIN
TOK. Pe3ucTop, KOHIEHCaTOp U KaTyIlIKa MHYKTUBHOCTH B IIETIN
CHHYCOMJIAJIbHOTO TIEPEMEHHOTO ToKa. Pe3oHaHc TokoB. Pe3oHaHc
HanpsbkeHui. MneansHbiil Tpancdopmatop. [IponsBoactso,
nepeaaya u NoTpedIeHUe IEKTPUUECKON SHEpIHu.
DKOJIOTMYECKHE PUCKH ITPU IPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonb30BaHust 31€KTPOIHEPTUN B TIOBCEAHEBHOM
AKHU3HU.
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJjaHus).
YcTHBIN onpoc

Tema 3. Mexannueckue
U )JIEKTPOMATHHUTHBIE
BOJIHBI

MexaHnyecKkue BOJIHBI, YCIOBUS UX PACIPOCTPaHEHUS.
[Tonepeunsie 1 po10bHBIE BOIHBL. [lepunoa, ckopocTs
pacnpocTpaHeHus U AjuHa BoJHbI. CBONCTBA MEXaHUYECKHUX BOJIH:
OTpa)keHHe, IpeIoMIIeHNE, HHTephepeHIHs U JudpaKius. 3BYK.
Ckopocrtsb 3Byka. ['pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.
[lIymoBOE€ 3arpsi3HEHHE OKPYKAIOIICH Cpe/ibl. DIEKTPOMArHUTHBIE
BOJIHBI. Y CJIOBMSI U3JIy4€HUS AJIEKTPOMArHUTHBIX BOJIH. B3anmHuas
OpHEHTAIs BEKTOPOB , , B 3JIEKTPOMAarHUTHOM BojiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIICHHE,
noJsispu3anus, uHTeppepenuus u audpakuus. [lkana
3JIEKTPOMArHUTHBIX BOJIH. [IprMeHeHne 37eKTpOMarHUTHBIX BOJIH
B TEXHUKE U ObITy. [IpUHIIUIBI PaTUOCB3U U TEIEBUICHMUSL.
Paguonokanus. DneKTpOMarHuTHOE 3arpsi3HEHUE OKpYXKarollen
Cpepl.

IIpakTHYeckHne 3aHATHSA:
Peutenue TectoB. Penlenue 3azay (KapTO4KHU-3aJaHus).
YcTHBIN onipoc

Tema 4. OnTuka

[IpssMonMHENHOE pacTIpOCTPAHEHHUE CBETA B OJTHOPOIHOM Cpefie.
JIyd cBeta. ToueuHbIil CTOYHUK cBeTa. OTpakeHHE CBETA.
3akoHbI OTpakeHHs cBeTa. [locTpoeHne n300paKeHHi B IJIOCKOM
3epkasie. Cepudeckue 3epkana. [Ipenomienune cBera. 3aKOHBI
MIPEIOMJICHHS CBETa. AOCOJIIOTHBIN MTOKa3aTeNb MPETOMIICHHS.
OTHOCUTENBHBIN NOKa3aTenb npeaomineHus. [locrosucTBo
YaCTOTHI CBETA U COOTHOUIEHUE JJIMH BOJIH IPU MEPEXOE
MOHOXPOMaTHYECKOT0 CBETA Yepe3 rpaHully paszesia AByX
ONTUYECKUX cpell. X0 aydel B npusme. Jlucnepcus cBera.
CrnoxHbIii coctaB 6emoro ceeta. L{get. [lonHoe BHyTpeHHEE
otpaxenue. [IpenenbHbIi yro HOJHOTO BHYTPEHHETO OTPAKEHUS.
Cobuparomue 1 paccenBaromiye TuH3bl. ToHkas muH3a. POKycHOe
paccTOsSIHUE U ONTHYECKAsl CUjla TOHKOM JIMH3bl. 3aBUCUMOCTh
(bOoKyCHOTO paccTOsTHUS TOHKOH cpepruueckoii IMH3BI OT €
F€OMETPHUH U OTHOCUTEJIBHOTO MTOKA3ATENs] IIPETOMIICHHUS.
®opMmyna TOHKOM JIMH3bL. YBEJIUYEHHUE, 1aBAEMOE JTUH30U. X0/
Jy4a, IPOIIEIIIEro JIMH3Y MO/ IPOU3BOJILHBIM YIJIOM K €€ I1aBHON
ontuueckoit ocu. [locTpoeHne n300paxeHnii TOUKU U 0Tpe3Ka
npsIMOiA B cCOOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.
OnTuueckue npubopsl. Pazpemaromias cnocodHocTh. a3 kak
onTHyeckas cucreMa. [Ipeaensr npUMEHUMOCTH T€OMETPUUECKON
ontuku. BomHoBas ontrka. MHTepdepenius cBera. KorepeHtHsie
UCTOYHUKU. Y CIOBUS HAOIIOACHUS MAKCUMYMOB 1 MUHUMYMOB

B HTEP(EPEHIIMOHHOM KapTHHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl KJIaccuuecKux HHTEPPEePEeHIINOHHBIX
cxeM. /ludpakuus ceera. Judpakunonnas pemerka. YcioBue
HAOIOICHNS TTIABHBIX MAaKCUMYMOB TIPH MaJICHUU
MOHOXpPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.
[Honsipu3zanus ceera.
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. Penlenue 3aza4y (KapTO4KU-3aJjaHus).
YcTHBIN onpoc

PA3JIEJI 5. OCHOBBI

['panuLIBbI MPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarsl
CIIELMAJIbHOM TEOPUHU OTHOCUTEIBHOCTH. [IpocTpancTBeHHO-

CHHEIIMAJIBHOM BpeMeHHOH unTepBai. [Ipeobpazosanus Jlopenna. Ycinosue
TEOPUUA NpUIUHHOCTH. OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE
OTHOCHUTEJIBHOCTM | BpeMeHU U COKpAIlleHUE JJIMHBL. DHEPrus U UMILYJIbC

PENATUBUCTCKOM YacTHIbl. CBA3h MACCHl C SHEPTHEH U HMITYJIHCOM

PENATUBUCTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

IMpakTnyeckue 3aHATHS:

Pentenue TectoB. Penienue 3azja4y (KapTOYKU-3aJjaHus ).

YcTHBIN onpoc

PaBHOBeCHOE TerIOBOE M3MyYeHHE (M3TydeHHE aOCOMOTHO YEPHOTO
PA3JIEJI 6. Tena).3akoH cMenieHns Buna. ['unoresa [1nanka o kBaHTax.
KBAHTOBAS ®oToHbl. DHeprus u UMNyIbC GoToHa. DoTOdPdeKT. ONMBITHI
OU3UKA A.T. CroneroBa. 3akonsl hoTodddekra. YpaBHeHHE DUHIITEITHA

Tema 1. KopnyckyasipHo-
BOJIHOBOM 1yaJIu3M

st potorddexra. «KpacHas rpanuiay pororddekra. laBnenue
cBeTa (B YaCTHOCTH, JTaBJICHHWE CBETA HAa a0COJIIOTHO
TOTJIOMIAIONTYIO ¥ @0COTIOTHO OTPaXKAIOIIYIO TTOBEPXHOCTB ).
Omertel [1. H. JIeOeneBa. BoiHOBBIE CBOIicTBa yacTull. BoHEI 1€
bpoiins. JInuna BostHb e bpoiinsa u pazmepsl o0mactu
JOKAJIM3aLMK ABMKYILENCS yacTulibl. KopmycKyIsspHO-BOJTHOBO#
nyanu3M. Judpakuus 31eKTpoHOB Ha KpucTaiax. Crenuduka
n3MepeHuil B MUkpomupe. CoOTHOIIEHUS HEOTIPEIETEHHOCTEN
I'eit3enOepra.

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. Penienue 3azjay (KapTOYKHU-3aJjaHUs ).
YcTHBIM onpoc

Tema 2. Pusuka aroma

OnbITHI MO UCCIIEOBaHUIO CTpOeHUs aToMa. [1nanerapuast Mozens
atoma Pesepdopma. [Toctynatel bopa. M3nydenue u norsomenue
($OTOHOB MpU Hepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU Ha
apyroil. Buapl criektpoB. CHeKTp ypoBHEHN 3HEprun aroma
Boiopoaa. CHOHTaHHOE U BBIHYKJICHHOE M3JlydeHHe cBeTa. Jlazep.

