MHHUCTEPCTBO OBPA30OBAHUS U1 HAYKH ACTPAXAHCKOH OBJIACTH
l'ocynapersennoe apronomuoe 00pa3oBateALHOE YUpeKIeHHe AcTpaxaHckoi obJacTu
BbICIIEI0 0Opa3oBals
«ACTPAXaHCK UL 10CYIAPCTBEH HbII APXHTCKTYPHO-CIPONT/IbHbIH YHHBEPCHTET)
EHOTAEBCKHU ®UIHUAL
(Enoraesckmii puanan FAOY AO BO «AI'ACYy)

/ATACY' e

PABOYASI TIPOI'PAMMA
OVIIL.0O6 PUBUKA
1o npodeccuu
CPEAHETO HPOPECCHOHWILHOIO 0OPA30OBAH US|
43.01.09 ITosap, KOH/IHTEP

KBaandukauus: [lopap ~---> Konaurep

20232,



OJ1OBPLEIHA PEKOMEHJIOBAHA YTBEPX/IEHO

MeToanueckum [lenaroruveckum coserowm Jupexrop HOTAEBCKOTO
00bE/IHHCHIEM Enoraesckoro ¢u.maia bunnay M}Z;AVA"
001e00pa3oBaTe/IbHBIX [TAOY AO BO AI'ACY OV,
JUCLLMILTHH [Tporokon Ne 6
[Tportoko.1 No 8 ot «27» anpens 2023 rona

OT «26» anpe st 2023 .
[Ipeacearens MetoMueckoro
OBE/THHCHUSI
% — / Tuxosa U.I1.

«26% anpeist 20237,

ot
CocTaBuTeb: NPCoaBaTenb ] — /Tuxosa M.IT./
v

Padouas 1iporpavma paspaGorana na ocHose TpeOOBaHUI:

- D301 29.12.2012 1. Ne 273-03 «O6 obpaszosanun B Poceniickoit Menepariumy

- PIOC cpeanero obuero obpaszosarius. Yreepaaentnoro 17 mas 2012 r. [Ipukazom
MunoOphaykn Pocenu 7 wtons 2012r. (3apeructpuposan Muniocrom Poccun Ne 24480).

- GeaepwibHoit  06pasoBaTebHON  IPOrPUMMbI cpeanero  obwero  obpazoBaHMsl,
YIBePKIACHHOH  [pukasom MuHHCTEpeTBA  NpoCBerieH s poccuiickoi  Qexepauun o1
23.11.2022r. Nel1014

YuaebHoro niitana na 2023-2027 yu.roa

Cornacopino:
Mertomcer Ernotacseror «Wa [TAOY AO BO «Al ‘A(‘.V»?‘%/ﬁéj/KomparbeBa 10.1.

bubnnorexapy: A - /Mamakyposa T.E./
3amecturens upekropa no YIIP %VZ : /Crpenkosa H.A.
Crewnamnet YMO CIO <Trogyossceas ~ /M.B. [Togonbekas

Peniensen:
I'ATIOY «Yeprospekuii ryOepHCKHi KOHHQLL)K»WW TGAPY AO | Yeper eo)f taat™

(I0/KHOCTb, MECTO paboOThI)
IENEIC /17/ [ Ftegote 27

NOIINMNUCh

Ipuusito VMO CT10: | 5 "
Havansnuk YMO CITO \/&[/ééﬂ/f / AL I'ensBan

[loanuce N.O.Damunus




COJIEPKAHUE

L.IIOACHUTEJIbHASA 3AIIMCKA
..................................................... ERROR! BOOKMARK NOT

DEFINED.

2. ObIIIAA XAPAKTEPUCTUKA YUEBHOTI' OIIPEAMETA .....oooeviiiiiiiiiiee, 6
3. MECTO YYEBHOI'O ITPEAMETA B YYEBHOM IIJIAHE .........ccccviiieeee, 8
4. TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBEHOI'O [IPEJIMETA.. 9
5. COAEPXKAHUE YUEBHOI'O ITPEJAMETA. ... 27

6. TEMATHUYECKOE INIAHMPOBAHME 10 YYUEBHOMY IIPEIMETY ...... 35
7.YYEBHO-METOJMYECKOE 1 MATEPUAJIBHO-TEXHMYECKOE

OBECIIEYEHUE TTPOTPAMMBI YUEBHOTI'O TTPEJAIMETA ......cooooiiiiiie. 36
7.1. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHHUS 00PA30BATEITBHOTO MPOIIECCA +evvveeeessisnrrrirrereeaaeessassnsannrseeeeeeess 36
7.2. Pexomenayemas nurepatypa(u3 heepanibHOTO MEPEUHS) ...covvvrrreerrivrreeesss 39

8.0COBEHHOCTHU OPT'AHU3 AL OBYUEHUWSA 1JIA NHBAJIMIOB U

JINL C O'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBBA .................. 40

9. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUA YYEBHOI'O

TIPEZIMETA ...ttt e e e 40



1. TIOACHUTEJBHASA 3AIINCKA

PaGouas nporpamMmma 00111e00pa30BaTEIBLHOTO y4eOHOT0
npeametaOVYI1.06du3uka npeaHazHaueHa s u3ydeHus ¢pusuku B EHOTaeBCKOM
¢umnanie 'AOY AO BO «AT'ACY», npu peanusanuu 00pa3oBaTebHOU
MPOrpaMMbl CpPEJHEro oO0mero oOpa3oBaHUs B Mpeaenax OCBOCHHUS OCHOBHOM
npodeccuonanbHol ob6pazoBaTenbHOM mporpammbl  CIIO (OIIOIT CIIO) mno
npodeccuu 43.01.09 IloBap, koHaUTED.

Pabouas nporpamma yyednoro npenmera OVIL.06 ®dusuka pazpaborana 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
U3MEHEHUSMU U JOTIOJTHCHUSIMU ).

N3yuenue kypca (QU3MKK yriayOJIEHHOTO YPOBHS TIO3BOJISIET pEA30BaTh
3aaun Mpo(ecCHoHaIbHON OpPHUEHTAIMH, HAlpaBICHO HA CO3JaHUE YCIIOBHM IS
NPOSIBIIEHUSI CBOMX MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
y4yaluMmcsi, KOTOpble HEOOXOMUMBI Ui MPOAOJDKEHUS OO0pa30BaHUS B BBICHIMX
y4eOHBIX 3aBEJCHHUAX TI0 PA3IWYHBIM  (DU3UKO-TEXHUUECKUM U MHKCHEPHBIM
CHEINAIHOCTSIM.

B mporpamme ompeaenstorcs IJIaHUPYEMbIE PE3yJIbTaTbl OCBOEHUS Kypca
¢u3uku HAa  ypoBHE cpeaHero  oOmero  oOpa3oBaHHS:  JIMYHOCTHBIE,
MeTampeJMeTHbIe, TpeIMeTHble (Ha  yrayOonéHHoMm  ypoBHe). Hayuno-
METO/IOJIOTHYECKON OCHOBOM Juisi pa3paboTku TpeOOBaHWUU K JIMYHOCTHBIM,
METaNnpeMETHbIM ¥ MPEAMETHBIM pe3yJibTaTaM O00Yy4YarolIMXCsi, OCBOMBIIHUX
nporpaMMmy CpeAaHero o0Iero odpazoBaHUS Ha YIIIyOJNEHHOM YPOBHE, SIBISETCS
CUCTEMHO-JE€ATEIbHOCTHBINA MMOAXO/.

Conepxanue nporpammbl  OVYIL.06 @dusuka HaANpaBICHO Ha
JTOCTHKEHHE CIICTYIOMNX HeJIei:

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

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

- (hopMupoOBaHWE HAYYHOTO MHPOBO33PCHHs KaK Pe3yibTaTa HM3ydeHUs
OCHOBCTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

- (opmupoBaHne yMeHUH OOBSCHATH SIBICHHS C UCIOJb30BAHHEM
(GU3HYCCKUX3HAHUHN ¥ HAyYHBIX JOKA3aTEIbCTB;

- (hopmupoBaHHE MPEACTABICHUI O PO (HU3UKH VIS Pa3BUTHUS JPYTHX

€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

-pa3BUTHEC  TPEJCTABICHUHA O BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHATBbHOMICITEILHOCTH,  CBSA3aHHBIX ¢ (PU3MKOW,  IMOATOTOBKA
K JajdbHEHIIIeMy 0OYyYCHHIOB 3TOM HaIlPABJICHHH.

JocTkenue ATUX Lenel obOecreuynBaeTcs pelIeHUEM CIEIYIONIMX 3aaad
B IIpoliecce M3y4YeHus Kypca (PU3MKU Ha YPOBHE CPEeIHEro 00IIero o0pa3oBaHus:

- NpuUOOpeTeHHe CHUCTEeMbl 3HaHMK 00 oO0mux  (PU3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX, BKIIIOYAs MEXAHHKY, MOJEKYJISPHYIO
buzuKy, AEKTPOIMHAMHUKY, KBaHTOBYIO buzuKy 1 DJIEMEHTBI
acTpou3uKu;POpMUPOBAHUE YMEHHUI MPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
00BsICHEHUS (PU3NYECKUX SIBIICHUW B MPUPOJIC U JUISl MPUHATHUS MPAKTHUECKHUX
pEIIEHU B MOBCEAHEBHOW )XKU3HU;

- OCBOCHHME CIOCOOOB pENIeHUS pa3IWYHBIX 3a7a4 C SIBHO 3aJIaHHOMN
dbuznueckor MOJENbIo, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3TaHHe
duznuecko MojenH, aJeKBATHOW yCIOBUSAM 3aJadd, B TOM 4YHCIE 3a]ad
WH)XCHEPHOTO XapaKTepa;

- MOHMMaHWe (PU3MUECKUX OCHOB W MPHUHITUTIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX TMPOIECCOB, WX BIUAHUS HA OKPYKAIONIIYIO
cpeny;

- OBJIQJICHHE METOJaMHU CaMOCTOSTEIHHOTO TUIAHUPOBAHUS U MPOBEICHHUS

(GU3UYECKUX SKCIEPUMEHTOB, aHalIu3a | UHTEpOpeTaluu HUHPOpMAaIUU,
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OTpeieNIeHHs JOCTOBEPHOCTHU MOTYUYEHHOTO 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 OOy4YalOIIMXCS  KOMIIETCHIMH, HEOOXOIUMBIX  JJIst
kauectBeHHOTO ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOrO OOIIEro
o0pa3oBaHUs — MPOrpaMMbl TOJATOTOBKH KBAJIU(PUIIMPOBAHHBIX pPabOUYUX,
ciyxanux (ITITKPC).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEJMETA

B cucreme ecrtecTBeHHO-Hay4yHOro o0Opa3oBaHHs (PU3MKa Kak Y4yeOHBIN
IpeaMET 3aHUMAaeT BaXKHOE MECTO B (POPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHUS U
O03HAKOMJICHHUSI OOYYaIOIIMXCSI C METOJaMH HAy4YHOTO IO3HAHHUS OKPYXKAOIIETO
MHUpa, a Takke C (U3NYECKUMU OCHOBAMHU COBPEMEHHOTO MPOU3BOJICTBA H
OBITOBOTO TEXHHUYECKOTO OKPY>KEHUs 4YelloBeKa; B (OPMHUPOBAHUU COOCTBEHHOM
MO3UIMU 10 OTHONICHUIO K (DU3MYEeCKON HH(pOpMalUU, MOTYYEHHOM U3 pa3HbIX
UCTOYHHUKOB.

VYcenemHocTh W3ydyeHHs MpeIMeTa CBsi3aHA C OBJIAJICHHEM OCHOBAaMU
y4eOHO-UCCIEJOBATENICKON eI TEIbHOCTH, MPUMEHEHUEM TMOJYyYEHHBIX 3HAHUM
[IPU PEIICHUHN IPAKTUYECKUX U TEOPETUUECKUX 3a]1ay.

B ocnoBe yuebnoro mpeamera OVIL.06 ®dusuka NEKUT yCTaHOBKA Ha
dbopMupoBaHUE Yy CTYISGHTOB CHCTEMBl 0a30BBIX TOHATHH (QU3UKA U
MIPEICTaBICHUN O COBPEMEHHOM (PU3MUECKON KapTUHE MHpPA, a TaKKe BHIpaOOTKA
YMEHUW TNPUMEHATh (U3MYECKHE 3HAHUS, Kak B  MpodecCHOHAIBHON
NEeATEeNbHOCTH, TaK U JIJIs1 PELIECHUS )KU3HEHHBIX 3a]1a4.

MHorue mojaoKeHus, pa3BUBacMbie (PU3UKOM, paCCMAaTPUBAIOTCA KaK OCHOBA
CO3MaHUSl W  WCIOJB30BaHUS WHGOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
texnojoruii (MKT) — omHoro wu3 Haubojee 3HAYMMBIX TEXHOJOTHYECKUX
JTOCTHKEHUH COBPEMEHHOMN IUBUIIN3AIMH.

dusuka I[aéT KJII0Y K MMOHUMAHUI0 MHOTOYHCICHHBIX SBJICHUN U IIponccCoB
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OKpY’Karolero mupa (B €CTeCTBEHHOHAYYHBIX 00JIaCTSIX, COIIMOJIOTMH, YKOHOMUKE,
S3bIKe, JIUTEepatype u 1p.). B dusuke popmupyroTcss MHOTHE BUIIBI IESITEIHLHOCTH,
KOTOpblE HUMEIOT MeTampeaAMeTHBIM xapaktep. K HMM B mnepBywo ouepean
OTHOCSITCSI: MOJICJIUPOBaHUE OOBEKTOB W IMPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHMS, CUCTEMHO-UH(POPMAIMOHHBIN aHamu3, (QopMyIupoBaHUE
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHUEe, CUCTEeMaTU3allusl, BhISBIICHHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBSI3€M, IMOUCK aHAJIOrOB, YIpaBIEeHUE OOBEKTaMH H
npoiieccaMu. VIMEHHO 5Ta JUCHUIUIMHA TIO3BOJIAET IMO3HAKOMHUThL CTYJEHTOB C
HAy4YHBIMM METOJIaMH TIO3HAHUsS, HAYYUTh HMX OTJIWYATh THUIOTE3y OT TEOpPHH,
TEOPUIO OT IKCIIEPUMEHTA.

duszrka UMeeT O4YeHb  OOJBIIOE M BCEBO3pACTAIOIIEE  YHCIIO
MEXIUCHIUIUIMHAPHBIX CBS3€H, MpUYEM Ha YpPOBHE KakK IMOHATHIHOTO ammapara,
Tak W uWHCTpyMmMeHTapusa. Cka3zaHHOE TMO3BOJSET paccMaTpuBaTh (DHU3UKY Kak
METaJUCLMILUINHY, KOTOpas NPEAOCTaBISIET MEKIUCHUIUIMHAPHBIA S3BIK IS
ONMCaHUs HAYYHON KapTUHBI MUpA.

®uznka ABJISIETCS CUCTEMOOOPA3YIOITUM dakropom TUISt
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TMPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JeXaT B OCHOBE COJACp)KaHUS XUMUHU, Oumonoruu, reorpaduu, acTpOHOMHUHU U
CHEUUANIbHBIX  JUCHMIUIMH  (TEXHUYECKAasT  MEXaHWKa,  DBJIEKTPOTEXHUKa,
ANEKTpOHWKA ©  1p.). Yueousii mpenmer OVIL06 duszuka co3maér
VHUBEpCAIbHYIO 0a3y s u3ydeHus: oOmenpodecCHOHaIbHBIX U CHEIHATBHBIX
JTUCIUIUIMH, 3aKJIajabiBas (pyHIAMEHT Ul TOCIEAYIOMEero OOy4eHHs! CTYIEHTOB.
OO6nanas TOrMYeCcKOd CTPOMHOCTHIO M OMHUPAsICh HAa SKCIEPUMEHTAIbHBIC (DAKTHI,
yueOnsbIit mpeamer OVYIL.06 duszuka hopMHUpyeT y CTYIESHTOB MOJJIMHHO HAYYHOE
MUpOBO33peHue. Du3uKa SBISETCS OCHOBOM yYEHHS O MaTe€pUajJbHOM MHUpPE U
pemiaeT npoOJieMbl 3TOTO MUPA.

B conmepxanum ydeOHOW JTUCHUIUITMHBI 1O (U3WKE TPU TOATOTOBKE
CTYICHTOB MO MpodeccusiM TEXHOJOTHYECKOro mnpoduisi mnpodhecCuOHAIbHOTO
00pa3oBaHus NTPOPUILHOM COCTABIISIONICH SBISAETCS pa3aes « ANEKTPOJIUHAMUKA,

TaK Kak OOJIBIIMHCTBO MpO(deccuii, OTHOCSIIIUXCSA K ATOMY NpO(uiIt0, CBA3AHBI C
.



AIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopetuueckue cBeeHUS MO (PUBMKE AOMOIHSIIOTCS JEMOHCTpALMSIMU U
MPAKTUYECKUMHU 3aHATHSIMU.

C uenbto peanuzaiuu paboueit mporpammbl Bocniutanus uzydenue OVYIL.06
@dusuka BeAETCs B XOA€ YPOUYHOU U BHEYPOUYHOU AECATEIBHOCTH, OCYILIECTBIIEMON
dbumuasoM, COBMECTHO C CEMbEN U IPYTUMU MHCTUTYTAMH BOCTTUTAHUS.

Cornacio ®I'OC cpegnero oOmiero o0pa3oBaHWs, B COOTBETCTBUHM C
mwianoMm BHeypouHo# aestenbHocTH OIIOIT CITO nmo npodeccuun 43.01.09 Iosap,
KoHauTep, B xoae uzydeHuss OYI1.06 ®usuka B TeueHue 3 ceMecTpa, pean3yeTcs
Kypc BHEYpouHOU aAesiTeabHOCTH (Kypc «UHmuBuayanbHblii mpoekT»). OO0bEM
kypca - 20 gacos.

B cootBercTBUU ¢ yueOoHbIM TuTanoMm OITOIT CIIO no nmpodeccun 43.01.09
IToBap, xonautep B xone uzyudeHus OVIL.06 duzuka mo OKOHYAHHUM CEMECTpa
IPOBOJUTCS TEKyIllas aTTECTalMsl, 3aJaHUsl KOTOPOM OXBAaThIBAIOT BCE TEMBI,
U3YUYEHHBIE CTYJIEHTOM 3a ceMecTp. Tekyas aTTectaluus 3a CEMECTpP NPOBOIUTCS
B paMKax MPaKTHYECKHX 3aHATUN 1o npeamery. dopma mpoBeneHUs TEKYIeH
aTTeCTallui —KOHTPOJIbHBIE PAOOTHI.

Nzyuenue oOmieobpazoBarensHoro yuebnoro mpenmera OVIL.06 dusuka
3aBepIaeTCs MOBEICHUEM UTOrOB B (hOpMe dK3aMeHa B paMKaxX MPOMEKYTOYHOM
arrectauuu ctyaeHtoB B mpouecce ocBoeHuss OIIOIT CIIO ¢ nonyuyeHuem
cpeanero oomero oopazosanus (IITIKPC).

3. MECTO YYEBHOI'O TITPEJIMETA B YYEBHOM I1IJIAHE.

YueOnwpii mpeamer OVIL.0O6 ®uszuka sBmsIeTcs Y4YeOHBIM IPEAMETOM
npeaMeTHorn obOnactu  «EctecTBeHHO-HayuHble mnpenMetsy PI'OC  cpegnero
o01miero o6pa3oBaHws.

VYueonprii mpenmer OVYIL.06Du3nka BXOAUT B COCTaB OOMIMX yYEeOHBIX
MpPEAMETOB, O00s3aTeNbHBIX [JII  OCBOEHHUSI  TEXHOJOTMYECKOro  MpoQuis
npodeccuonanbHoro oopazoanus ydeOnoro miaana OIIOIT CIIO (IIIIKPC) mo
npodeccuu 43.01.09 IToBap, koHaUTEp HA 0a3€ OCHOBHOI'O O0OIIETO 0Opa30BaHMUS C

MOJydeHUEeM cpeaHero oomero oopaszoBanus. Ha uzydeHue mpeamera OTBOJAUTCS
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116 yacos.
4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
MNPEJMETA
OcBoenue coaepkanus yueoHoro npeamera OYIL.06 dusuka obecrneurnBaeT
TOCTH)KEHHE 00YJaIOIUMUCS CIETYIOIINX Pe3yIbTaToB:

Juunocmuwix:
JIP1 oco3Hanune 00y4aromuMuCs POCCUICKON rpa)k1aHCKOW UJIEHTUYHOCTH;

JIP2 T'OTOBHOCTDB K CaMOpPAa3BUTHIO, CaMOCTOATCIBbHOCTH )51

CaMOOIIPECACIICHUIO,
JIP3 nHannuue MOTHBAIIUH K 06y‘1€HI/IIO H JINYHOCTHOMY Pa3BUTHIO,

JIPS TrOTOBHOCTP U CHOCOOHOCTh OOYYAIOMIMXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTALUN, TIO3UTHUBHBIX BHYTPEHHHUX  yO€XIEHUH, COOTBETCTBYIOIINUX

TPaAUIIHOHHBIM HCHHOCTAM pOCCI/II;'ICKOI“O 06H1€CTB21;

JIP6 pacinpCHUC KU3HCHHOT'O OIIbITa W OIIbITa ACATCIBHOCTHU B IIPOLICCCE

pcain3aliii OCHOBHBIX HaHpaBJICHI/Iﬁ BOCIIMTATEIbHOMN ACATCIIBHOCTH,
B TOM 4YHUCJIC B 4HaCTHU.

FrPAXKJIAHCKOIro BOCIIMTAHHUA:

JIP6.5 TOTOBHOCTH BECTH COBMECTHYIO [I€ITEIBHOCTH B HHTEpEcax
IrpaXk IaHCKOTO oO1ecTBa, y4aCTBOBATh B CaMOYIIPaBJIECHUH B

o01eo06pa3oBaTeIbHOW OPTaHU3aIMH U ACTCKO-IOHOIIIECKUX OpraHu3aIlusX;

NAaTPUOTHIECCKOIo BOCIINTAHUA:

JIP6.8 chopMHpPOBAHHOCTh POCCHICKONW TPaKTaHCKOW WIACHTHYHOCTH,
MaTpuOTU3Ma, YBAXKEHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH NEpe]
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoaumHy, CBOMl S3BIK W KYJIBTYpPY,

[IpoHuIoC U HACTOAIICC MHOI'OHAITMOHAJIBHOI'O Hapoda POCCI/II/I;



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JIP6.13 crnocoOHOCTh OLICHMBATh CHUTYalMIO M NPUHUMATh OCO3HAHHbBIE

peICHUs, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

ICTETHICCKOI'O BOCIIMTAHUA

JIP6.16 »scTeTMueckoe OTHOIIEHHE K MHpPY, BKJIOYAash OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TpyAa M OOIIECTBEHHBIX

OTHOILICHMH;

bu3snyecKoro BOCIUTAHUSA:

JIP6.22 akTWBHOE HENPUSATHE BPEIHBIX TMPUBBIYEK U MHBIX (QopM

IMPUYIMHCHHUA BpCaa q)HBquCKOMy H IICUXUYCCKOMY 3JI0POBLIO;

TPYAOBOI'O BOCIIMTAHUA

JIP6.24 T10TOBHOCTH, K AaKTUBHOW JEATEIHLHOCTA TEXHOJIOTUUYECKOU U
COIMAIbHON HaNpaBJIEHHOCTHU, CIIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHHUPOBATH U

CaMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIBHOCTD,

IKOJOIrMIY€CKOro BOCIINTaHUA:

JIP6.27 chopMUPOBAaHHOCTh JKOJOTHYECKOW KYJIBTYphl, ITOHUMaHUE
BIIMSHUS COLMAIbHO-PKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOAHON U

COIMAIILHOM CPEeJIbl, 0CO3HAHME TII00ATBHOTO XapaKTepa IKOJOTUIECKUX TIPOOIIeM;

HEHHOCTH HAVYHOI'O IIO3HAHMWA

JIP6.34 oco3HaHME [EHHOCTH HAy4YHOW JAEATEIBHOCTH, TOTOBHOCTh
OCYLIECTBIIITh MPOEKTHYIO U HCCJIEA0BATENbCKYIO ACATEIbHOCTh UHANBUIYAIBHO
U B IpyIIIIE.

Memanpeomemmnuix:

MP1 ocBoecHHBIE OOYYAIONIUMHCS  MEXKIPEIMETHBIC  TOHATHS U

YHUBEpCaJIbHble ~ y4eOHble  JCUCTBUA  (pEryJsITUBHbIC,  IO3HABaTEJIbHEIE,
10



KOMMYHHUKATUBHBIE);

MP2 cnocoGHOCTh MX HMCIOJB30BaHUS B IMO3HABATEIbHOW U COLMATBHOMN
MPAKTUKE, TOTOBHOCTh K CAMOCTOATEIBHOMY IUIAHUPOBAHUIO M OCYUIECTBICHUIO
y4eOHOUW  JESATEIBHOCTH,  OpraHM3alud  y4eOHOro  COTPYJAHUYECTBA  C
MeJarornuecKuMu pabOTHUKAMU W CBEPCTHUKAMH, K YYacCTHIO B IOCTPOCHHU
MHIUBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPUY;

MP3 oBnajgeHue HaBBIKAMHU Y4€OHO-UCCIIEOBATEILCKOM, MPOCKTHON U

COIIMAJIbHOM JICATEIIBHOCTH;

MeranpeaMeTHble pe3yibTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeslbHOU

MporpaMmsl JOJIKHBI OTPAXKaTh:

Ognaoenue YHUBEPCAIbHbIMU yueoOHbIMU noznaeamesibHbiMu

oeucmeusimu.

a) 0a30BbIe JOrHYeCKHe NeHCTBUS:

YVYIIJ 1 camocTosiTenbHO (OPMYIUPOBATh M aKTyaJIU3UPOBAThH IPOOJIEMY,

paccMaTpuBaThL €€ BCCCTOPOHHC,

YVII/14 BbIsABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B pacCMaTPUBAEMBIX