IIpakTH4yecKkue 3aHATHSL:
Pewrenune TectoB. Pemenue 3aza4y (KapTOUKU-3a4aHUA).
YcTHBIM onpoc

Tema 3. Pusuka
aTOMHOIO f/pa
U 3JIeMEHTAPHBIX YaCTHI]

Hyknonnas monens siapa I'eitsenOepra—IUlBanenko. 3apsja sapa.
MaccoBoe uncio siapa. M3otonsl. PagunoaktuBHoCTh. Ambda-
pacraja. DJIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHHe. 3aKOH paJuoaKTUBHOTO pacnaja. PaguoakTuBHbIe
M30TONbI B pupoje. CBOMCTBA HOHU3UPYIOIIETO U3ITy4YEHUS.
BiustHue paqnoakTUBHOCTH HA KUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. Jlo3umerpus. DHeprus CBsA3U HYKJIOHOB B S/Ipe.
Snepusie cunbl. Jlepekt maccol sapa. SnepHbie peakiuu. Jlenenue
U cUHTE3 siiep. Anepuele peakropsl. [IpobaeMsl ynpasisieMoro

34




TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI PA3BUTHS
SIIEPHON SHEPreTUKU. MEeTO bl perucTpanyy U UCCaeA0BAHUS
3JIEMEHTapHbIX YacTull. DyHJaMeHTaIbHbIE B3aUMOEHCTBUSL.
Bapuonsl, me30HbI 1 JienToHBL. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-riroonHast mozens agpoHoB. dusuka 3a
npeaenamu CtanaaptHoi moaenu. TémHas Matepust U TEMHas
sHeprus. ENMHCTBO pU3NUECKO KapTHHBI MUPA.

YcTHBIN onipoc

IIpakTHyeckue 3aHATHA:
Penienue TectoB. Penlenue 3aza4y (KapTO4KU-3aJaHus).

PA3JIEJ 7.
SJIEMEHTBI
ACTPOHOMUHU U
ACTPO®U3UKU

Dtanbl pa3BUTHS acTpoHOoMuUH. [lpuxianHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE acTpOHOMUU. [[puMeHnMOCTh
3aKOHOB (PM3UKHU ISl OOBSICHEHUS MIPUPOJIHI KOCMHUUECKIX
00BEKTOB. MeTO/IbI ACTPOHOMHYECKHX MCCIIEOBAHUH.
CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIBI, PAJMOTEIECKOTIHI,
BHeaTMochepHas actpoHomus. Bun 38Eé3mH0T0 HebGa. Co3Be3us,
SpKHe 3BE31bI, TUIAHETHI, UX BUANMOE IBIKeHne. CoTHeuHas
cucrema. Comuue. CoiHEeYHasi aKTUBHOCTb. MICTOUHMK 3HEprun
CouHia 1 3B€311. 3BE3/bl, UX OCHOBHBIE XapAKTEPUCTHUKH.
JnarpaMmma «CrneKTpagbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI
TJIaBHOM MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JJIs 3BE3/1 TJIABHOM MOCIIEA0BATEIbHOCTH.
Buyrpennee crpoenune 38€371. CoBpeMeHHbIE TPEACTABICHHS O
IMPOUCXOXKACHUHU U 3BOJIoIMH CoJiHIA U 3BE3T. DTaIbl )KU3HU
3B&31. Muieunslii [1yte — Hamia ['anaktuka. [Tosnoxenue u
nemwxenne Comana B ['amakTuke. THUOBI TAJIAKTHK.
Pagnoranaktuku u kBazapsl. YEpHbIE ABIPHI B siApaxX rajlakTHK.
Bcenennas. Pacmupenne Beenennoii. 3akon Xa66ma. Pazberanue
ranaktuk. Teopus bonbuioro B3psiBa. PenukroBoe uznyueHue.
MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie nmpoGieMbl aCTPOHOMUH.
KontposbHaas padoTa Ne3

YcTHBIM onpoc

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. Penienue 3aza4y (KapTOYKHU-3aJaHus ).

6. TEMATUYECKOE IINTAHUPOBAHHME 110 YYEBHOMY

HPEIMETY
Ne HanmeHnoBanue pasjesios u Tem Bcero Jekuus IIpakTHyeckue
n/n 3aHATHSA
1 Beenenue. Hay4Hbliii MeTOA NO3HAHUSA 1 1
NPHPOALI
2 Mexannka 30 20 10
3 MounexkyasipHasi pu3nka u 33 21 11

TePpMOANHAMHUKA
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4 DJIEKTPOANHAMHUKA 50 40 9
5 KoJiedbanusi u BOJIHBI 28 15 13
6 OcHOBBI clIEUAJIBHON TEOPpHHU 4 2 2
OTHOCUTEJbHOCTH
7 KBantoBas ¢usnka. 17 8 9
8 DJIeMEeHTbI ACTPOHOMMH U 9 6 2
acTpou3uKH
Bcezo 172 113 56

HpI/I peamm3ali COACPKAHUA 06H_[€06pa3OBaT€JIBHOI‘O yqe6H0r0 npeamMeTa

OVIIL.06 ®usuka B npenenax ocsoeruss OIIOIT CIIO na 6a3e 0OCHOBHOTO OOIIETroO

o0pa3zoBaHus ¢ MoJgydeHreM cpeaHero oomero oopazosanus (IITIKPC):

Buja yueOHo# padoThl

O0neM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbI 180
Oos13aTesibHAsE ayAUTOPHAS yyeOHasi HArpy3ka (Bcero) 174
B TOM YHCJIe:
JIEKIIAHN 113
MPAKTUYECKHUE 3aHATHS 56
Y4eOHBIM IJIaHOM HE
n1a0b0paToOpHbBIC 3aHATHUS
PEIyCMOTPEHO
KonTtponbHbIe paboThI 3

CamocrosTenpHas pa60Ta o6yl1a101ueroc;1

Y4eOHBIM IIaHOM
HE MPEITYCMOTPEHO

KOHCYJIbTallUH

2

MPOMeKYTOYHAS aTTecTanus B popMe IK3aMeHA

6

7. YYHEBHO-METOJINYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O
IHPEIMETA

7.1. Onucanne MaTepuajJbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIsl
OCyLIeCTBJIEHHSI 00Pa30BaTEJBHOIO MpoLecca

Ne HaumeHoBaHHe cienMaJbHbIX MOMeEIEHUI OCHaIJ.[eHHOCTL

CIICIHAJIBHBIX
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n/n

U NOMeLIeHHUI /15l CAMOCTOSTeIbHOI
padoTsI

NMOMeIlleHuiT W TNOoMeIleHul JJIg
CaMOCTOSITE/IbHOI PadoThI

Kabuner  Qusuku

ayJUTOPHUS JJISl TPYIIIOBBIX U
WHIMBHYAIBHBIX KOHCYJIbTAUH, TEKYILIETO
KOHTPOJISL I TPOMEKYTOYHOM aTTECTAIHH.

416200 ActpaxaHnckas obiacte EHoTaeBckuit
paiion c. EHoTaeBka, yn. Ynuepuna, 23A

Aynutopus Ne54

Kommuiext yuebHo# Mmebenn
IlepeHOCHOM MYJIBTUMEAUNHBIN
KOMILJIEKT

Joctyn x nHPOPMALMOHHO —
TEJIEKOMMYHUKAIIMOHHON CETH
«HTepHeT»

MOJIOYKA CTEKJITHHAS
najoyka u3 500HUTa
MepPEeKITI0YaTeNb

TepmoMeTp xumuueckuit 100rp
TepMoMeTp xumudeckuit 150rp
MalliiHa BOJTHOBAs

peocTat

CTPEJIKH MarHUTHBIC
CBHUHIIOBBINA TUITUHIP
aMIepMeTp J1abopaToOpHbIN
BOJIBTMETP J1aOOpaTOPHBIN
MarHuT AyrooOpa3HbIi

MarHuT MOJIOCOBOM

Hab6op nun3

[Ipu3zma npsiMoro AeicTBUS
Brinpsimutenb yHUBEpCaIbHBIN
[Tpusma nmaGoparopHas
MeTpoHOM JEMOHCTPAIIMOHHBIN
KamepTon

Kapta 3Be3nHoro Heba

Monenb OpoyHOBCKOTO
nBukeHus [ nadyc myHbl
Mopenb naaHeTapHO CUCTEMBI
TpanchopmaTop

DKpaH MaTOBOI'O CTEKJIa
DKpaH Co HIEbI0

JIun3a cobuparomas

JIun3a paccenBatronas
JnHnamometp
JEMOHCTPAIIMOHHBIN TabmuIs!
1o GU3uKe — KOMILJIEKT
ONUANACKOT

Tabnuna MeHnneneeBa

Becnl

Ocuunorpad

W cTOYHUK 37€KTPUUYECKOTO
nutanust bapomerp
ONEKTPOLIUT
pacnpeauaIuTeIbHbII
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7-Zip GNU OrtkpsiToe
JIMIICH3UOHHOC COTJIallICHUEC
GNU GeneralPublicLicense
beccpouno

Adobe Acrobat Reader DC.
OTKpBITOE JTULEH3UOHHOE
cornamenue GNU
GeneralPublicLicense.
Apache Open Office. Apache
license 2.0 Beccpouno.