SABJICHUAX,

YVYIIIS BHOCHTh KOPPEKTUBBI B AEATEIBHOCTh, OLCHUBATh COOTBETCTBHUE

PE3YyIbTAaTOB LCJIAAM, OLICHUBATL PUCKH HOCJ'IGI{CTBI/Iﬁ ACATCIIBHOCTH,

YYIA(EHII)1  BbIsABIATE  3aKOHOMEPHOCTM M IIPOTUBOpPEYHS B
paccMaTpUBaeMbIX  (PU3WYECKUX, XUMHUYECKUX, OHOJOTUYECKUX  SBIICHUAX,
HaAIMpUMeEp, aHATM3UPOBATH (HPU3UYECKUE MPOIIECCH U SBJICHUS C MCTOIb30BAHUEM
du3nuecknx 3aKOHOB W TEOPH, HANPUMEP, 3aKOHA COXPAHEHUS MEXaHMYECKOU
SHEpPrUH, 3aKOHA COXPAaHEHUs HMIYJIbCA, TA30BBIX 3aKOHOB, 3akoHa KyioHa,
MOJICKYJISIPHO-KUHETUYECKOM ~ TEOPUM  CTPOCHHS  BEIIECTBA,  BBIABIATH
3aKOHOMEPHOCTH B MPOSBJICHUU OOIIMX CBOMCTB y BEHIECTB, OTHOCSIIMXCS K

OTHOMY KJIACCY XMMHUYECKUX COCIUHEHUM;
11



YVYIIA(EHII)2 onpenensth yclIOBUS TPUMEHUMOCTH MOAENIeH (PU3NUECKUX
TE1 W TNPOUECCOB (SIBICHUI), HAaNpuUMep, HWHEpLIHUalbHAas CHCTEMa OTCYETa,
abcoyitoTHO ympyras jaedopmanus, Mojeled rasza, >KUJIKOCTH U TBEPAOTrO

(KpHCTaJNTMYECKOr0) TeJla, UIeaabHOIo rasa;

YYII(EHII)7 pa3BuBaTh KpEeaTUBHOE MBIIUICHHE NPU  PELICHUU
KU3HEHHBIX MpOOJIeM, HaNpUMeEp, OOBICHATh OCHOBHBIE NPUHIUIBI JEHCTBUS
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMM, TAKUX KaK: YJIbTPa3ByKOBas IMATHOCTHKA
B TEXHUKE U MEIUIMHE, pajap, paAuONpUEMHUK, TeleBu3op, Tenedon, CBYU-neus;

151 YCJIOBI/Iﬁ nx 0€30I1aCHOTO MMPUMCHCHUA B HpaKTquCKOﬁ KU3HU.

0) 0a30BbIE HCCJIETOBATEALCKHE TeHCTBUS:

YVYIIJ7 BnaaeTh HaBbIKAMU Y4eOHO-UCCIIEAOBATEIBCKOW M IPOCKTHOMN

ACATCIIBHOCTHU, HABBIKAMU PA3PCIICHUA HpO6HCM;

YYHI[S CITOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOUCKY MCTOOOB

peHICHUSA MPAKTUYICCKUX 3a1a4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUS

YYI/12 BbIsIBAATh NPUYUHHO-CIIECICTBEHHBIE CBSI3U M AKTYaJM3UPOBAaTh
3aJady, BBIJBUraTb TUMNOTE3y €€ pEIICHHs, HaxOAWThb AapryMEHTbl s

JI0KA3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a0aBATh ITApaMETPbl U KPUTEPUU PELLICHUS;

YVYIIA17 ymeTh NEpEHOCUTh 3HAHUA B MO3HABATEIBHYIO M MPAKTHUYECKYIO

obacTn KHN3HCOCATCIBHOCTH,

YVIIJA20 craButh mpoOJeMbl U 3a/layu, JOMYCKAIOIUE aTbTePHATHBHbBIC

pelieHus;

YVYIII(EHII)8 npoBoAuTh SKCIEPUMEHTHI M HCCIEIOBAHUS, HAIPUMED,
JEUCTBUSI MOCTOSSHHOTO MAarHWTA HAa PaMKy C TOKOM; SIBIICHUS 3JIEKTPOMArHUTHOW
WHIYKIIMH, 3aBUCHMOCTH TICPHO/Ia MaJIBIX KOJICOAHHH MaTEMaTHYECKOTO MasTHUKA

OT TapaMEeTPOB KOJe0aTEeIbHON CUCTEMBI;

YVYIII(EHII)9 1npoBoAUTh  HMCCIECAOBAHUSA  3aBUCUMOCTEH  MEXIY
12



(¢u3nuecKMMH BEIMYMHAMM, HANpUMEp: 3aBUCUMOCTH Mepuoaa oOpalleHus
KOHMYECKOI0 MasiTHUKA OT €ro MapaMeTpoB; 3aBUCUMOCTH CHJIbI YNPYTOCTH OT
nedopMalvu JUIsl MPY>KUHBI U PE3UHOBOTO 00Opaslia; MCCIENOBAaHUE OCTHIBAHUS
BEIIECTBA; UCCIEAOBAHME 3aBUCUMOCTH MOJE3HONM MOIIHOCTU MCTOYHHMKA TOKA OT

CHJIBI TOKQ;

YYIIA(EHII)11 dopmupoBaTh HAYUHBIH TUI MBILUIEHUS, BIaJ€Th HAYYHOM
TEPMUHOJIOTUEH, KIIOUEBBIMU IMOHSATHAMU M METOAAMH, HAIPUMEP, OINHCHIBATH
U3y4YeHHbIE (U3MYECKHUE SIBICHHUS M IMPOLIECCHl C HCIMOIb30BaHUEM (U3UUECKUX
BEJIMYMH, HAIIPUMEP: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, /IJIMHA BOJIHBI M 4acCTOTa

CBCTA, DHCPI'HA U UMITYJIBC q)OTOHa;

YYIA(EHII)12 yMeTs mEpeHOCHTh 3HAHUS B I[O3HABATEIBHYIO U
MPAKTUYECKYI0 O00JacTH JAEATEIbHOCTH, HANpPUMEpP, pPaclo3HaBaTh (U3UUYECKHE
SIBJICHUS B OMBITAX W OKPYKAIOUIEH KU3HU, HAIPUMED: OTPAKEHUE, MPEIIOMIICHHE,

uHTepdepeHnus, Tudpakius u moyspu3alus cBera, Jucnepcus cBera (Ha 6a3oBoM

YPOBHE);

YYIA(EHII)1S npoBoaAUTh UCCIEAOBAHUS YCIOBUM paBHOBECUSI TBEPJIOTO
Tena, UMEIOLIEr0 OCh BPAIIEHUs; KOHCTPYUPOBAHWE KPOHUITEMHOB U PACUET CHUJI

YIOPYTOCTH; U3yUYEHUE YCTOMUYMBOCTU TBEPAOTO TEJA, UMEIOIIETO IUIOIA/b OIOPHI.

B) padorTa ¢ nndopManueit:

YVIIJ 21 Brnagets HaBbIKAMH TMOJTy4YeHUs HH(POpPMAIMU W3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH MOUCK, AHAJU3, CUCTEMATHU3ALHIO

¥ MHTEPIpETaInio HHPOpPMaIIUU Pa3TUIHBIX BUAOB U (JOPM MPEACTABICHHUS,

Yyia 24 WCIIOJIb30BATh cpeacrTna MH()OPMALTMOHHBIX 151
KOMMYHHUKAIIMOHHBIX TE€XHOJOTHH B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
M OpPraHu3allMOHHBIX 33/1ad C COOJIOJICHHEM TPeOOBaHUN SPrOHOMUKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPABOBBIX W ATUUYECKUX HOPM,

HOpM HUHGOPMAITMOHHON 0€30TaCHOCTH;
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YVIIA(EHII)17  wucnons3oBaTh  CpeAcTBA  MHMOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJOTUH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
Y OpPraHM3alMOHHBIX 3aJa4, MCIOJb30BaTh HMH()POPMALMOHHBIEC. TEXHOJOTHHU IS
MOKMCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMH U MPEACTABICHUS UHPOPMALUU TIPU
MOJATOTOBKE COOOIIEHUNA O MPUMEHEHHHM 3aKOHOB (DU3UKH, XUMHH B TEXHUKE U

TCXHOJIOI'UAX,

Ognadenue ynugepcaib HblMU KOMMYHUKAMUBHBIMU OCUCM BUAMU.

a) oo1IeHue:

YKJI3 Braziets pa3iMuHbIMHA CIOCOOAMHU OOIIEHUS U B3aUMOJICUCTBUS;

YK/S pa3BépHyT0O ¥ JIOTMYHO H3JlaraTb CBOK TOYKY 3pEHUS C

HNCIIOJIb30BAHUCM A3BIKOBBIX CPCIACTB,

YKI(EHIT)2 nipu o6¢cyxaeHnn GU3NIeCKUX, XUMUIECKUX, OMOTOTHUECKUX
npo0OsieM, CrmocoOOB pelieHusl 3ajad, pe3ysbTaToB YYeOHBIX HCCIEHOBAHHUN H
IPOEKTOB B 00JacTH €CTECTBO3HAHMS; B XOJIe JHCKYCCHM O COBPEMEHHOM

GCTGCTBGHHO-Hay‘{HOﬁ KapTUHC MHUpaA,

0) coBMeCTHAS N1eATeJbHOCTh:

YKI6 mnoHuMaTh U UCIOJb30BaTh IPEHUMYIIECTBA KOMAHAHOM W

WHIWBUYaJIbHOU pabOTHI;

YK10 nipenyaratb HOBbI€ TPOEKTHI, OIICHUBATH UJICU C MO3ULIMU HOBU3HBI,

OPUTHHAIBHOCTH, MIPAKTUYECKON 3HAYMMOCTH;

YK(EHII)3 pabotaTts B rpymie Mpyu BBHITOTHEHUH MMPOCKTHBIX padoT; Mpu
IJIAHUPOBAHHUM, NTPOBEJCHUN W MHTEPIPETAUUUA PE3YIbTATOB OIBITOB U AHAJIN3E
JIOTIOTHUTENBHBIX UCTOYHUKOB WH(MOPMAIIUU M0 HM3y4aeMOW TeMme; MpU aHan3e
JOTIOJIHUTENbHBIX ~HUCTOYHUKOB HH(pOpMANUU; TpH OOCYKJIECHHH BOIMPOCOB
MEXKIIPEIMETHOIO XapakTepa (Hampumep, no Temam "JIBukeHue B mpupoje",

"TernmooOMeH B XHBOUW mpupoje", "DIeKTpOMarHuTHbIEC SIBIEHUS B mpupoje’,
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"CBeTOBbIE ABJICHUS B IpUpoie").

Ognadenue yHugepcaibHblMU Pe2YAmMUSHbIMU OCUCH BUAMU.

a) caMOOpraHu3aNus:

YP/I2 camMOCTOSITENBHO COCTABIATH IUIAH PEHICHUS] MPOOJIEMbl C Y4ETOM

HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUIH;

YPJI4 pacuiupsath paMKd Y4yeOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX

IIPEAIIOYTEHUM;

YPI(EHII)1 CaMOCTOSITEIBHO OCYILIECTBIIATh IT03HABATEJIbHYIO
NeATeNIbHOCTh B 00JacTh (PU3MKK, XUMHUHM, OHWOJOTHH, BBISBISATH IMPOOJIEMBI,

CTaBUTBh U (I)OpMy.HI/IpOBaTB 3aa4iu,

YPI(EHII)2 caMOCTOSITEIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a7a4 Mo (PU3MKe W XUMHH, TIJIaH BHITTOJIHEHUS MPAKTUUYECKON WIIH
UCCJIEOBATEILCKOM PAOOTHI ¢ y4ETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX

BO3MO>KHOCTEH;

0) CAMOKOHTPOJIb:

YP/19 BnaneTh HaBbIKAMH IIO3HABATEIBHON pe(IeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U

OCHOBaHUM;

YPA10 ucnonn3oBaTh NpuémMbl peieKCHu i OLIEHKH CUTYalllu, BBIOOpa

BEPHOI'O PELICHHUS;

YPA(EHII)3 nenath 0CO3HAHHBIN BBIOOp, apryMEeHTUPOBATh €ro, Opath Ha
ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE B TPYNIOBOM paboTe HaJ Y4eOHBIM MPOEKTOM
WJIM MICCIIEIOBAaHUEM B 00J1acTH (DU3UKH, XUMUHU, OMOJIOTUH; JaBaTh OIICHKY HOBBIM
CUTyallusiM, BO3HHUKAIOIIMM B XOJE BBINOJHEHUS ONBITOB, IPOCKTOB WIIHU

HCCHGI[OBaHHﬁ, BHOCHUTb KOPPCKTUBLI B ACATCIbHOCTb, OLICHHBATH COOTBCTCTBHUC
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PE3YJIbTATOB LIETISM;

B) IMOIMOHAJILHBIH HHTEJJIEKT, npeInoJara

chopMHUPOBAHHOCTL:

YPJI14 BHyTpEHHE MOTHBALIMY, BKIIOYAIOIICH CTPEMIICHUE K JTOCTUKEHUIO
LEJId U YCNEXy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHHUE NI€HCTBOBATh, UCXOAS W3

CBOHUX BOSMO)KHOCTCﬁ;

YPA(EHII)4 ucnonb3oBaTh NpUEMBI pe@IeKCUU ISl OLEHKH CHUTYallHH,

BBI60pa BCPHOTO PCHICHUA TIPU PCHICHUU KAYCCTBCHHBIX U paC‘IéTHBIX 3aaa4,

I') NPUHSATHE Ce0s W IPVIUX JIOAeH:

YP/I18 npuHrMaTh MOTHMBBI M apryMEHTBl JAPYTHX JIFOACH TNpU aHAIN3E

PE3YNIbTATOB JIEATEILHOCTH;

YPJI19 npuzHaBaTh CBOE MPaBO U MPaBO JPYTUX JIFOJEH Ha ONTHOKH,

YPI(EHII)StipuHuMats MOTHUBBI W apTyMEHTHI JAPYTUX YYaCTHHKOB IpHU
aHanu3e U OOCYXIEHUU pe3yJNbTaTOB YUEOHBIX HCCICAOBAHMI WM PEIICHUS

bu3uYecKux 3aaad.

Ilpeomemmnuix (yenyo1enHblit ypoeeHs):

IIP1 chopMupoBaHHOCTH TPENCTABICHUNW O pOJNU W MeCTe (PUUKU H
ACTPOHOMHHM B COBPEMEHHON HAyYHON KapTHHE MHpa, O CHUCTEMOOOpa3yromIeH
ponu (U3MKKA B PA3BUTUHM €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJIE POCCHUHCKUX W 3apyOCKHBIX yUCHBIX-(U3UKOB B Pa3BUTHE
HAyKW; TIOHUMaHue (HU3UIECKON CYIIHOCTH HAOIIOJAEMBIX SIBICHHH MUKPOMUPA,
MakpoMHpa W Meramupa; I[OHMMaHUE POJU AaCTPOHOMHUHM B MPAKTHUYECKOMN
NEATENIbHOCTU YEeJIOBEKa M JalbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, POJIU
bu3uku B popMupoBaHUU Kpyrozopa U (yHKIMOHATBLHON TPaMOTHOCTH Y€IOBEKa

AJIA pCIICHHUA IIPAKTHYCCKUX 3aJa4;

16



IIP2cpopMuUpOBaHHOCTh YMEHHUH pacno3HaBaTh (PU3MYECKUE SBICHUS
(mporiecchl) U OOBSICHATH MUX HA OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHENHOE JBMKEHHE, CBOOOJHOE MAaJE€HHUE Tell,
JIBUKEHUE IO OKPYKHOCTH, HWHEpIUS, B3aUMOJCICTBUE TeJd, KoseOaTeabHOoe
JIBIDKEHHE, PE30HAHC, BOJTHOBOE JBIKEeHHE; NU((dy3us, OPOYHOBCKOE JIBHXEHUE,
CTpPOEHUE KHUAKOCTEH M TBEPIbIX TEJ, U3MEHEHHE O0bema Tell NMPU HarpeBaHUU
(oxyaxkaeHuu), TEMJOBOE paBHOBECHE, HCIApeHUE, KOHJICHCallUs, IJIaBJICHUE,
KPUCTAITU3AIMS, KUIMIEHUE, BIAXKHOCTh BO3JlyXa, CBA3b CpEJIHEW KHUHETHYECKOU
SHEPruy TEIUIOBOTO JBMKEHUS MOJIEKYJT C aOCONIOTHOM TeMiepaTypoi,
NOBBILIECHUE JABJICHMS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKIY
napamMeTpaMd ~ COCTOSIHMSI Ta3a B M30MIpoleccax; dJeKTpU3auus  Ted,
B3aMMOJICHCTBUE 3aps0B, HarpeBaHUE IMPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, IPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
uHTepdepenuus, audpakuds W MOJApU3AlUs  CBETa, JUCIEPCUS CBETA,;
doTornexTpuueckuii 3P¢GeKT, CBETOBOE JAaBJICHHE, BOSHUKHOBEHUE JHMHEHNYATOro

CIICKTpPa aToMa BOAOpoaad, CCTCCTBCHHAA U HICKYCCTBCHHASA PAANOAKTHUBHOCTD,

IIP3 BrageHue OCHOBOIOJATAIOMIUMUA  (PU3NYECKUMH TOHATUAMH |
BEJIMYMHAMH, XapaKTEPU3YIOMMUMH (PU3NYECKUe TPOLEcChl (CBA3AHHBIMH C
MEXaHUYECKUM  JIBUKEHHEM,  B3aUMOJCHUCTBUEM  TEJ,  MEXaHWYECKUMU
KOJeOAHWsIMU U BOJIHAMU, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHEM BEIIECTBa,
TEIUIOBBIMU IIPOLIECCAMU; BJIEKTPUUYECKUM M MATHUTHBIM MOJISIMH, 3JIEKTPUUYECKUM
TOKOM, DJJICKTPOMarHUTHBIMH  KOJEOAHWSIMM W BOJHAMH;  ONTHYECKUMH
SBJICHUSIMHA, KBAaHTOBBIMU SIBIICHUSIMH, CTPOCHMEM aToMa M aTOMHOTIO sjpa,
PaaMOaKTUBHOCTBIO);  BIIAJICHME  OCHOBOIOJATralOlMMH  aCTPOHOMUYECKUMU
MOHATUSIMM, TO3BOJISIIOIIMMHU XapaKTEpU30BaTh IPOLECCHI, MPOUCXOASIIME Ha
3BE€3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTraJlaKTUUEeCKOHN cpefie; NBIKEHUE HEOECHBIX

TEJ1, YBOJIIOIUIO 3Be€3/ U BeeneHHoi;
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IIP4  BiajneHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUAMH (3aKOH
BcemupHoro taArorenus, I, II w III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAaHUYECKON JHEPIUM, 3aKOH COXPAHEHUSA HUMIIYJIbCA, NMPUHUKI CYIEPIO3ULINU
CWJI, IPUHIMII PAaBHONPABHOCTU HMHEPLUUAIBHBIX CUCTEM OTCYETA; MOJIEKYJIAPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, IMEPBBIA 3aKOH
TEPMOJIMHAMUKHU; 3aKOH COXPAHEHHUs BJIEKTPUUYECKOro 3apsiga, 3akoH KyoHa,
3akoH Oma sl ydacTka memnu, 3akoH OMa JJis MOJHOM 3JIEKTPUYECKOW IIeNH,
3aKkoH Jlxoyns - JleHna, 3aKOH 3JEKTPOMATrHUTHOM MHAYKIMHU, 3aKOH COXPAaHEHUS
DHEPIUM, 3aKOH NPSMOJMHEMHOIO PAaCHPOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS
CBETA, 3aKOH IMPEJIOMJIEHHS CBETA; 3aKOH COXPAHECHUS DHEPTUH, 3aKOH COXPaHCHUS
UMITYyJIbCA, 3aKOH COXPAHEHMUS »DIECKTPUYECKOTO 3apsiga, 3aKOH COXpaHCHUS
MacCcoOBOI'0 YHCa, MocTynaTel bopa, 3aK0H paJlMOaKTUBHOTO pacmaja); YBEpeHHOE
UCITIOJIb30BaHUE 3aKOHOB ¥ 3aKOHOMEPHOCTEH MpHU aHaIu3e GU3NIECKUX SBICHUN U

IMponcCCOB,

IIP5S yMeHuWe y4YuThIBaTh TPAaHUIIBI MPUMEHEHHUS H3YYEHHBIX (PU3HMUYECKUX
MOJIeTIel: MaTepuaabHas TOUKa, MHEPIIMAIbHAs CUCTEMa OTCYETa, UACaIbHBIN ras;
MOJIEJIM CTPOEHMS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUCUHBIA AJICKTPUYCCKUN
3apsj, saepHas MOJEIb aToMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO s/ipa NP PEIICHUU

bu3uUecKuX 3a1a4;

IIP6  BnameHue  OCHOBHBIMM  METOJIaMH  HAy4dHOTO  IIO3HAHMS,
WCIIOIb3YeMBIMH B (U3HMKE: TPOBOJUTH IPSMBIE M KOCBEHHBIC HW3MEPCHHS
(bU3UYECKUX BEIWYWH, BBIOHMpas ONTHMAJIBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOIB3YS
W3BECTHBIE METO/IbI OIICHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOAUTH UCCIICIOBAHNE
3aBUCUMOCTEM (DU3MUYECKUX BEJIMYUH C HCIOJIH30BAaHHUEM TIPSMBIX HU3MEPECHUH,
OOBSCHATH TOJIYYCHHBIC PE3YJIbTaThl, UCIIOIB3YS (PU3MUECKUE TCOPHH, 3aKOHBI M
MOHATHS, W JejaTh BBIBOJBI; COONIOAATh MpaBHmiia OE30IacHOrO Tpyaa IIpU
MPOBEICHUN HCCICAOBAHMN B paMKax Y4eOHOro OJKCIEepUMEHTa U y4eOHO-
HCCIIEIOBATELCKOM JIEITEILHOCTH C UCTIOJIb30BaHUEM ITHU(PPOBBIX U3MEPUTEITBHBIX
YCTPONCTB U J1a00paTOPHOTO 000pyI0BaHUS; CHOPMUPOBAHHOCTH MPEACTABICHUM
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0 MCTOAAaX IOJIYUCHHA HAYYHbBIX ACTPOHOMHWYCCKHX 3HaHHfI;

IIP7 chopMHUpoOBaHHOCTH yMEHHUS pelIaTh pacy€THbIE 3a7ayul C SIBHO
3aJlaHHON (PM3MYECKONW MOJEIbIO0, UCTIONb3Ysl (PU3MUYECKHE 3aKOHBl U MPUHIUIIBI;
Ha OCHOBE aHaJlM3a YCJIOBHS 3aJlayd BbIOMpaTh (HPU3MUECKYI0 MOJEIb, BBIACIATH
(¢u3nueckre BeIMYMHBI U POPMYIIbl, HEOOXOAUMBIE JIJISl €€ PEeLIeHUs, MPOBOJIUTH
pacyeTbl M OLEHHUBATh PEAJIbHOCTh MOJYYEHHOTO 3HayeHUs (PU3NYECKOU
BEJIMYMHBI;  pellaTb  KAa4eCTBEHHbIE  3aJaud,  BBICTpAauMBasl  JIOTUYECKH
HEMMPOTHUBOPEUMBYIO LIEMOYKY PACCYKICHUN C ONOPOM HA HM3YYEHHBIE 3aKOHBI,

3dKOHOMCPHOCTHU U (1)I/IBI/I‘ICCKI/IC SABJICHUA,

I1P8 C(i)OpMI/IpOBaHHOCTI) YMCHUS IIPHUMCHATL IIOJIYUYCHHBIC 3HAHHA JIA
00BSICHEHHS YCJIOBI/Iﬁ IMPOTCKAHUA (1)H31/IIIGCKI/IX SIBJICHUU B nmpuponc u aJjd
IMPUHATUA TPAKTHUUCCKUX pCIHGHI/Iﬁ B HOBC@}IHGBHOfI KU3HHU OJIA oOecrieueHus
0e301acHOCTH IIpu 06paH_ICHI/II/I C OBITOBBIMH HpI/I60paMI/I n TCXHHYCCKHUMU
YCTpOﬁCTBaMH, COXpaHCHUA 300POBBA H CO6J'IIOII€HI/I}I HOPM 3KOJOTHUYCCKOT'O
ITIOBCACHUA B OKpY)KaIOHIGﬁ cpeac; IIOHUMAHUC H€O6XO,ZII/IMOCTI/I IMMPUMCHCHMUA

,ZIOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I 1 TEXHOJIOTUI IS palluOHAJIBHOT'O IIPUPOJOITOJIBb30BAHMA,

IIP9 chopMupoBaHHOCTH COOCTBEHHOW TIO3MIIMM 110 OTHONIEHHUIO K
buzudeckorr MHPOpPMAIUHU, TMOJIyd4aeMOM U3 pa3HbIX MCTOYHHUKOB, YMEHHM
UCIIONIb30BaTh  IU(MPOBBIE TEXHOJOTUU Il TOUCKA, CTPYKTYPUPOBAHMSI,
WHTEPIPETANMN U TIPE/ICTaBlIeHNUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(GOpMAITUY;

pa3BHUTHE YMEHUN KPUTUYECKOTO aHAIHM3a MOIydaeMoi nHpopMaIuu;

IIP10  oBnageHue yMeHUSIMH pabOTaTh B TPYINIE C BBHIIOJHEHHEM
Pa3IUYHBIX COLUAJBHBIX POJIEH, IJIAaHUPOBaTh pabOTy TIPYIIbl, PANHUOHAIBHO
pacrpenensiTh AeSTeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIeKBATHO OLEHUBAThH

BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PacCMAaTPUBAEMOM TIPOOIEMBI;

P11 oBnaagenue (cPopMUPOBAHHOCTH MPEACTABICHUN) MpaBUIaMU 3alKlCU
buznueckux Gopmyn peabePpHO-TOUCUHON cucTeMbl 0003HaueHui JI. bpaitms (s

CJIETIBIX M CTA00BUISIIIUX 00YUYarOIITAXCS ).
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P12 chopmMupoBaHHOCTh MOHUMAHUSA PONH (U3HKUM B 3KOHOMHUYECKOH,
TEXHOJIOTMYECKOH, COLMAIbHON M JTUYECKON cepax NeATEIbHOCTH 4YEIOBEKa;
posu U MecTa (PU3UKHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA; POJIU aCTPOHOMUU
B IIPAKTUYECKOU IEATEIBHOCTH YEJIOBEKAa U NAJBHEHIIEM HAy4YHO-TEXHUYECKOM

pa3BUTHH;