VLC media player

GNU Lesser General Public
License, version 2.1 or later.
beccpouno

Kaspersky Endpoint Security.
JIuuien3us necTByeT 10

16.03.2024
Yandex Opaysep. becmiarnoe
POrpaMMHOE obecrnievyeHue.
beccpouno

bubnnoreka, YMTaIbHBIN 34T

KomriekT yueGHOM Mebenn
[lepeHOCHOM MyIbTUMEIUHHBIN
KOMILJIEKT

Hoctyn k nHGOPMAITMOHHO —
TEJIEeKOMMYHUKAIIMOHHON CETH
«HTepueT»

3 aBTOMATU3UPOBAHHBIX
pabouux MecTa,

CTOJ - 4 T.,

CTyJ — 8 WT.,

[Tonkmtouenue k cetn MHTEpHET
1 obecriedeHre JoCTyna B
ANEKTPOHHBIN MOpTAa

YHHUBEPCUTETA U K SJIEKTPOHHBIM
OMOJIMOTEUYHBIM CHUCTEMAM

7-Zip GNU OtkpsiTOe
JmueH3noHHoe cornamrenue GNU
GeneralPublicLicense
beccpouyno

Adobe Acrobat Reader DC.
OTKpHTOC JIMIICH3MOHHOC
cornamenue GNU
GeneralPublicLicense.

Apache Open Office. Apache
license 2.0 beccpouHo.

VLC media player GNU Lesser
General Public License, version
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2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
JInueH3usaencTByeTio
16.03.2024

Yandex Opaysep. becruiatHoe
IIPOrpaMMHOE 0OecTIeueHHE.
beccpouyno

7.2. Pexomenayemas gureparypa (u3 geaepajibHOrO nepevdHs )

@) ocHO8HaA yueOHan 1umepamypa:
1. ®uzuka. 10 kmacc. YriuyOlieHHBIM ypoBeHb. YueOHUK - KacksHOB

B.A. M3pnarensctBO [IpocBenienue 2022

2. ®duzuka. 11 kmacc. YrayOneHHbIH ypoBeHb. YueOHUK - KachsiHOB

B.A. UznarensctBo [IpocBemenue 2022

0) Oonoanumenvhasn yueonaa 1umepamypa

1. ®uzuka. 10 kmacc. YriayOneHHbIH ypoBeHb. MexaHuka. Y4eOHUK -
Mskumes I'. 4., CunskoB A.3.

2. ®uzuka. 11 kimacc. Yrnyonenusii ypoBenb. Ontuka. KBanToBas ¢usuka.
Vuebnuk - Msikumes I'.5., Cunsgkos A.3.

8) nepeueny yueOHo-memoouueckozo obecneuenus:

1. VuebGHo-MeTroanueckuii komruiekc no ydebnomy mnpeamery OVIL06
dusuka

2) unmepHem-pecypcol:

1. www.school-collection.edu.ru  (Emunas  xoyieknmss — IU(GPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

2. https://fiz1september.ru (yge6HO-MeTOMMYECKas Ta3eTa «DU3HKay).

3. www.n-t.ru/nl/fz (HoGeneBckue naypeaTs 1o Gpusuke).

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

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

6. www.kvant.mccme.Ru (Hay4yHO-TIONYJISIpHBIA ~ (PU3UKO-

MareMaTu4eckuil xxypHai «KBaHT).

7. www.yos.ru/natural-sciences/html  (ecrecTBeHHOHAYYHBIH >KypHAIT
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u1st mostofiexku «IlyTh B Hayky»).
0) 2J1eKmpPOHHO-0UOIUOMEUHbIE CUCHEMDbL:
«AxkamemMus»

1. O0pa3zoBaTesbHO-U31aATETBCKHIMA LEHTP

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

2. anekTpoHHas oOpa3oBarenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3ALIMU OBYYEHUA AJIs
NHBAJINA0B U JINL] C OT'PAHNYEHHBIMHA
BO3MOKXHOCTAMMHU 310POBbSA

I[J'IH 06yqa101111/1X051 N3 YHCjla HHBAJIWIOB W JIMI C OI'PaHUYCHHBIMU
BO3MOXHOCTAMH 3J0POBbA Ha OCHOBAHWU IIMCBMCHHOI'O 3a4ABJICHUSA y‘l@6HBII71

npeamer  OVIL0O6  ®duszuka peanmsyercs ¢ yu4€ToM  OCOOEHHOCTEH

HCI/IXO(I)I/I?)I/I"IGCKOFO pa3BuUTHUA, HWHAWBUIAYAJIBHBIX BO3MOXKHOCTEM M COCTOSIHUS

3I0POBBS (Jaee — HHANBUYATbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUSA

YYEBHOI'O IPEAMETA
Pe3ynbrarel oOydeHust Kon [IpoBepsiembie DopMBbI U METObI KOHTPOJIS U
(JIMYHOCTHBIE, TPEIMETHBIE, | PE3yIbTaT YMEHHUSI U OIICHKHU
MeTanpeaMeTHbIE) OB 3HAHUS pe3yabTaTOB O0YUYEHHUS
Texymmit [IpomexxkyToun
KOHTPOJIb asi aTTecTanus

JIUYHOCMHbLE
JIP1 oco3HaHnue JIP1 31, 32, 33, Pewenue IK3AMeH
oOyuaromumMucs 34,35 mecmoe
POCCHUICKOM IpakaHCKOM V1, V2 V3, V4 | Pewenue 3adau
UJCHTUYHOCTH; (kapmouxu-

3a0aHus1)

Yemmuwuii onpoc
JIP2 roToBHOCTH K JIP2 31, 32, 33, Pewenue Dxzamen
CaMOpa3BUTHIO, 34,35 mecmoe
CaMOCTOSTENBHOCTH U V5, V8, V9, Pewenue 3a0au
CaMOOTIPEIEIICHUIO; Vio (kapmouxu-

3a0aHus1)

Yemmuwiii onpoc
JIP3 Hanuuue mMotuBauuu kK | JIP3 31, 32, 33, Pewenue Ix3amen
00yUYEHUIO U TUYHOCTHOMY 34,35 mecmos
Pa3BUTHIO; e, V7, V13 Pewenue 3a0au
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(kapmouku-
3a0aHus)
Yemmuwiii onpoc

JIPS roToBHOCTH U
CIIOCOOHOCTh
oOyJaronuxcs
PYKOBOJCTBOBATHCS
chopMHUPOBAHHO T
BHYTPEHHEHN NO3HLIAEH
JIMYHOCTH, CHCTEMO
IIEHHOCTHBIX OPUEHTAITUH,
MO3UTUBHBIX BHYTPCHHHUX
yOXKICHUH,
COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSAM
POCCHUICKOTO 00111eCTBA;

JIP5

31, 32, 33,
34,35
VI1,V2, V3, V4

Pewenue
mecmoeg
Pewenue 3a0au
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen

JIP6 pacumpenue
YKU3HEHHOTO OTIBITa U
OTIBITA JIEATEITLHOCTH B
IpolLecce peann3anuu
OCHOBHBIX HaIlpaBJIEHUI
BOCIUTATEIbHOMN
NEeSITETHHOCTH,

JIP6.5 rOTOBHOCTH BECTH
COBMECTHYIO JESTEIbHOCTD
B MHTEpEcax rpa’kJaHCKOTOo
o01ecTBa, yuacTBOBaTh B
caMOyTpaBJIECHUH B
0011600pa30BaTEIHHOM
OpraHu3aIiy U JeTCKO-
FOHOIIECKUX OpraHU3aIusIX;

JIPG.
JIP6.5

31, 32, 33,
34,35

VI1,V2, V3, V4
V7,¥9 Vili,
Vi2, Vi3

Pewenue
mecmoe
Pewenue 3a0au
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen

JIP6 pacupenue
YKU3HEHHOTO OIbITa U
OIBITA JEATEIBLHOCTH B
MpoLIECCE peaTn3alnuu
OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIbHOMN
NEeSATENbHOCTH,