P13  chopMuUpoBaHHOCTL  CHUCTEMBI  3HAaHMH 0  (PU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, NEHCTBYIOIIMX Ha YPOBHAX MHUKPOMUPA,
MakpoMHpa M Meramupa, IpeAcTaBICHUN O BceoOleM xapakrepe (U3NYeCKUuxX
3aKOHOB; MPEJCTABICHUN O CTPYKType MOCTPOEHUS (PUBMUECKON TEOPHUH, UTO
MO3BOJIUT OCO3HaTh pojb (GYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIUIIOB B
COBPEMEHHBIX TMPEJCTABICHUSAX O MPUPOJE, IMOHATh TPAHUIEI MPUMEHUMOCTHU
TEOPH, BO3MOXXHOCTH WX TNPUMEHEHHUS IS OIHUCAHUS E€CTeCTBEHHOHAYUYHBIX

SIBIICHUW U TIPOLIECCOB;

MP14 chopMHUPOBAHHOCTH YMEHHS pa3Iu4aTh YCIOBHS MPUMEHHUMOCTH
MoJiene (U3MUYECKUX TeJN W TIPOIECCOB (SBIICHWI): HWHEpIMAIbHAS CHCTeMa
oTcYeTa, MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JIBIDKEHUE, CBOOOIHOE TTaJICHUE,
a0CcoJIFOTHO ympyras nedopmaiusi, aOCOIIOTHO YIIPYroe M aOCOIIOTHO HEYNpPyroe
CTOJIKHOBCHHSI, MOJIETICH ra3a, >KHIKOCTH U TBEpAOro (KPUCTAIUTMYECKOTo) Tena,
WJICaTbHOrO Tasza, TOYCYHBIH 3apsj, OJHOPOJIHOE DSIEKTPHUYECKOEe TIOJe,
OJTHOPOJTHO€ MAarHUTHOE TMOJie, TapMOHWYECKHE KOJIeOaHUs, MaTeMaTHYECKH
MasITHUK, WICAIbHBIN MPYKUHHBI MasgTHUK, TAPMOHUYECKUE BOJHBI, UI€ATHHBIN
KoJeOaTenbHbIil KOHTYp, TOHKas JIMH3a; MOJENed aToMa, aTOMHOTO sjapa |

KBAaHTOBOM MOJICJIH CBETA;

P15 chopMupoBaHHOCTH YMEHHS OOBSCHATH OCOOCHHOCTH IPOTCKAHHS
dusnuecknx SBICHUI: MEXaHUYECKOE JIBIDKCHHE, TETUIOBOE JIBIKCHHE YaCTHI
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpOyHOBCKOE JBIKeHHe, auddyswus,
UCMIapeHHe, KHUIEHWE U KOHJCHCAllWs, IUJIaBICHWE W  KpUCTaJUIM3aIus,

HAIIPpaBJICHHOCTL TCIUIOIICPCAAYIM, OJJICKTpU3allMKh TCJI, JSKBHUIIOTCHIHWAJIIBHOCTH
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MOBEPXHOCTH  3apPSKEHHOTO  MPOBOJHMKA, AJEKTPOMAarHUTHOM  MHAYKIIMH,
CaMOMHIYKIIMM, 3aBUCUMOCTH COIPOTHBJIEHUS MOJYNPOBOIHHMKOB '"p-" u '"n-
TUIIOB" OT TEeMIepaTypbl, pe30HaHCa, HHTEep(EPEHUUU BOJH, AUPpaKLuUH,
JUCIEPCUM, TIOJIHOTO BHYTPEHHEro OTpaxeHus, Qoroadpdexr, dusnueckue
MIPUHIIUIIBI CIIEKTPAILHOTO aHaIu3a U padoThI Jiazepa, "anbda-" u "6era-" pacnaab

sa/iep, raMMa-u3IyueHue sjep;

P16 chopMHUPOBAHHOCT, YMEHHMH TNPUMEHATH 3aKOHBI KIJIACCHUYECKOU
MEXaHUKH, MOJEKYJISIpHONH (U3UKU U TEPMOJUHAMHUKH, DJICKTPOJAUHAMUKH,
KBaHTOBOUW (hM3UKHM JIJIsl aHAIN3a U OOBSICHEHUS SBJICHUN MUKpOMHUpPA, MAaKpOMHUpa
¥ MeraMupa, pazinyaTh yCJIOBHS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIUN XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAaHEHUS] MEXAaHUYECKOW DHEPruM, 3aKOH COXpPAHEHUS UMIIyJIbCa, 3aKOH
BCEMUPHOI'O0 TATOTEHMS, MEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXpPAaHEHHsS DSHEPrurM) U OrPAHUYEHHOCTh
UCIIOJIb30BaHUSI YAaCTHBIX 3aKOHOB; aHAIM3UPOBATh (U3HUUECKHE MPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUS], 3aKOHBl U 3aKOHOMEPHOCTU: OTHOCUTEIIBHOCTD
MEXaHMYECKOTO JBIKEHHUS, (POPMYIIbl KHHEMATUKU PABHOYCKOPEHHOTO JIBHKECHHS,
npeoOpazoBanus ['anunes nias CKOPOCTH U MepeMelieHus, Tpu 3akoHa HpioToHa,
IIPUHLMUI OTHOCUTEIBHOCTH [amwies, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI
COXpAaHEHHUS HUMITyJIbCA M MEXaHMYEeCKOM DHEpPruM, CBS3b padOThl CHUJIBI C
W3MEHEHUEM MEXaHMYECKOW 3HEPTHH, YCIOBUS PaBHOBECHUS TBEPAOrO TEJa; CBA3b
NABJIICHUSI HJICAIBHOTO Tra3a CO CpEeAHEW KHUHETUYECKOM HHEpPrueu TEIIOBOTO
JNBH)KEHUS W KOHIIEHTPAUMEHW €ro MOJIEKYJ, CBA3b TEMIEpaTypbl BEIIECTBA CO
CpeHEW KMHETHYECKOW SHEPTrUeU €ro 4acTHll, CBI3b JaBJIECHUS HUJICAIBHOTO Tra3a C
KOHIIEHTpAallUEX MOJIEKYJI W €ro TeMIIepaTypol, ypaBHeHHE MeHeneesa-
Knaneiipona, nepBblid 3aKOH TEPMOJAWHAMHUKHU, 3aKOH COXPAHEHUS DHEPrUU B
TEIUIOBBIX MPOIECCAX; 3aKOH COXPAHEHHMS AJIEKTPUUECKOTr0 3apsana, 3akoH KynoHa,
MOTEHIIUATBHOCTh  JJICKTPOCTATHYECKOrO  MOJIsI, MPUHIMUII  CYNEPHO3HUIUU

AJICKTpUUYECKUX MoJiel, 3akoHa Kymnona; 3akoHbl OMa Ul y4acTKa LEeNd W ISt
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3aMKHYTOMN IIEKTPUYECKOU LEIIH, 3aKOH Jxoyinsa-Jlenna, 3aKOH
AIEKTPOMArHUTHOM MHAYKIWH, ITPAaBUIIO JIeHIa, MOCTynaThl CIEUAIbHON TEOPUHU
OTHOCHUTEJIbHOCTH OWHINTEWHa, ypaBHeHUWe OMWHINTeWHa Mg GoTodddexTa,
NEepBBIM U BTOpOW mocTynaTel bopa, mpuHuun HeomnpeaeneHHocTu ['eizenOepra,
3aKOH COXPAaHEHUs 3apsA/ia, MAacCOBOIO YHMCJIA U DHEPTUM B SACPHBIX PEaKLUsAX,

3aKOH paarOaKTHBHOI'O paclriaja,

P17 copMupoBaHHOCTH yMEHHUH MPUMEHSATH OCHOBOIOJIAraIOUINe
ACTPOHOMHMYECKHE TIOHSTHS, TEOPUM M 3aKOHbI Ui aHalu3a U OObSICHEHUS
(u3MUeCKUX MPOLIECCOB MPOUCXOIALIMX Ha 3BE3[aX, B 3BE3JHBIX CHCTEMaX, B
MEXTallaKTUYECKONM Cpelie; JBUKEHUS HEOECHBIX TeJ, SBOJIONMHM 3BE3l U

Bcenennoii;

P18 cdopMUpOBaHHOCT, yMEHWH HCCIEeNOBaTh W  aHAJIU3UPOBATH
pazHooOpa3Hble (U3MYECKUE SBIEHUS M CBOWCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSITEIIbHBIE UCCIEAOBAHMS B pEalbHBIX U J1a0OPATOPHBIX YCIOBHSIX, YUTAThH
U aHAJM3UPOBATH XapaKTEPUCTUKU PUOOPOB U YCTPOMCTB, OOBSICHATH MIPUHIUIIBI

uX paboTHI;

P19 chopMupoOBaHHOCTH MPEICTABICHUN O METOJaX MOJYYCHHUS HAayIHBIX
ACTPOHOMMYECKUX 3HAHUM; BJIAJICHUE YMEHUAMU CaMOCTOSITEIIBHO
dbopMynHupoBaTh 1eNb UcCIeAoBaHUs (IIPOEKTa), BHIABUTATh TUIIOTE3bI HA OCHOBE
3HaHHWSI OCHOBOMOJATAIONIUX (U3MUYECKHX 3aKOHOMEPHOCTEH ¥  3aKOHOB,
MIPOBEPATh UX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMM; IUIAHUPOBATH U MPOBOJUTH
¢uznyueckre HSKCIEPUMEHTHI, OMHUCHIBATh M AHAIM3WPOBATH TOIMYYECHHYIO IpU
BHITIOJTHEHUN  JKCIEpPUMEHTa  HH(OpMAIUI0,  OMNpEeAeNsiTh  JOCTOBEPHOCTH

MOJIYyYEHHOT'O PE3yJIbTaTa;

ITP20 cdopMupoBaHHOCTH YMEHHS peliaTh pacyeTHbIE 3aJaud C SBHO
3a/IaHHOM W HESIBHO 3aJaHHOW (U3MYECKOW MOJENIbI0: Ha OCHOBAaHUM aHAIIN3a
yCJI0BUsSl BBIOMpaTh (U3WUYECKHWE MOJESIH, OTBEYAIOIIMe TpeOOBaHMUIM 3aJ1auH,

MPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3NUECKUX
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TEOPUM NIPU HCIOJIB30BAHUM MATEMAaTHYECKUX METOAOB pEUICHUs 3aj1ad,
IIPOBOJIMTH pPAacyeTbl HAa OCHOBAHMM HWMEIOLIMXCS [JaHHBIX, AHAJIU3UPOBATH
pe3yabpTaTbl M KOPPEKTUPOBATH METOABI PEIMIEHUS C YYETOM IOJYYEHHBIX
pE3yJIbTATOB; PelllaTh KAYECTBEHHBIE 3a/1au, TpeOyolue NPUMEHEHUs 3HaHUN U3
pa3HbIX pa3lesioB HIKOJBHOIO Kypca (PU3MKHM, a TakkKe HMHTErpalud 3HaHUH U3
OPYTUX IPEIMETOB €CTECTBEHHOHAYYHOIO IMKJIA: BBICTPAWBAaTh JIOTUYECKYIO
LEMOYKY pacCYXIEHUW C OMNOpOMl HAa HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

(I)I/ISI/I‘IGCKI/IG SBJICHUA,

P21 cdopMupoBaHHOCT, YMEHHUM aHAJTU3UPOBATH U  OICHUBATh
MOCJICICTBUSL OBITOBOM M TIPOU3BOJCTBEHHOU JIESATEIHHOCTH YEJIOBEKA, CBSI3aHHOM
¢ (uU3MYECKUMH TMpOIECCaMHU, C TO3UIMI 3KOJOTUYECKOW Oe30MacHOCTH;
NPEJCTABICHU O PAIMOHATBHOM MPUPOJONOJIB30BAHUM, a TaKXKE pPa3yMHOM
WCIIOJIb30BAHUU JIOCTH)KEHUM HAyKH M TEXHOJOTHM JJIs JaJdbHEUILETO pa3BUTHUS

YCJIIOBCUCCKOT'O 06IIICCTBa;

P22 oBnageHue pas3TU4YHBIMU crHocoOamMu paboThl ¢  HHpOpManuen
(bu3MUECcKOro coAep:KaHus C UCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX
TE€XHOJIOTUH, Pa3BUTUE YMEHUN KPUTHYECKOrO aHAIN3a U OLIEHKU JOCTOBEPHOCTHU

noJrygaeMoi nHpopManmuy;

IIP23 oBnageHHe OpraHMW3alMOHHBIMU M TO3HABATEIbHBIMU YMEHUAMHU
CaMOCTOSITETTLHOTO TPUOOPETEHUS HOBBIX 3HAHUW B TIPOLIECCE BBITIOJHECHUS
MPOCKTHBIX U y4EOHO-UCCIEA0BATENBbCKIX PA0OT, yMEHUSIMU paboTaTh B TPYIIIE C
BBITIOJTHEHUEM Pa3UYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh Pa0OTy TPYIIIHI,
pallMOHANIBHO  PACHpENENsITh ACATENBHOCTh B HECTAHAAPTHBIX CUTYyalLHUsX,
aJICKBaTHO OIICHMBATh BKJAJ KaXXJIOr0 W3 YYaCTHUKOB TPYIIBl B pELICHUE

paccmaTprBaeMoi MpOoOJIEeMBbI;

P24 cdopMupoBaHHOCT, MOTHBALIMU K Oyayiied npodeccuoHanbHOU
NEATEeNHOCTH 0 CIEUUABHOCTIM (PU3UKO-TEXHUYECKOTO PO UIIs.

B pesynbrate ocBoenus yuebHoro mpeamera OVIL.O6  Dusuka
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oOyyJaromuiics: JoJKEeH

3HaAmMb:

31 posib 1 MecTO PU3UKHU B GOPMHUPOBAHUN COBPEMEHHOM HaAYYHOU KapTUHBI
MHpA, pPa3BUTHUE  COBPEMEHHOM TEXHUKUM U TEXHOJOIMH, B IPAKTUYECKOU

JICSITEIbHOCTH JIFOJICH;

32cMbIC TIOHATUN: (pu3nueckoe sBieHUE, hU3UYecKas BEIMYMHA, MOJIEIb,
runoTes3a, Pu3nuecKuil 3aKOH, TEOpHs, MPUHIIUII, TOCTYJIAT, TPOCTPAHCTBO, BPEMSI,
BEILIECTBO, B3aUMOJECHUCTBUE, WHEpLHMAIbHAsI CHCTEMAa OTCYETA, MaTepuabHAas
TOYKa, UJCaTbHbI Ta3, aOCOJIOTHO Y€pHOE TEJI0, TEIJIOBOM JBUTaTeb,
AJEKTPUYECKUN  3aps], DJJIEKTPUYECKUH TOK, MPOBOAHUK, MOJYIPOBOIHUK,
JTUBJIEKTPUK, TJIa3Ma;

33 cmbicn  (QU3MYECKUX BEJIMYMH: TMYyTh, IEPEMEIICHUE, CKOPOCTh,
YCKOpEHHUe, Macca, IJIOTHOCTh, CWia, JaBJICHUE, UMIYJIbC, padoTa, MOIIHOCTD,
KMHETHUYEeCKasl DHEpPrus, IOTCeHIHMaNbHAs JHEPrusi, Kod(PQPUIMEHT IMOJIE3HOTO
JEeNWCTBHS, MOMEHT CHJIBI, TIEPHO/I, YaCTOTa, aMIUTUTY/Ia KOJieOaHUM, JIMHA BOJIHBI,
BHYTPEHHSSI DHEPTUsl, yJeldbHas TEIuioTa MapooOpa3oBaHMsl, yJelbHas TEIioTa
IUIaBJCHUSA,  yAedbHAs  TEIJIOTa  CrOpaHWs, TeMmIeparypa, aOCOIOTHas
TeMIIepaTypa, CPEIHSAs KUHETHUYECKAas HSHEPrusi YacTUI[ BELIECTBA, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAsl TEIJIOEMKOCTbh, BJIAXHOCTb BO3/yXa, 3JCKTPUUECCKUU 3apsl,
CWJIa DJIEKTPUYECKOTO TOKa, JIIEKTPUYECKOE HAIPAKECHHUE, DICKTPUYECKOE
CONPOTHUBIICHHE, pabOTa U MOIIHOCTH DJIEKTPUUECKOTO TOKa, HANPSKEHHOCTh
BJIEKTPUYECKOTO TOJII, PA3HOCTh IOTEHUHAJIOB, JJICKTPOEMKOCTb, JSHEPTUS
3JIEKTPUYECKOTO MOJIS, SJICKTPOABUKYIIAS CHIIA;

34cmbicn  (U3MYECKUX 3aKOHOB, IPHHIIMIIOB, ITOCTYJIATOB: IPUHIIUIIBI
CYIEepHO3UIIMM U OTHOCUTEIBHOCTH, 3aKOH [lackans, 3akoH Apxumesna, 3aKOHBI
nuHaMuK HprO0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHECHUS UMITYJIbCa
W MEXaHWYECKOW HHEPrvH, 3aKOH COXPAHEHMSI DHEPrMH B TEIUIOBBIX MPOIECCAX,
3aKOH TEPMOJWHAMMKH, 3aKOH COXPAHEHHMS JJIEKTPUYECKOro 3apsijia, 3akoH Oma

IUISL y4acTKa JJIEKTPUYECKOW nenu, 3akoH J[xoyns — Jlenma, 3akon ['yka, oc-
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HOBHOE€ YpPaBHEHHME KHHETHYECKOM TEOpUM Ta30B, YPAaBHEHUE COCTOSHUS
uaealbHOrO ras3a, 3akoH Kymnona, 3akoH OMa s NOJHOW UENH; OCHOBHBIC
MOJIOKEHUSI H3ydaeMbIX (PU3MYECKUX TEOpUH M HUX poiib B (HOPMUPOBAHUU
HAay4YHOT'O MHUPOBO33pEHUS,

35 o BKJIaJe pOCCUUCKUX U 3apyOCKHBIX YUEHBIX, OKa3aBIINX HANOOJbIIIEE
BIIMSIHUE HA pa3BUTHE (HUBUKH;

B pesynprate ocBoeHus yueOHoro mpeamera OVYIL0O6  ®Dusuka
o0ydJaromuiics J0JKeH

ymemp:

Y1 0OBSICHATH U aHATU3UPOBATH POJb U MECTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

Y2 xapaktepu3oBaTh B3aMMOCBS3b MEXAY (QUIMKOH U  JPYTHUMHU
€CTECTBEHHBIMU HAaYKaAMU;

Y3 xapakTepu3oBaTh CHCTEMHYIO CBSI3b ME¥KIYy OCHOBOINOJArarIINMHU
HAay4YHBIMM TOHSATHUAMH: MPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IIOJE),
IBUKEHUE, CUIIA, SHEPTUS;

Y4 nonumath U OOBSCHATH LIETOCTHOCTh (DU3UYECKON TEOpHUH, pa3inyaTh
TPaHUIIBI €€ TPUMEHUMOCTH U MECTO B PANY APYTrUX GU3HUECKUX TEOPHUId;

Y5 Banets npruémMaMy NOCTPOEHUS TEOPETUUECKUX JOKA3ATEIbCTB, a TAKKE
MIPOTHO3UPOBAHMS OCOOCHHOCTEN MPOTEeKaHUsI (U3HUECKUX SBIICHUN U MPOIIECCOB
Ha OCHOBE ITOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

Y6 camoCTOSITENBbHO KOHCTPYUPOBATh SKCIIEPUMEHTAIbHBIE YCTAHOBKH IS
MIPOBEPKH BBIABUHYTHIX THUIIOTE3, PACCUYUTHIBATH A0COMIOTHYIO U OTHOCUTEIIBHYIO
MOrPELIHOCTH;

Y7 00BSICHATH MPUHIUIBI Pa0OTHl M XapPaKTEPUCTUKN M3YYCHHBIX MAIIIWH,
mprUOOPOB U TEXHUYECKUX YCTPOUCTB;

Y8 00BSCHATH yCIIOBUS MPUMEHEHUS] (PU3UUYECKUX MOJENIEH MpU PelieHUuu

du3nYecKuX 3ajady, HAXOJUTh aJCKBATHYIO MPEIJIOKEHHOUN 3amade (PU3UYECKYIO
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MOJIeJIb, pa3peniaTb NpoOJieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TaK U MpU
MTOMOIIY METO/I0B OIIEHKH.

Y9 npoBepATh IKCIIEPUMEHTATBHBIMU CPEICTBAMU BBIJIBUHYTBHIE THIIOTE3bI,
dopMynupysi 1Lelb HCCIEIOBaHUSA, HAa OCHOBE 3HAHHMS OCHOBOIOJATarOIINX
(pu3HUECKNX 3aKOHOMEPHOCTEN U 3aKOHOB,;

¥Y10omnuckBaTh U aHAIU3UPOBATH MOIYYEHHYIO B pE3yJIbTaTe MPOBEIECHHBIX
(u3HUECKUX HIKCIIEPUMEHTOB HH(DOPMAIUIO, ONIPENIETATh €€ JOCTOBEPHOCTD;

Yllpemars B3KclepUMEHTaJbHbIE, KAYe€CTBEHHbIE U KOJMYECTBEHHbIE
3a/layd OJIMMIIUAJIHOTO YPOBHSI CJIOKHOCTH, MCHOJNB3Yysl (DU3MYECKUE 3aKOHBI, a
TaK)K€ YpaBHEHUS, CBA3BIBAIOIINE (PU3NYECKUE BEINUNHBI,

¥Y12ananu3upoBarh TpaHULBI NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTANbHBIX 3aKOHOB M OTPAHUYCHHOCTD
UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB,;

¥Y13ucnons30BaTh METOJbI MATEMATHYECKOTO MOJAEIUPOBAHNS, B TOM YHCIIE
OPOCTEHIINEe  CTAaTUCTHMYECKHME  METONIbl  is  o0paboOTKH  pe3yibTaToB

OKCIICPUMCHTA.

5. COIAEPKAHHUE YYEBHOI'O IPEJIMETA

HaumenoBanue pasgenoB | Coaep:kanue y4eOHOro MaTepuasia, NPaKTHYeCKUe 3aHATHS,
U TeM CaMOCTOsITeIbHAsi pa0oTa 00y4aoImMXCcst
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BBEJEHUE. Hay4Hbli
MeTOJ O3HAHUA

HNPHUPOABI

dwusuka — pyHgamMeHTanbHas Hayka o npupoje. Haydansrii meron
MO3HAHUS ¥ METOJIbl UCCIIEIOBAaHNS (PU3NYECKUX SBIICHHIA.
OKCIIEpUMEHT U TEOPHUs B IIPOLIECCE TO3HAHUS TPUPOIBI.
Habnronenue u sxcniepuMenT B pusnke. CriocoObl M3MepeHus
¢u3nUecKuX BeITMYUH (aHAJIIOTOBBIE U TU(PPOBBIC U3MEPUTEIHHBIE
puOOPbI, KOMIIBIOTEPHBIE AATYMKOBBIE cucTeMbl).[lorpemHoctu
U3MEepeHnH PU3MUECKUX BeIUYHH (a0COIOTHASI U OTHOCHTEIIbHAS ).
MonenupoBanue GpU3NIECKUX SBICHUH U MPOIIECCOB
(MarepuanbHas TOYKa, aOCOTIOTHO TBEPIIOE TEIO, UICATbHAS
KUJKOCTb, MICAIbHBIN Ta3, TOUCUHBIN 3apsia). [ unoresa.
®uU3N4ECKUH 3aKOH, I'PAHMIIBI €r0 IPUMEHUMOCTH. Du3nyeckas
teopusd. Posib u MecTo pu3nKu B OPMUPOBAHUU COBPEMEHHOMN
Hay4HOU KapTHHBI MUPA, B IPAKTUYECKOMN ACSITEIBHOCTH JTHOACH.

PA3JIEJ 1.
MEXAHHUKA

Tema 1. KunemaTuka

Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO
newkenus. Cuctema otcuéra. [Ipsimas u oOpatHas 3a1auun
MexaHuKu. Pannyc-BekTop MaTepuanibHONU TOUKH, €T0 TIPOEKIINU
Ha OCH CHUCTEMBI KOOpAWHAT. TpaeKkTopusi.

[Tepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHAS
CKOpPOCTB) M YCKOPEHHE MaTePHaTbHONU TOUKH, UX MMPOEKIIUN Ha OCH
cuctembl KoopauHat. ClI0KeHrEe TEPEMEIICHHUI U CTI0KEHNE
CKOpocTel. PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSAMOJIMHENHOE
JBIDKEHHE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U TTyTH
MaTepHuaTb-HOW TOYKU OT BpeMEHH U uX rpaduku. CBoOoHOE
najeHue. Y cKopeHue cBo0oHOro naaeHus. [[Brkenue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH M YCKOpPEHUSI MaTepuaibHONW TOYKU OT BPEMEHH M HX
rpaduku. KpuBonmHeitHoe nrmxenne. /[Bmkenne MaTepruabHOM
TOYKH 10 OKPY)KHOCTH. YTJIOBas Y JIMHEWHAsA CKOPOCTh. [lepros

¥ yactoTa oopameHus. LleHTpocTpeMuTensHoe (HOpMaIbHOE),
KacarelibHOE (TaHIeHIIUAJILHOE) U MOJTHOE YCKOPEHUE MaTepUaIbHOM
TOYKH.

IIpakTuyeckue 3aHATHS:
Pemenne tectoB. Permenue 3amau (KapTOYKU-3adaHust). Y CTHBIN
ompoc

Tema 2. JlunamMuka

[TepBriit 3akoH HptoToHa. HEp1MaibHbIE CUCTEMBI OTCUETA.
[Ipunuun otHOCUTENbHOCTH ["anunes. HemnepuuaibHble CUCTEMBI
oTcuéta (onpenenenue, npumepsl). Macca tena. Cuna. [lpunnun
cynepro3uiuu cui. Bropoii 3akon HeroToHa 1151 MaTepuaibHOM
touku. Tperuii 3akoH HproTOHA 119 MaTepuagbHbIX TOUYEK. 3aKOH
BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHOMN

Y MHEpPTHOM Macchl. Cuila TAXKECTH. 3aBUCUMOCTh YCKOPEHUS
CBOOOJHOTO MAJACHUS OT BBICOTHI HAJl TOBEPXHOCTHIO MIJIAHETHI U OT
reorpaduueckoit mupoTsl. [IBkeHHe HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, apmxymierocs
¢ yckopenuem. Cuna tpenud. Cyxoe Tpenue. Cuina TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koadduruent tpenus. Cuna
COIIPOTHUBIICHUS NIPU ABMKEHHUU TeJA B )KUJIKOCTH WM Tas3e, e€
3aBHCUMOCTB OT CKOPOCTH OTHOCHUTEJIBHOTO JABMKEHHUS. JlaBieHue.
I'mapocratnueckoe napnenne. Cuna Apxumena.
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. PemeHnue 3aza4y (KapTO4KU-3aJaHus ).
YcTHBIN onpoc

Tema 3. Cratuka
TBEPAOIO TeJia

AoOcontotHO TBEpAOE Teno. [locTynaTenbHoe U BpaliaTeabHOe
JBUKEHHUE TBEPAOTO Teia. MOMEHT CHITBI OTHOCHTEITBHO OCH
Bpauienus. [lnedo cuitel. CrioskeHne Cril, MPHIIOKESHHBIX

K TBEpAOMY Teny. LIeHTp TskecTr Tenna. Y enoBus paBHOBECHS
TBEPOTO Tea. Y CTOWYMBOE, HEYCTOMYHBOE, O€3pa3InuHOe
paBHOBECHE.