JIP6.8 chopMupOBaHHOCTH
POCCHICKOM IpakaHCKOM
WUJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXKCHUS K
CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTH MEPE]T
Ponunoii, ropnoctu 3a cBoi
Kpai, cBoro Ponuny, cBoi
SI3BIK U KYJIBTYPY, IIPOIIIOE
U HacTos1Iee
MHOTOHALIMOHAIBHOTO
Hapoga Poccun;

JIP6,
JIP 6.8

31, 32, 33,
34,35

VI1,V2, V3 V4
Y7,¥9 Vili,
Vi2, Vi3

Pewenue
mecmoeg
Pewenue 3a0au
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Dxzamen

JIP6 pacumpenue

JIP6

31, 32, 33,

Pewenue

Dxzamen
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JKH3HCHHOT'O OIIBITA U JIP6.13 34,35 mecmos

OITBITA ICATCIBHOCTH B V1, V2, V3, V4 | Peuwenue 3aoau
IIpoLecce peanu3anuu V7, V9 Vili, (kapmouku-
OCHOBHBIX HallpaBJIEHUI Vi2, Vi3 3a0anus)
BOCIIUTATEIIbHOMU Yemmuwiii onpoc
JEeSITCILHOCTH,

JIP6.13 criocoOHOCTH

OIICHUBATh CUTYALIUIO U

MIPUHUMATh OCO3HAHHBIE

pelICHHSs, OPUCHTUPYSICH HA

MOpPaJIbHO-HPABCTBEHHbIE

HOPMBI B [IEHHOCTH;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKr3amen
JKH3HECHHOT'O OIIBITA U JIP6.16 34,35 mecmos

OIIBITA IEATEIBHOCTH B V1, V2, V3, V4 | Pewenue 3aoau
MPOIIeCCe peaTn3ainm Y7, V9, VilI, (kapmouku-
OCHOBHBIX HaIlpaBJICHUIN vi2 Vi3 3a0aHus)
BOCIIUTATEIbHOMN Yemuwu onpoc
JIEeSITEILHOCTH,

JIP6.16 >cTreTnueckoe

OTHOIIICHHUE K MUY,

BKJIIOYAsi 3CTETUKY ObITa,

Hay49HOTO M TEXHUYECKOTO

TBOpYECTBA, CIIOPTA, TPyAa

1 OOIIECTBEHHBIX

OTHOIIICHUM;

JIP6 pacupenue JIP6 31, 32, 33, Pewenue Dxzamen
SKA3HEHHOT'O OIBITA U JIP6.22 34,35 mecmoe

OIbITA AESITEIILHOCTU B V1, V2, V3 V4 | Pewenue 3adau
MpoIECcCe peann3aluu V7. V9 Vi, (kapmouku-
OCHOBHBIX HaIlpaBJICHUI Vi2, Vi3 3a0aHus1)
BOCIIUTATEIbHOM Yemuoui onpoc
IEITEILHOCTH,

JIP6.22 akTHBHOE

HETIPUATHE BPETHBIX

MIPUBBIYEK U UHBIX (hOPM

MPUYMHEHUS Bpea

buznueckomy u

MICUXUYECKOMY 370POBBIO;

JIP6 pacmnpenue JIP6 31, 32, 33, Pewenue Ix3amen
’KU3HEHHOT'O OIbITa U JIP6.24 34,35 mecmoe

OIIBbITA JIESITEILHOCTU B V1, V2, V3, V4 | Peuwenue 3aoau
MpoLECCEe peann3aluu Y7, V9, Vili, (kapmouxu-
OCHOBHBIX HalpaBJICHUI Vi2, Vi3 3a0anus)

BOCHHUTATEIILHOMN
JIeATEILHOCTH,

JIP6.24 TOTOBHOCTE K
AKTHUBHOM JeATEIbHOCTH

Yemmuwiii onpoc
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TEXHOJIOTHYSCKOM B
COITMAIBHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTD
WHULIMUPOBATD,
IJIAHUPOBATh U
CaMOCTOSTCILHO
BBITIOJTHATH TAKYIO
JIESITEILHOCTD;

JIP6 pacumpenue
KU3HEHHOTO OIBITA U
OTIbITA JIEATEIHHOCTHU B
IpolLecce peanu3anuu
OCHOBHBIX HallpaBJICHUN
BOCIUTATEIBHOMN
NEeSITENIbHOCTH,

JIP6.27
c(hopMUPOBAHHOCTH
9KOJIOTHYECKOU KYJIBTYPBHI,
MMOHUMAHHE BJIUSIHHS
COLIMANILHO-3KOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHUE
MPUPOIHON U COIUATILHOM
Cpelbl, OCO3HAHUE
rJ100abHOTO XapakTepa
AKOJIOTUYECKHUX TTPOoOIIeM;

JIP6
JIP6.27

31, 32, 33,
34,35

VIi,V2, V3, V4
Y7,¥9, VI,
Vi2, VI3

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen

JIP6 pacupenue
YKHU3HEHHOTO OIBITA
OIIbITa ACATEILHOCTH B
MpoIIeCcCe peaTn3alnu
OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIILHOM
JIEATEIIbHOCTH,

JIP6.34 oco3nanue
LIEHHOCTH HAyYHOU
JEATEeIIbHOCTH, TOTOBHOCTh
OCYILIECTBIISTH IPOEKTHYIO
U UCCIIEJIOBATEIBCKYIO
JIeSITEIbHOCTD
WHJMBHUIYAJIbHO U B

rpymIe.

JIP6
JIP6.34

31, 32, 33,
34,35

Vi,V2, V3 V4
Y7, ¥9 Vili,
Vi2, Vi3

Pewenue
mecmoeg
Pewenue 3a0au
(kapmouku-
3a0aHus1)
Yemuoui onpoc

Dxzamen

mem anpedmemuble

MP1 ocBOoeHHEIE
o0OyJaronuMucs
MEXIPEIMETHBIC TTOHSITHS
Y yHUBEpCAIIbHbIE Y4eOHbIC
NeUCTBUS (PETYIATUBHEIE,
IMO3HABaTC/IbHBIC,

MP 1

31, 32, 33,
34,35
e, V7, V13

Pewenue
mecmoe
Pewenue 3a0au
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Drzamen
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KOMMYHHMKATUBHBIE);
YVILA4, YYIIA7, YVILIS,
YVIIA12, YVIIA17,
YVIIA24, YKAS, YKI6,
YP4, VP10, YP(14,
YPII18

MP2 ciocoOHOCTH BX
WCTIOJIb30BAHUS B
[MO3HABATEIbHON U
COLIMAIbHOM ITPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOU
NeSITETbHOCTH,
OpraHu3anuy yueoHoro
COTPYIHUYECTBA C
MearoTMIeCKUMHU
pabOTHUKAMH U
CBEPCTHHKAMH, K yIaCTHIO
B MTOCTPOCHHUU
VHIUBUTyIbHOU
00pazoBaTenbHON
TPaeKTOpUU;

YVIIAL, YYIIO4, YVIIIS,
YVILAS, YVYIIA12,
YVIIA17, YVIII20,
YVITA21, YVII]24,
YKI6, YKA10, YP/I2,
YP/I18, YP/I19

MP?2

31, 32, 33,
34,35

VI1,V2, V3, V4
V7,¥9, Vi,
Vi2, VI3

Yemuwu onpoc

Dxzamen

MP3 oBnanenye HaBbIKAMU
y4eOHO-
HCCIIEIOBATENbCKOMH,
MPOEKTHOM U COIMaIbHOM
NesITeNIbHOCTH;

YvIia4, yyiaz,
YVYIAL12, YVYITAL7,
YVIIA20, YVIIA21,
YKJ3, YK/IA10, YP/9

MP 3

31, 32, 33,
34,35
VI1,V2, V3 V4

Pewenue
mecmoeg
Pewenue 3a0au
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Dxzamen

npeoMemHoix.