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. PenieHue 3aja4y (KapTO4KU-3aJaHus ).
YcTHBIN onpoc

Tema 4. 3aK0oHBI
COXpaHeHHs B MeXaHHKe

Nmnynbc MmaTepraibHOM TOYKH, CUCTEMBI MaTEPHATIbHBIX TOYEK.
HenTp Macc cuctembl MaTepUaIbHbIX TOUEK. Teopema 0 JBUKEHUH
HeHTpa Macc. IMIynbce cuilbl M1 ©3MEHEHHE UMITYJIbCa Tejla. 3aKOH
COXpaHEHUs uMnyJbca. PeakTuBHOE nBUXkeHHUE. MOMEHT
MMITyJIbCa MaTEpUAIBHON TOUKH. [IpencraBienne o coxpaHeHun
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJsAX. PaboTa cuiiel Ha
MaJiOM U Ha KOHEYHOM IepemenieHuu. ['paguueckoe
npeacTaBiIeHUe pabOThl cHiibl. MOMIHOCTH cuiibl. KuHeTnueckas
SHEPTHs MaTEePHAIBHON TOUKH. Teopema 00 N3MEHEHUHN
KMHETUYECKON SHEPIUU MaTepruaibHOM ToukH. [loTeHnuanbHbie
Y HENOTEeHIMaNbHble cuiibl. [loTeHInanpHas sHeprus.
[ToTenuumanbHas 3HEprus yrnpyro n1eopMUPOBAHHOMN MPYKUHBI.
[ToTeHumanpHas SHEPrus Tejaa B OAHOPOJIHOM I'PABUTALIMOHHOM
nose. [loTeHnmanbHas SHEPrus Tejaa B IPABUTALMOHHOM I10JIE
OJHOPOJIHOTO I1apa (BHYTpH M BHE 1mapa). Bropas kocmudeckas
CKOPOCTh. TpeThs KocMHUUECKasi CKOPOCTh. CBs3b pabOTHI
HEMOTEHMAIbHBIX CUJI C I3MEHEHHEM MEXaHUUYECKOW SHEPTrUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPrUU.
VYupyrue u Heynpyrue CTOJKHOBEHHs. Y paBHeHUe bepHyinu i
UJCAIBHOM KUJIKOCTH KAK CJIE/ICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUH.

IIpakTuyeckue 3aHATHS:
Pewrenune TectoB. Pemenue 3aga4 (KapTOuKu-3a4aHUsA).
YcTHBIN onpoc

PA3JIEJI 2.
MOJIEKYJISIPHASI
OM3UKA

U TEPMOJIMHAMHUKA

Tema 1. OcHOBBI
MOJIEKYJISPHO-
KHHETHYeCKOH TeOpHH

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
(MKT), ux onsiTHOE 060cHOBanwue. Auddy3us. bpoynosckoe
JBUKEHHUE. XapaKTep ABMKCHUS U B3aUMOJCHCTBUS YaCTHL]
BelecTsa. Mozenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPIBIX TEI
U 00bsCHEHHE CBOWCTB BEILlECTBA HAa OCHOBE ATUX Mojesei. Macca
U pazMepbl MoJiekyan (aromoB). KonnuecTBo BelecTsa.
[TocTosnnas Asoranpo. TemnoBoe paBHoBecue. Temneparypa u
crniocoOsl e€ u3mepenus. llkana Temneparyp Lleascusa. Moaenb
uaeanbHoro raza B MKT: wyacTuibl raza JBMKYTCSI XaOTHUECKU
Y HE B3aUMOJEUCTBYIOT IPYT C APYTOM. ['a30BbI€ 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. AGconoTHas
Temneparypa (1mkana temneparyp Kensuna). 3akon Jlanbrona.
H3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe npecTaBieHNe H30IPOLIECCOB:
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u30TepMa, U30X0pa, n306apa. CBsI3b MEXIy NaBICHUEM U CpEIHEN
KWHETUYECKOM dHEprueil mocTynaTebHOIO TEIIOBOTO JIBUKEHUS
MOJIEKYJI HJeallbHOTO ra3a (ocHoBHOE ypaBHeHue MKT
UeaIbHOTO rasza). CBsa3b aOCOIIOTHOM TeMIEpaTyphbl
TEPMOJVHAMUYECKOM CHUCTEMBI CO CPEIHEN KUHETHYECKOW SHEPruen
HOCTYNATEIBHOIO TEIIOBOI'O IBWKEHUS €€ YaCTULL

IIpakTHyeckue 3aHATHA:
Pemienue TectoB. Penienue 3aja4y (KapTO4KU-3aJaHus).
YcTHBIN onpoc

Tema 2.
Tepmoannamuka.
TensioBble MAILIMHBI

Tepmonunamuueckas (T/l) cucrema. 3ananue BHEIIHUX YCIOBUM
st TJI cucremsl. BHeIHYE M BHYTPEHHME TApAMETPHI.
[TapameTpsl T/l cucTeMbl Kak cpeHUE 3HAYEHHUS BEJIMYHH,
OTIMCHIBAIOIIUX €€ COCTOSIHIE Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe nauano repmogunamuku. CaMOIPOU3BOJIbHAS
penakcauus T/ cucTeMsl K TEIJIOBOMY paBHOBECHIO. Mojenb
UJ/IealIbHOTO Ta3a B TEPMOIMHAMUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHue MenneneeBa—KianelpoHa 1 BeIpaKeHHUE IS
BHYTPEHHEW SHEPTUHU. Y CJIOBHS IPUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kas KOHIEHTpAIMs YacTHll, BRICOKHE TeMIepaTypbl. Boipaxenue
JU1sl BHYTPEHHEH SHEprUu 0JHOATOMHOTO UJI€aJIbHOTO rasa.
KBa3ucraTnueckue u HecTaTHUECKUE MPOLECCHl. DIeMEeHTapHast
paboTa B TepMoAMHaMuUKe. Beruncnenue paboTsl 1o rpaguxy
npotiecca Ha pV-nuarpamme. Teronepenaya Kak crocoo
W3MEHEHUs BHyTpeHHel sHepruu TJI cuctemsl 6e3 coBepIieHus
paboTel. KoHBeKIHs, TEIIONPO-BOIHOCTD, U3TyUEHHE.
KomnuectBo TemnoTel. TemmoéMKoCTh Tena. Y aenbHas U MOJIIpHAas
TEIUIOEMKOCTH BelllecTBA. YpaBHeHUE Maiiepa. Y aenbHas TeIioTa
Cropanus TOIUIMBA. Pacy€T KoJIMUeCcTBA TEMIOTHI IPH
teronepenade. [lorstue 06 agunadbarHom nporecce. [lepBoiit
3aKOH TEPMOJMHAaMUKHU. BHyTpeHHs1s sHeprus. KoanuecTBo
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHHs BHyTpeHHel sHepruu T/]
cucteMbl. BTopoli 3aKk0H TepMOAMHAMUKH ISl PABHOBECHBIX
IIPOLIECCOB: Yepe3 3aJaHHOE paBHOBECHOE cocTtosiHue T/I cuctemsl
IPOXOJIUT €IUHCTBEHHAs afuadbara. AOCOIIOTHAS TeMIIepaTypa.
BTopoii 3aKk0H TepMOAMHAMUKY ISl HEPAaBHOBECHBIX MPOLIECCOB:
HEBO3MOJKHO MepeAaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tela K 0oliee
Harpetomy 0e3 kommneHcaiuu (Kinaysuyc). HeoGpatumocTs
NPUPOIHBIX ITporeccoB. [IpuHLINIBI 1EICTBUS TEIIOBBIX MAIUH.
KII[. Makcumanbaoe 3nauenue KITJI. Iukn Kapno.
DKOJIOTMYECKHUE aCIEKThl UCIOJIb30BAaHUs TEIJIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

KonTponpHas padorta Nel

IIpakTH4eckHne 3aHATHSA:
Pentenue TectoB. Pemenue 3aza4y (KapTO4KU-3a/jaHusA).
YcTHbIM onpoc

Tema 3. Arperarubie
COCTOSIHHMA BellecTBa.
da3oBbIe NEePexoabl

Hap006p330BaHI/IC 1 KOHACHCAIIUA. I/ICHapCHI/Ie 1 KUIICHHUC.

Y aenpHas TemioTa napoo6pa3OBaHmI. HacepimeHnnsie

1 HCHACBIIICHHLBIC ITaphbI. KauecTBeHHAs 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUS HACBIIICHHOI'O I1apa OT TEMIICPATYPhI, UX
HE3aBHCUMOCTH OT 00bEMa HACBIIICHHOTO I1apa. 3aBHCHMOCTh
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TEMIIEPATYPbl KUIIEHUS OT JAABJICHUS B KUAKOCTU. BiaxHOCTh
BO31yXa. AOCOJIOTHASA U OTHOCUTENbHAs BIaXKHOCTh. TBEpHOE
teno. Kpucranmueckue u amop@HbIe Tena. AHU30TPOITUS CBOWCTB
KpucTaiuioB. [ InaBnenue u kpucraiumsanus. Y JelbHas TeIoTa
wiaienus. Cyormumarust. egopmaruu TBEpIOTO TEna.
Pacrsxenue u cxatue. Cnur. Moayns FOura. lpenen ynpyrux
nedopmanuii. TermoBoe pacmmpenne KUAKOCTEH U TBEPIBIX TEI,
00BEMHOE U JTMHEWHOE paciiupeHre. AHFApMOHHU3M TEIUIOBBIX
KoJ1e0aHUI YacTull BEelleCTBA KaK IPUYMHA TEIIOBOTO
pacmmpenus Tel (Ha kKauecTBeHHOM ypoBHE). [IpeoOpazoBanme
SHepruu B (a3oBBIX MEPEXoax. YpaBHEHHE TEIUIOBOTO OanaHca.
[ToBepxHocTHOE HaTspkeHue. KoadduiireHT noBepXHOCTHOTO
HaTspkeHud. Kanwsipaele siBnenus. JlaBnenne noj
VCKPUBJIEHHON TOBEPXHOCTHIO )KHUIKocTH. Popmyiia Jlanaca.

IIpakTHyeckue 3aHATHS:
Pentenue TectoB. PenieHue 3ajay (KapTO4KU-3aJaHUsA ).
YcTHBIN onpoc

PA3JEJ 3.
SJIEKTPOIUHAMHUKA

Tema 1. DaexkTpudeckoe
noJje

DIIeKTpU3alus Tell U €€ MposABJICHUS. DIEKTpUUeCKui 3apsia. JBa
BH/JIA MIEKTPUUECKHUX 3apsiioB. [I[poBOAHUKH, AUDIEKTPUKH

Y TIOJYIPOBOIHUKH. DJIEMEHTAPHBINA dJIEKTPUUECKUI 3apsl. 3aKOH
COXpaHEHHUS NEKTPUUYECKOTro 3apsia. BanmopeiictBue 3apsios.
Toueunsie 3apsanpl. 3akoH Kynona. Dnexkrpuueckoe nosie. Ero
JIEWCTBUE HA JIEKTpUYECKUe 3apsaabl. HanpsskEHHOCTH
anekTpuaeckoro nosst. [IpoOusli 3apsn. JInanm HanpsHKEHHOCTH
3NEKTPUUECKOTO MoJIsl. OTHOPOJHOE SIEKTPUIECKOE TTOJIE.
[ToTeHIManbHOCTB 3IEKTPOCTATUIECKOTO T0JIsA. PasHOCTH
MOTEHIMAIOB U HanpsbkeHne. [loTeHnumanbHas sHeprus 3apsia

B 2JIEKTPOCTATHYECKOM MoJe. [loTeHnma 3neKkTpocTaTHYecKoro
noJ1st. CBsI3b HAPSHKEHHOCTH TOJIS1 M PA3HOCTH MOTEHUUAJIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJIHOTO, TaK

U HEOJHOPOIHOTO). [IprHIIMIT Cynepno3uINK SIeKTPUIECKUX
nosiei. [lose Toueunoro 3apsiaa. [losie paBHOMEpHO 3apsKEHHON
cdepsl. [lone paBHOMEPHO 3apsKEHHOTO 10 00bEMY 11apa. [lone
PaBHOMEPHO 3apsHKEHHON OECKOHEYHOH TIOCKOCTH. KapTHHBI JIMHUI
HaNpsHKEHHOCTU ATUX MOJIEH U SKBUNIOTEHIIUATIBHBIX TIOBEPXHOCTEN.
[IpoBOAHUKH B 3JEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS
3aps10B. [IusIeKTpUKY B 3J€KTPOCTATUUECKOM II0JIE.
JusnexTpuueckas TpOHUIIAEMOCTb BellecTBa. KonaeHcarop.
DNEKTPOEMKOCTb KOHJIEHCATOPA. DNEKTPOEMKOCTh IIIOCKOTO
KoHzieHcaTopa. [lapanienbHoe coeqMHEHNE KOHAEHCATOPOB.
[TocnenoBarenbHOE COETMHEHUE KOHAEHCATOPOB. DHEPT Ul
3apsKEHHOTO KOHJIEHcaTopa. J[BukeHne 3apsskeHHOW YacTHUIbI B
OJHOPOJIHOM BJIEKTPUUECKOM TMOJIE.