IIP1 copmMupoBaHHOCTH
IIPEICTABICHUN O POJIH U
MecTe (PU3UKH U
aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOH
KapTHUHE MHPA, O
crcTeMoo0Opa3yroliei posu
(GU3UKN B pa3BUTUU
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOT i1, O BKJIaze
POCCUICKHX M 3apyOeKHBIX

1IP ]

31, 32, 33,
34,35

V5, V8, V9,
Vio

Yemmuwiii onpoc
Pewenue
mecmos

Drzamen
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YUYCHBIX-(DU3UKOB B
pa3BUTHE HAYKU;
MOHUMaHUE (PU3NIECKOI
CYIITHOCTH HAOII0JACMBIX
SIBJICHUN MUKpPOMUDA,
MaKpOMHUpPa U METaMHPa;
MOHUMaHHE POJIH
aCTPOHOMHU B
MPAaKTUYECKOM
NEeATeTbHOCTH YeJIOBEKA U
JAJIBHEHNIIIEM HAy4HO-
TEXHUYIECKOM Pa3BHUTHH,
posu pU3nKU B
(hopMHUpOBaHUU KPYyro3opa
1 (QYHKIIMOHATIBLHOU
IPaMOTHOCTH YeJIOBEKa JIJIs
peIeH s MPaKTHYECKIX
3azay;
YVYIAEHIN1,YYITA(EH
M2, VYIIA(EHIT)7,YPA(E
HIT)1

P2 popmMupoBaHHOCTH
YMEHHUH pacro3HaBaTh
(bu3UYecKue SIBICHUS
(TIportecchbl) U OOBIICHATH
UX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE ABM)KCHUE,
CBOOOJHOE Ta/IeHuE Tell,
JIBUKEHHE [0 OKPYKHOCTH,
WHEPLHsI, B3aUMOJICHCTBHE
TeN, KojebarenbHoe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBI)KEHUE;

g dysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE
KUAKOCTEU U TBEPBIX TET,
U3MeHeHue o0bema Tel npu
HarpeBaHuu (OXJIKICHUH),
TEIJIOBOE PaBHOBECHE,
UcrnapeHue, KOHAeH calus,
JIaBJICHUE,
KpUCTAITN3allUs, KATICHUE,
BIIQYKHOCTH BO3/yXa, CBA3h
CpeaHEN KUHETUYECKOM
SHEPrUU TEIIOBOTO
JIBUKEHUS MOJIEKYJI C
abcoOTHON
TEMIEPaTypOil, MOBBIICHUE
JIABJICHUS Ta3a IPU €ro

IIP 2

31, 32, 33,
34,35

V5, V8, V9,
Vio

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemuuwu onpoc

Dxzamen
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HarpeBaHUU B 3aKPbITOM
COCYJi€, CBA3b MEXKY
rapaMeTpamMu COCTOSIHUS
ra3a B U30MpOIIECCaAX;
AJIEKTpU3aLUA TEN,
B3aMMOJICHCTBHE 3apsAJI0B,
HarpeBaHue IPOBOJIHUKA C
TOKOM, B3aHMOJICHCTBIE
MarHuToB,
AJIEKTPOMAarHUTHas
WHIYKIUSA, TEHCTBUE
MarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM U
JBYKYIIAKCS 3apsii,
AJIEKTPOMAarHUTHBIE
KOJICOaHHS U BOJIHEI,
MIPSMOJIMHENHOE
pacnpocTpaHeHue CBeTa,
OTpa)keHHe, IPEJIOMIICHUE,
uHTEpPepeHIus,
TU(PaKIKs U OJSIpU3aLus
CBeTa, IMCIEPCHUs CBETA;
(bOoTOANEKTpUYECKHI
a¢ddexT, cBeTOBOE
JABJICHUE, BOSBHUKHOBEHUE
JINHENYaTOro CIeKTpa
aToma BOJIOPO/a,
€CTECTBEHHAS U

HCKYCCTBEHHAs

PaIMOAKTUBHOCTB;

YVYIIA(EHID1,YYITI(EH

1015,

YK (EHIT)2,

YPJI(EHIT)3

TIP3 Bianenue IIP 3 31, 32, 33, Pewenue Drzamen
OCHOBOIIOJIaTraroIIuMU 34,35 mecmoes
(DMBUYECKUMU TTOHATUSIMH U ve6, V7, V13 Pewenue 3aoau
BEJIMYNHAMH, (kapmouku-
XapaKTepU3YIOIIUMHU 3a0aHus1)

(bu3nvecKue MpoIecchl
(CBSI3aHHBIMHU C
MEXaHUYECKUM
TIBUKCHHUEM,
B3aUMO/ICHCTBUEM TeTI,
MEXaHUYECKUMU
KoJieOaHUSMU U BOJTHAMU;
aTOMHO-MOJIEKYISPHBIM
CTPOEHHUEM BEIECTBA,
TETUIOBBIMH MPOIIECCAMU;
ANEKTPUYECKUM U
MarHUTHBIM TIOJISIMH,
AIIEKTPUIECKIM TOKOM,

Yemmuwiii onpoc

46




ANEKTPOMAarHUTHBIMU
KOJIEOAHUSIMH M BOJTHAMU,
ONITUYECKUMH SIBJICHUSIMU;
KBAHTOBBIMU SIBJICHUSMH,
CTPOCHHEM aToMa U
aTOMHOTO S7pa,
PaZvo0aKTUBHOCTBIO);
BJIaJICHHC
OCHOBOITOJIATAIOIIIUMH
ACTPOHOMUYECKUMHU
IIOHSATHSMM,
TTO3BOJISFOIITUMHU
XapaKTepHU30BaTh
MPOIIECCHI, TPOUCXOISIIIHE
Ha 3Be3/1aX, B 3BE3/IHBIX
cHucTeMax, B
MEXTAUTAKTUYECKOU CpeJIe;
JBIKEHHE HEOECHBIX TEJI,
3BOJIIOIHIO 3BE3]T 1

Bcemennoii;

YVIIJI(EHID)1,

YVIIJI(EHIT)2,

YVIIA(EHIT)11

IIP4 Bmanmenue IIP 4 31, 32, 33, Pewenue Drzamen
3aKOHOMEPHOCTSIMHU, 34,35 mecmoe

3aKOHAMU U TEOPUSIMHU V5, V8 V9, Pewenue 3aoau

(3aKOH BCEMHUPHOTO Vio (kapmouku-

Tarotenus, I, 11 u 111 3a0aHus1)

3akoHBI HpI0TOHA, 3aKOH
COXPAaHEHUS MEXAHUYECKOU
SHEPIruu, 3aKOH
COXpaHEHUs UMITYJIbCa,
MPUHITUIT CYTIEPIO3ULIUU
CHJI, IPUHLIMIT
PaBHOIIPaBHOCTH
WHEPIHUATbHBIX CUCTEM
OTCUYETa; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO
CTPOEHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBII
3aKOH TEPMOJIMHAMUKHU;
3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3aps/a,
3akoH KynoHa, 3akon Oma
JUISl ydacTKa LEeMu, 3aKOH
Owma 15 MOJTHOM
ANEKTPUYECKOM 1enH,
3akoH /[xoyns - Jlenna,
3aKOH JIEKTPOMAarHUTHOM
WHJYKIUH, 3aKOH
COXpaHEHUs SHEPTHH,
3aKOH NPSIMOJIMHEWHOTO

Yemuwui onpoc
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pacnpocTpaHEHus CBETa,
3aKOH OTPAKEHUS CBETA,
3aKOH IIPEJIOMJIEHHUS CBETA;
3aKOH COXpaHEHMsI
SHEPIruM, 3aKOH
COXPAaHEHHUS UMITYJIbCa,
3aKOH COXpPaHEHMsI
JIEKTPUYECKOTO 3apsa,
3aKOH COXpPaHEHMsI
MacCcOBOI'0 YHUCIIA,
nocrynaTtel bopa, 3akoH
PaZvo0aKTUBHOTO pacmaja);
YBEPEHHOE UCIIOJIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEH ITPU
aHaJn3e (PU3NIECKUX
SIBIICHUU 1
npoueccos; Y YIII(EHIT)1

IIPS ymeHne ydnuTeIBaTh
IPaHULbI TPUMEHEHUS
M3YYEHHBIX (PU3HUECKUX
MOJIENIEN: MaTepHAIbHAS
TOYKa, UHEPIHAJIbHAS
cUCTeMa OTCUeTa,
HACAIIBHBIN T'a3; MOJCIH
CTPOEHUS ra30B,
KUAKOCTEH U TBEPBIX TET,
TOYEYHBIN AIEKTPUUECKUI
3apsi, sAepHasi MOJelb
aToMa, HyKJIOHHAasI MO/JIEJNb
aTOMHOTO si/ipa Ipu
pelieHun Gu3nIecKux
3azay;

YVIII(EHID1,
YVII(EHIT)2

IIP 5

31, 32, 33,
34,35

V5, V8, V9,
Yio

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0aHus)
Yemuwui onpoc

Dxzamen

IIP6 Bi1azeHue OCHOBHBIMU
METOJJaMU HayYHOTO
MTO3HAHMS, UCTIOJIb3YEMbIMHU
B (M3HKE: IPOBOIUTH
MpsSMBbIE U KOCBEHHBIE
U3MEpeHUs (PU3NIECKUX
BETTUYMH, BEIOMpast
ONTHUMAJIBHBIH CII0co0
U3MEPEHHUS U UCIIOIb3YS
HU3BECTHBIC METOAbI OLICHKH
MOrPELTHOCTEN U3MEPEHU,
IIPOBOJUTH UCCIIETOBAHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHH C
HCIIOJb30BAHUEM MPSIMBIX
U3MepeHui, OObSICHSTh
MOJIyYCHHBIE PE3YJIbTATHI,

1IP6

31, 32, 33,
34,35
VI1,V2, V3, V4

Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Drzamen
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UCTIOJB3Ys (PU3NUECKUE
TEOPHH, 3aKOHBI U MTOHSATHS,
U JIeNaTh BBIBOJBI;
coOroaaTh mpaBuiIa
0e301acHOTO TpyAa Mpu
MPOBEICHUH UCCIEIOBAHMI
B paMKax yueOHOro
AKCIEPUMEHTA U y4EOHO-
HCCIIEN0BATEIBCKON
NESATEITBHOCTH C
WCTIOJIb30BAHUEM
U(PPOBBIX H3MEPUTEIHHBIX
YCTPOWCTB U
71a00paTOPHOTO
000pyI0BaHuUS;
c(hopMUPOBAaHHOCTH
MPEJICTaBICHUI O METOJaX
MOJTyYEeHHUST HAYIHBIX
aCTPOHOMHYECKHIX
snanuit; Y YII(EHITD)S,
YVIA(EHIT)9,
YKJ(EHIT)2

IIP7 chopmMupoBaHHOCTH
YMEHHUSI petiaTh pacueTHbIe
3a7a4M C SIBHO 3aJaHHOU
(hbU3UYECKON MOJIETIBIO,
HCTIOJB3Ys PU3UUECKUE
3aKOHBI ¥ PUHITUIIBI; HA
OCHOBE aHaJIM3a yCIOBUS
3a/1auM BHIOMPATH
(bu3NYECKyI0 MOJIeINb,
BBIACTATH (PU3UYECKUE
BEJTMYUHBI U (OPMYIIBI,
HE0OXO0IUMBIE IS e
pelIeHUs, TPOBOJIUTD
pacueTsl U OIICHUBATh
PEAbHOCTH MOJTYYEHHOTO
3HaueHUs HPU3UUECKOU
BEJTUYMHBI; peliaTh
KaueCTBEHHbIE 33]]auH,
BBICTPanBast JOTUYECKH
HEMPOTUBOPEUUBYIO
LENOYKY PacCyKICHUH ¢
OIIOPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
¢buznyeckue
ssienus; Y YIIJ(EHIT)2,
YVYIIA(EHIN11,
YKI(EHII)2 ,
YYIIA(EHII)17,
YPJI(EHIT)2

1IP7

31, 32, 33,
34,35
e, V7, V13

Pewenue
mecmos
Pewenue saoau
(kapmouku-
3a0aHus1)

Dxzamen

IT1P8 chopmMupoBaHHOCTD

1IP8

31, 32, 33,

Pewenue

Dxzamen
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YMEHHUS IPUMEHSITh
MOJTy4CHHBIC 3HAHUS JUIS
0OBSICHEHUS YCIIOBHI
NPOTeKaHHUs (PU3NIECKUX
SBJICHUH B IPUPOJE U JUIS
MPUHSATHS MPAKTUICCKUX
pELIECHUI B TIOBCEHEBHOM
YKU3HU 17151 00€CTIeueHUs
0€301aCHOCTH TIPH
oOpaleHnu ¢ OLITOBBIMH
npubopamu u
TEXHHUYECKUMU
YCTpPOMCTBaMH, COXpPAHEHUS
3I0POBBS U COOITIOICHUS
HOPM 3KOJIOTMYECKOTO
MOBEJCHUS B OKPYKAOIIEH
cpelie; MOHUMaHue
HE00X0IMMOCTH
MIPUMEHEHHUSI JIOCTIKEHUH
(U3UKK ¥ TEXHOJIOTUH JUTSI
paloHaIbHOTO
pupoonoib3oBanus;y YII
J(EHIT)2, YVYIIA(EHIT)12,
YK(EHII)2

34,35
Vi,V2, V3,
Y4, V7, V10,
Vi2

mecmog
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

ITP9 chopMupoBaHHOCTH
cOOCTBEHHOM MO3UIUU 110
OTHOIIICHUIO K (PU3UIECKOI
nH(pOpMaIUH, TOTyIaeMOM
U3 pa3HbIX UCTOYHUKOB,
YMEHHUH HCII0JIb30BaTh
U(PPOBBIC TEXHOJIOTHH IS
MOWCKa,
CTPYKTYpUPOBaHHUS,
WHTEPIpPETAIH U
NpeCTaBICHUS y4eOHOW U
HAYYHO-TIOMYJISIPHOM
uHGOpMAIINU; PAa3BUTHE
YMEHUI KPUTHIECKOTO
aHaJM3a MmoJry4acMoin
nHpopMaIuu;
YP(EHID4 ,YP(EHII)3,
YPJI(EHIT)1

11P9

31, 32, 33,
34,35
VI1,V2, V3, V4

Pewenue
mecmoeg
Yemuwui onpoc

Drzamen

P10 oBnaneHue
YMEHUSIMH paboTaTh B
TPYIINE C BHITIOJTHEHUEM
Pa3IMYHBIX COIMATBHBIX
poJieH, TIIaHuPOBAaTh
paloTy rpymisl,
paIoHaIbHO
pacnpenensrtb
JESATENBHOCTD B
HECTaH/IAPTHBIX CUTYAIIUSAX,

1IP10

31, 32, 33,
34,35
VI1,V2, V3, V4

Pewenue
mecmoeg
Yemmuwuii onpoc

Drzamen
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aZICKBAaTHO OLICHUBATH
BKJIaJl K&XKJI0TO U3
Y4aCTHHUKOB I'PYIIIIBL B
peLIEeHHE pacCMaTPpUBAEMOM
poOIeMBI;

YPI(EHID)S ,
YKI(EHIT)3, YK (EHII)2

IIP11 oBnanenue 1IP11 31, 32, 33, Pewenue Ix3zamen
(chopMUPOBaHHOCTH 34,35 mecmos
IIpe/ICTaBICHUN) VI1,V2, V3, V4 | Pewenue 3aoau
MpaBUJIAMHU 3aTUCH (kapmouku-
¢buznueckux popmyn 3a0anusi)
penbedHO-TOUCUHOM Yemuwu onpoc
cucteMbl 00o3HaueHuu Jl.

Bpaiins (muist cremnsix u

C1a00BUIAIINX

oOyuarontuxcs). Y VIIJI(EH

111, VKJI(EHII)3

P12 chopmupoBanHocty | [IP12 31, 32, 33, Pewenue Dxzamen
MMOHUMAaHHUsI POJIU (PU3UKU B 34,35 mecmos
SKOHOMHYECKOH, Vi, V2, V3, Pewenue 3adau
TEXHOJIOTHYECKOM, V4 V7 V10, (kapmouku-
COITMATTBHOM U dTUYECKOM vi2 3a0aHus)
chepax nesTeIbHOCTH Yemuwui onpoc
YeJI0BEKa; POJI U MecTa

(hbM3UKH B COBPEMEHHOM

HAay4YHOM KapTHUHE MUPA;

POJIM aCTPOHOMUU B

MPAKTUYECKOMN

NesITeNIbHOCTH YeJIOBEKa U

JalbHENIIeM HayqyHO-

TEXHUYECKOM

paseutum; Y YII(EHII)1,

YVIII(EHIT)2,

YVIII(EHII)12,

YPA(EHID)1,YKI(EHII)2 ,

YVIII(EHIT)11

P13 chopmupoBannocts | [IP13 31, 32, 33, Pewenue Dxzamen
CHUCTEMBI 3HAHUH O 34,35 mecmoes
(bU3UIECKUX V5 V8, V9, Pewenue 3aoau
3aKOHOMEPHOCTSIX, Vio, Vi1, VI3 | (kapmouku-
3aKOHaX, TEOPHSIX, 3a0aHus1)

JEHCTBYIOIIMX Ha YPOBHSX
MHUKPOMHPA, MAKPOMHpa U
Meramupa, npeICTaBIeHUI
0 BceoOIlIeM Xapakrepe
(bHU3MUECKHUX 3aKOHOB;
NPEACTaBICHUN O
CTPYKTYpPE TIOCTPOCHHS
(bu3MUECKOH TEOpHH, YTO
MIO3BOJIUT OCO3HATH POJIb
(byHIaMEHTAIBHBIX

Yemmuwuii onpoc
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3aKOHOB U IIPUHIIUIIOB B
COBPEMEHHBIX
IIPEACTABIICHUAX O
IIPUPOJIE, NOHATh T'PAHULIBI
IIPUMEHUMOCTHU TEOPHH,
BO3MOKHOCTH UX
IIPUMEHEHHSI JUUIsl OITMCaHUs
€CTECTBEHHOHAYYHBIX
SIBJICHUW U
nporeccos; Y YIII(EHII)1,
YVIII(EHIT)2,
YVIII(EHII)12,
YVIII(EHII)15,
YPJI(EHIT)1

I1P14 chopmupoBaHHOCTH
YMEHHUS pa3indarh yCIOBUS
MIPUMEHUMOCTH MOJEIIEN
(buznyeckux Tea u
MIPOIIECCOB (SIBICHMI):
WHEpIHATbHAS CHCTEMA
oTcUeTa, MaTepHaibHas
TOYKa, PABHOYCKOPEHHOE
IBIKEHHE, CBOOOIHOE
najgeHue, aOCOIIOTHO
ynpyras aedopmarus,
a0COJIIOTHO YIIPYToe U
a0COJIIOTHO HEYNPYToe
CTOJIKHOBEHHSI, MOJCIICH
rasza, >KUJIKOCTH U TBEPOTO
(KpuCTa/NIMYECKOT0) Tena,
UJIeabHOTO rasa,
TOYEYHBIN 3apsi,
OJIHOPOJIHOE
AIIEKTPUYECKOE T0JIE,
OJIHOPOJHOE MarHuTHOE
oJie, TapMOHUYECKUE
KoeOaHusl,
MaTeMaTHYeCKU MasTHUK,
UJeaNbHBIN MPYKUHHBIHA
MasTHUK, TApMOHHYECKHE
BOJIHBI, H/I€ATbHBIN
KoJebaTenbHBINH KOHTYD,
TOHKas JIMH3a; MOJIeNen
aToMa, aTOMHOTO si/ipa !
KBaHTOBOM MOJIENIN CBETA;
YVITI(EHID1,
YVIT(EHIT)2,
YVIII(EHIT)12,
YVIII(EHID)15,
YPJI(EHIT)1

1IP14

31, 32, 33,
34,35
ve6, V7, V13

Pewenue 3aoau
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen

ITP15 chopmupoBaHHOCTH
YMEHUS OOBSCHATh

1IP15

31, 32, 33,
34,35

Yemmuwiii onpoc

Dxzamen
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0COOEHHOCTH MPOTEKAHUS
(U3NYECKUX SABIICHHIA:
MEXaHHYECKOe IBUKCHUE,
TETJIOBOE JIBKCHUE
YaCTHI] BEIIECTBA,
TEIUIOBOE PaBHOBECHE,
OpOYHOBCKOE JIBIDKEHUE,
maddysus, ucrapenue,
KHTICHUE U KOHJICHCAIHS,
TUTaBIICHHUE U
KpHUCTaJLTU3aIHS,
HaTpPaBJICHHOCTD
TEeIUIoTIepeIauH,
AIIEKTPU3ALINH Tel,
SKBUTIOTEHITHATILHOCTH
MTOBEPXHOCTH 3aPSHKEHHOTO
MIPOBOJTHUKA,
AIEKTPOMAarHUTHOM
WHIYKIIAHA, CAMOWHTyKITHH,
3aBHCUMOCTH
COTIPOTHBIICHUS
ITOJIYIIPOBOJTHUKOB "p-" 1
"N-TUmnoB" OT TeMIepaTyphl,
pe3oHaHca,
nHTephEepeHITUN BOJIH,
mudpakIum, TUCIICPCUH,
MIOJIHOTO BHYTPEHHETO
oTpaxkeHus, Gpotodrddexr,
(buznyecKue NPUHLHUIBI
CHEKTPaJIBLHOTO aHau3a U
paboThl na3epa, "anpda-" u
"GeTa-" pacnaapl suep,
ramMma-u3JydeHue

anep; Y YIIA(EHID),
YVIII(EHIT)2,
YVIII(EHIT)12,
YVIIIA(EHID)1S,
YPJI(EHIT)1

ve6, V7, V13

P16 chopmMupoBaHHOCTH
YMEHUI IPUMEHSTH 3aKOHBI
KJIACCMYECKON MEXaHUKH,
MOJIEKYJSIpHOH (DU3UKH U
TEPMOJIMHAMUKH,
AIIEKTPOAUHAMUKH,
KBaHTOBOU (DU3UKH IS
aHalm3a U 00bICHEHUS
SIBIIGHUW MUKPOMHUDPA,
MakKpoMHpa U MeraMupa,
pa3nuyaTth yCIOBHS
(TpaHuIBl, 00IACTH)
MIPUMEHUMOCTHU
(U3MYECKUX 3aKOHOB,

1IPI16

31, 32, 33,
34,35

Vi1, V2, V3,
Y4, V7, V10,
Vi2

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouxu-
3a0aHus1)
Yemmuwuii onpoc

Drzamen
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MMOHUMATh BCEOOIINIA
Xapakrep
(byHaMEHTAIBHBIX
3aKOHOB (3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCa,
3aKOH BCEMHUPHOIO
TATOTEHUS, TIEPBBII 3aKOH
TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsi/ia,
3aKOH COXpPaHEeHMs
SHEpPrum) u
OTPAaHUYEHHOCTh
WCIIOJIb30BAHUSI YaCTHBIX
3aKOHOB; aHAIU3UPOBATh
(hbM3UYECKHE TTPOIIECCHI,
UCIO0JIb3YS] OCHOBHBIE
MTOJIOXKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh
MEXaHUYECKOTO JIBHKCHUS,
(bopMyIbl KHHEMaTHKU
PaBHOYCKOPEHHOTO
JBUKEHUS,
npeoOpazoBanus ["anumes
JUISL CKOPOCTHU U
IepeMeNIeHus, TPU 3aKOHa
HproTona, npuHuun
OTHOCHUTENBHOCTH [ 'anues,
3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI
COXpaHEHUs1 UMITYJIbCa U
MEXaHUYECKOM PHEPIUH,
CBSI3b pabOTHI CUJIBI C
U3MEHEHUEM
MEXaHUYECKOHN PHEPTUH,
YCIJIOBHSI PABHOBECHS
TBEPJIOTO TeNAa; CBA3b
JABJICHUS WEaIbHOIO ras3a
CO CpeaHEN KUHETUYECKOMN
SHEPrueu TEermIoBOro
JBUKEHUS U
KOHIIEHTpALIUEN ero
MOJIEKYJI, CBS3b
TEeMIIepaTypbl BEIIECTBA CO
CpeaHEN KUHETUYECKOM
SHEPrUeu ero yacTuil, CBSI3b
JaBJICHUS U€ABHOTO ra3a
C KOHIEHTpauen MOJIEKYI
U €ro TeMIIepaTypoil,
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ypaBHeHuEe Menneneesa-
Kitanelipona, nepsslii
3aKOH T€PMOIMHAMUKH,
3aKOH COXpaHEHUsI SHEPTUU
B TEIUIOBBIX IIpOLIECCaX;
3aKOH COXpPaHEHMsI
AJIEKTPUYECKOTO 3apsiia,
3akoH KyioHa,
MIOTEHIIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO
T10JIs1, IIPUHIIUTT
CYIEPIO3ULINH
BIEKTPUYECKUX TTOJIEH,
3akoHa KylioHa; 3aK0HbI
Oma jy1st ygacTka 1ernu u
JUTSL 3aMKHYTOH
BIEKTPUYECKOM LETIH,
3akoH [[>xoynsa-Jlenna,
3aKOH JIEKTPOMAarHUTHOU
WHIyKIUH, npasuio Jlenna,
MOCTYNaThl CHENHATBHOMN
TEOPHUH OTHOCUTENILHOCTH
OWHIITEWHA, ypaBHEHUE
OUHIIITEHA 11
dboTtorddexra, mepBoIi U
BTOpOM nocTyiarsl bopa,
MIPUHLAIT
HEOIPEAEIEHHOCTH
I'eitzenbepra, 3akoH
COXpaHEeHUs 3apsa,
MacCOBOI'O YuCia U
SHEPTUH B SACPHBIX
peakuusx, 3aK0H
PagroOaKTUBHOIO
pacnana;y YII(EHII)1,
YVITI(EHIT)2,
YVITJI(EHIT)12

P17 chopmMupoBaHHOCTH
YMEHUH NIPUMEHSATh
OCHOBOIIOJIAratoIine
ACTPOHOMHUYECKUE MTOHATHS,
TEOPUU U 3aKOHBI 151
aHalM3a U 00bICHEHUS
(U3NYECKUX MTPOLIECCOB
MPOUCXOJSAIINX Ha 3BE3/1aX,
B 3B€3/IHBIX CHCTEMaX, B
MEXTATAKTUYECKOH CPEIE;
JIBUKCHHSI HEOECHBIX Te,
9BOJIIOLIMM 3BE3] U
Bcenennoit; Y YITA(EHIT)1
1

YVIIJI(EHIT)2

1IP17

31, 32, 33,
34,35

V5, V8, V9,
Vio

Pewenue
mecmos
Yemmuwiii onpoc

Drzamen
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ITP18 chopmupoBaHHOCTH
YMEHHI UCCIEN0BATH U
aHAJIM3UPOBATh
pa3zHooOpa3HbIe
(dusznueckue SBICHUS U
CBOIiCTBa 0OBHEKTOB,
MIPOBOIUTH
CaMOCTOSITEIIbHBIC
WCCIICIOBAHUS B PEAJIbHBIX
1 1a00paTOPHBIX YCIOBHSIX,
YUTATh U AHATH3UPOBATH
XapaKTEepUCTUKH MPUOOPOB
U YCTPOUCTB, OOBSICHATH
TIPUHITAIIBI KX
pabote, Y YIII(EHID)S,
YVYIA(EHIT)9

1IP18

31, 32, 33,
34,35
Vi,V2, V3,
Y4, V7, V10,
Vi2

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemuwu onpoc

Dxzamen

ITP19 chopmupoBaHHOCTH
MPEJICTaBICHUN O METOJaX
MTOJTyYEHUST HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUU;
BIIQJICHUE YMCHUSMH
CaMOCTOSITEJILHO
hopmMyIupOBaTh 1ETH
uccaeaoBaHus (IPoOeKTa),
BBIJIBUTaTh TUIIOTE3bI HA
OCHOBE 3HaHUS
OCHOBOTOJIATr al0IINX
(bu3UIeCKUX
3aKOHOMEPHOCTEN 1
3aKOHOB, IPOBEPSTH UX
AKCIEPUMEHTAIbHBIMU
CpeICTBaMU; MIIAHUPOBATH
U IPOBOAUTH (hr3HUECKUE
AKCIEPUMEHTHI, OUCHIBATH
Y aHAJIU3UPOBATh
MOJIyYE€HHYIO TpU
BBITIOJTHEHUH
AKCIEPUMEHTA
nH(}OpPMALINIO, OTIPEIEIIAThH
JOCTOBEPHOCTh
MOJIy4E€HHOTO
pesynberata; ¥ YIIJI(EHIT)1
YPJI(EHIT)2

1IP19

31, 32, 33,
34,35
VI1,V2, V3, V4

Yemuwu onpoc

Dxzamen

ITP20 chopmupoBaHHOCTH
YMEHHUs peIIaTh pacueTHbIE
3aJ1a4M C SBHO 33JJaHHOM U
HESIBHO 3aJJaHHOMU
¢u3nveckoi MoIeNbIO: Ha
OCHOBAHUU aHAJIN3a
yCJIOBHS BEIOMPATh
¢bu3nveckue Moaeny,
oTBEYaolMe TpeOOBaHUAM

1IP20

31, 32, 33,
34,35

V5, V8, V9,
Vio, Vi1, Vi3

Pewenue 3aoau
(kapmouxu-
3a0aHus1)

Drzamen
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3aJ1a4M, IPUMEHSTh
(hOpMyIIBI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJAThl (PU3UIECKUX
TEOPUH NpHU
HCII0JIb30BAHUU
MaTeMaTHYECKUX METOJIOB
pelieHus 3a1a4, IPOBOAUTD
pacueTsl Ha OCHOBAHUU
UMEIOLIUXCS JaHHbIX,
aHAJIN3UPOBATH PE3YJIbTATHI
1 KOPPEKTUPOBATH METO/IbI
pEILICHUS C y4ETOM
MOJIyYE€HHBIX PE3YyNbTaTOB;
pelaTh KaueCTBEHHbBIE
3a1auu, Tpedyronme
IIPUMEHEHHUSI 3HAHUU U3
pa3HbIX pa3ienoB
LIKOJIBHOTO Kypca (pU3UKH,
a TaKKe UHTErpaluu
3HaHUU U3 JPYTUX
MpeIMETOB
€CTECTBEHHOHAyYHOTO
LUKJIA: BBICTPAaUBaTh
JIOTUYECKYIO LIENOYKY
paccyxJI€HHUI C OIOPOM Ha
U3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
buzmveckue
ssienus; Y PJI(EHIT)3
YYIIA(EHIT)2

P21 chopmMupoBaHHOCTH
YMEHUH aHAJIU3UPOBATh U
OILICHUBATH MOCJIEICTBUS
OBITOBOM U
MPOM3BOJICTBEHHOM
JIeITeILHOCTH YeI0BEKa,
CBSI3aHHOU C (PU3HYECCKUMU
MpoLeccamu, ¢ O3UIUH
9KOJIOTUYECKOH
0€30I1aCHOCTH;
MPEeACTABICHUH O
palroHaIbHOM
MIPUPOIOTIOJIL30BaHUH, &
TaKXe pa3yMHOM
HUCIIOJb30BaHUU
JOCTHMKEHUMN HAYKU U
TEXHOJIOTHH IJI1
JAbHEHIIEro pa3BUTUS
YEeJI0BEUECKOro OOIIECTBA;
YVYIIA(EHIT)12,
YKJI(EHIT)2

1IP2]

31, 32, 33,
34,35
e, V7, V13

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Drzamen
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I1P22 oBnaneHue
pa3IMYHBIMU crIOCO0aMU
paboTsI ¢ nHpOpManuei
(bU3NIECKOTO COAEpIKaHMUs
C MCIIOJIb30BaHHEM
COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTUH, pa3BUTHE
YMEHUN KPUTHYECKOTO
aHaJIM3a M OLICHKU
JOCTOBEPHOCTH
MoJIy4aeMoil HHpOpMaIuy;
YYIA(EHIT)17

11P22

31, 32, 33,
34,35

V5, V8, V9,
Vio

Pewenue
mecmoeg
Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemuwu onpoc

Dxzamen

I1P23 oBnanenue
OpraHu3aIMOHHBIMU U
MO3HABATEIHHBIMH
YMEHUSIMU
CaMOCTOSITEJILHOTO
MPHOOpPETEHUST HOBBIX
3HAHUM B IPOLIECCE
BBITIOJTHEHUS TIPOSKTHBIX H
yueOHO-
HCCIIEIOBATENIbCKUX padoT,
YMEHUSAMH paboTaTh B
IPYIIIE C BBIOJHEHUEM
Pa3IMYHBIX COIMATBHBIX
poJiel, MIaHuPOBATh
paboTy TPyIIIBI,
paloHaIbHO
pacnpenensirb
JeSITENIbHOCTD B
HECTaHJAPTHBIX CUTYALIUAX,
a/IeKBaTHO OIICHUBATD
BKJIAJ] KQXJIOTO U3
Y4aCTHUKOB I'PYIIHI B
pelIeHrne paccMaTpuBaeMOn
poOJIEMBI;
YVIII(EHIT)7,
YVIII(EHIT)12.
YPJI(EHIT)1

1IP23

31, 32, 33,
34,35
VI1,V2, V3, V4

Pewenue
mecmoe
Pewenue 3aoau
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen

IMP24chopmMupoBaHHOCTH
MOTHBAIUH K Oyayiei
npodeccruoHaIbHON
JEeSITENEHOCTH T10
CHEIHATBLHOCTSIM (PU3UKO-
TEXHUYECKOTO PO duIIs.
YVII(EHIT)7,
YVIII(EHID11,
YPJI(EHIT)S5, YPI(EHIT)3

11P24

31, 32, 33,
34,35

Vi, V2, V3,
Y4, V7, V10,
Vi2

Pewenue
mecmoeg
Yemmuwuii onpoc

Drzamen
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