IIpakTH4eckHne 3aHATHSA:
Pemienue TectoB. PemeHnue 3aza4y (KapTO4KU-3aJjaHusA).
YcTHbIM onpoc

Tema 2. [locTossHHBIH
JIEKTPUYECKUIN TOK

Cuna Ttoka. [locTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHMS
ITOCTOSIHHOTO JJIEKTPUYECKOTO TOKA. FICTOUHMKH TOKa.
Hampsokenne U u DJIC E. 3akon Oma anist yyacTka IemnH.
DJIEKTPUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh CONTPOTUBIICHUS
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OJHOPOJIHOTO MPOBOJIHUKA OT €r0 JUTMHBI U IOl MTOTIEPEUHOTO
CEUEHUs. Y IE€IbHOE CONPOTUBIIEHNE BEIIECTBA.
[TocnenoBarenpHOE, NapaJIIEIBHOE, CMEIIAHHOE COEAMHEHNE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX 3JIEKTPUYECKUX LIEIIEH.
[TpaBuna Kupxroda. PaboTa anekTpudaeckoro Toka. 3aKoH
Jxoyns—IJlenna. MOIHOCTB 3JIEKTPUYECKOTO TOKA. TemioBas
MOIIIHOCTb, BhIJIENsieMast Ha pe3uctope. D/IC u BHyTpeHHEe
CONPOTHUBIICHUE UCTOYHHUKA TOKA. 3aKkoH OMma J1J1s1 TOJTHOM
(3aMKHYTOM) AJEKTpUUECKOM 1enu. MOITHOCTh HCTOYHUKA TOKA.
Kopotkoe 3ambikanne. KoHaeHcarop B 11eny NOCTOSHHOTO TOKA.

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. PenieHue 3aza4y (KapTO4KU-3aJjaHUsA ).
YcTHBIN onpoc

Tema 3. Toxku
B pa3JII/I‘IHI)IX cpezlax

DneKTpuyecKkas IpOBOJUMOCTb PA3IMYHBIX BEILIECTB.
DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT TeMIiepatrypbl. CBEpXIIPOBOIUMOCTb.
DIIeKTpUYECKUM TOK B BakyyMme. CBOKCTBA 2JIEKTPOHHBIX ITyYKOB.
[onynpoBoanuku. CoOCTBEHHAs! U TPUMECHAs POBOIUMOCTD
MOJIyIpoBOAHMKOB. CBOMCTBA p—N-nIepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI. DIAEKTPUUECKUN TOK

B IEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOLUAIS. DIEKTPOJIN3.
3akonbl Dapajnes A dAEKTPoIn3a. DICKTPUIECKUM TOK B razax.
CamMOoCTOSTENbHBIM U HECAMOCTOATENIbHBIN pa3psa. Paznuunbie
TUTBI CAMOCTOSITENBHOTO pazpsaa. Mosnus. [1nazma.

IIpakTnyeckue 3aHATHS:
Peuienue TectoB. Pemnenue 3aja4y (KapTOYKU-3aJaHUs ).
YcTHBIM onpoc

Tema 4. MaruurHoe moJie

B3anmMoieficTBr€e MOCTOSTHHBIX MAarHUTOB M TIPOBOJHUKOB C TOKOM.
MaruautHoe nosie. Bektop maruuTHOM uHayKuu. [IpuHun
CYIEPIIO3UITUY MAarHUTHBIX ToJIel. JIMHINY MarHUTHOW WHTyKITHH.
MarsuTHO€e 10JIe TPOBOIHUKA C TOKOM (ITPSIMOTO TIPOBOJTHHKA,
KaTYIIKW U Kpyrooro BuTka). OneiT Opcrena. Cuna Amrmepa, eé
HarpaBjeHue u Mmoayinb. Cuna JlopeHia, e€ HanpaBieHue

U MOJyJb. J{BM>KEHUE 3apsKEHHOM YacTHUIIbl B OJTHOPOJHOM
MarHuTHoM noJie. Pabora cuiel JlopeHiia. MarautHoe moJje B
BemiecTBe. deppoMarHeTHKH, rmapa- U JuaMarHeTHKH.

IIpakTH4yecKkue 3aHATHSL:
Pewrenue TectoB. Pemenue 3aga4y (KapTOuKU-3aiaHUA).
YcTHbIM onpoc

Tema S.
DJIEKTPOMarHUTHAsA
UHIYKIHUSA

SIBnenue anekTpomMarHuTHOM MHAYKIMHU. [ToTok BekTopa
MarHuTHOM MHAYKIuH. DJ]C nHAyKIMU. 3aKOH 3JI€KTPOMAarHUTHON
unaykuun @apanes. Buxpesoe anexrpuueckoe none. Toku Dyko.
O/1C nHayKIMU B IPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJHOM
MarHuTHoM noste. [Ipasuno Jlenna. UnayktuBHocTs. KaTymika
MHAYKTUBHOCTH B LIETIHM ITOCTOSIHHOTO TOKA. SBeHue
camounnaykuuu. O/]C camonHayKMyu. DHEPrus MarHUTHOTO MOJIS
KaTyLIKHA ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
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KonTponbsHas padota Ne2

IIpakTHyeckue 3aHATHA:
Pemienue TectoB. Penienue 3aja4y (KapTO4KU-3aJaHus).
YcTHBIN onpoc

PA3JIEJI 4.
KOJIEBAHUS
U BOJIHBI

Tema 1. Mexanuueckue
KoJ1e0anus

Konebarenbnas cucrema. CBoOoaHbIE KoJIeOanus. ["apMoHMUeckue
Konebanus. Kunemarnueckoe v TMHAMUYECKOE OTIMCaHUE.
DHEpPreTUYecKoe ONMUCAHNE (3aKOH COXPAHEHHUST MEXaHHMUECKOI
sHeprur). BeIBOI TMHAMUYECKOTO OTIMCAHUSI TAPMOHUYECKUX
KOJIOaHUI U3 UX PHEPTETUUECKOTO U KHHEMATHYECKOTO
onucanua. AMmnTyna u ¢aza konedanuil. CBsA3b aMIUTUTYAbI
KoJIeOaHU MCXOTHOM BEJTUYHMHBI C aMIUTUTYIaMU KoJieOaHui e
ckopoctH B yckopenus. [lepuon n gacrora konebanwmii. [lepuos
MaJIbIX CBOOOIHBIX KOJIEOAHUI MaTeMaTUIECKOTO MAasITHUKA.
[Tepuoa cBOOOAHBIX KOJIEOaHMI MPY>KUHHOTO MasiTHUKA. [loHsiThe
0 3aTyXalmux Kojaebanusx. BeiHyX/IeHHBIC KOJICOaHMSI.
Pe3onanc. Pe3onancHas kpuBas. Bnusaaue 3aryxanust Ha BUJT
PE30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.

IIpakTnyeckue 3aHATHS:
Peutenue TectoB. PemeHue 3aja4y (KapTOYKU-3aJaHUs ).
YcTHBIM onpoc

Tema 2.
DJIeKTPOMarHUTHbIE
KoJIe0aHus

Koneb6arenbuplii KOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIC
K0JIe0aHUs B U/I€AJIbHOM Kosie0aTeabHOM KOHType. Dopmyina
Tomcona. CBsA3b aMILIUTYABI 3apsiia KOHAEHCATOPA ¢ aMILIUTYAON
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.. 3aKOH COXPaHEHMsI
SHEPI'UHU B UACATBHOM KoJle0aTeIbHOM KOHTYpe. 3aTyXaromue
JIEKTPOMAarHUTHbIE KoJieOaHus. BbIHyXIeHHbIE
3JIEKTPOMAarHuTHele kojebanus. [lepeMeHHbIi TOK. MOIIHOCTh
IIEPEMEHHOTO TOKA. AMIUIMTYIHOE U IECHCTBYIOIEE 3HAUECHUE
CHJIBI TOKA U HANPsDKEHUS NP pa3IuyHON (popMe 3aBUCUMOCTH
IIEPEMEHHOTO TOKA OT BpeMeHU. CHHYCOMIAIbHBIN IIEPEMEHHBIN
TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlIKa MHYKTUBHOCTH B LIEIIN
CHHYCOMJIAJIbHOTO IIEPEMEHHOTO ToKa. Pe3oHaHc TokoB. Pe3onanc
HanpsbkeHui. MneansHbiil Tpancdopmatop. [IponsBoactso,
nepeaaya u NoTpedIeHUe IEKTPUUECKON SHEpIHu.
OKOJIOTMYECKHE PUCKH ITPU IPOU3BOJICTBE IJIEKTPOIHEPTHH.
KynbTypa ncnonb30BaHust 31€KTPOIHEPTUN B TIOBCEAHEBHOM
KHU3HU.

IIpakTHYecKue 3aHATHSA:
Pewrenue TectoB. Pemenue 3aga4y (KapTOuKU-3a/laHUSA).
YcTHbIM onipoc
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Tema 3. Mexannueckue
U 3JIEKTPOMarHMTHbIE
BOJIHBI

MexaHnyecKkue BOJIHBI, YCIOBUS UX PACIPOCTPaHEHUS.
[Tonepeunsie u po1obHBIE BOIHBL. [lepuon, ckopocTs
pacnpocTpaHeHus U AjauHa BoJHbI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpa)keHHe, IperoMIIeHne, HHTephepeHIys U Judpaxius. 3ByK.
CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.
[llymoBOE€ 3arpsi3HEHHE OKPYKAIOIICH CpeJibl. DIEKTPOMArHUTHBIE
BOJIHBI. Y CJIOBMSI U3JIy4€HUS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHEHTAIUs BEKTOPOB , , B 3JIEKTPOMArHUTHOM BojiHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHHE,
noJsipusanusi, uarephepenus u qudpakmus. kana
3JIEKTPOMArHUTHBIX BOJIH. [IprMeHeHune 31eKTpOMarHuTHbIX BOJIH
B T€XHUKE U ObITy. [IpUHIIUIBI PaIMOCB3U U TENEBUICHHUSL.
Paguonokanus. DneKTpoMarHuTHOE 3arpsi3HEHUE OKpYXKarollen
Cpepl.

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. Penienue 3ajay (KapTO4KU-3aJaHus ).
YcTHBIN onipoc

Tema 4. OnTuka

[IpssMonMHENHOE pacTIpOCTPAHEHHUE CBETA B OJTHOPOIHOM Cpefe.
JIyu cBera. ToueuHbIi HICTOYHUK cBeTa. OTpa)k€eHUe CBETA.
3akoHbI OTpakeHus cBeta. [loctpoeHne n300pakeHuii B IIIOCKOM
3epkatie. Ceprueckue 3epkaia.lIpenomenre cBera. 3aKOHbBI
MIPEIOMJICHHS CBETa. AOCOJIIOTHBIN MTOKa3aTeNb MPEIOMIICHHS.
OTHOCUTENBHBIN NOKa3aTenb npeaomineHus. [locrosucTBo
YaCTOTHI CBETA U COOTHOUIEHUE JJIMH BOJIH IIPU MIEPEXOE
MOHOXPOMaTHYECKOr0 CBETA Yepe3 rpaHully pasjzesna AByX
ONTUYECKUX cpell. X0 aydel B npusMme. Jlucnepcus cBera.
CrnoxHbIii coctaB 6enoro ceeta. L{get. [lonmHoe BHyTpeHHEE
otpaxenue. [IpenenbHpIi yro HOJHOTO BHYTPEHHETO OTPAKEHUS.
Cobuparomue 1 paccenBaromiye TuH3bl. ToHkas muH3a. POKycHOE
paccTOsSIHUE U ONTHYECKAsl CUjla TOHKOM JIMH3bl. 3aBUCUMOCTh
(oKyCHOTO paccTOsTHUS TOHKOM cpepruueckoi IMH3BI OT €€
F€OMETPHUH U OTHOCUTEJIBHOTO MTOKA3ATENs IPETOMIICHHUS.
®dopmysia TOHKOH JIMH3BL. YBEIMYEHHUE, JaBAEMOe JIUH30M. 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 npubdopsl. Pazpemaromias cnocodHocTh. a3 kak
onTHyeckas cucreMa. [Ipeaenbl npuMEHUMOCTH r€OMETPUUECKOU
ontuku. BonHoBas ontuka. uTepdepenuus cBera. KorepeHtHsie
UCTOYHUKU. Y CIOBUS HAOIIOACHUS MAKCUMYMOB 1 MUHUMYMOB

B HTEp(EPEHIIMOHHOM KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl KJIaccuuecKux HHTEPPEePEeHIINOHHBIX
cxeM. /ludpakuus ceera. [{udpakunonHas pemerka. YciaoBue
HAOIOICHHS TTIABHBIX MAaKCUMYMOB TIPH MaJICHUU
MOHOXPOMAaTHUYECKOI'O CBETA Ha TU(PPAKLIUOHHYIO PELIETKY.
[Honspuzauus ceera.
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IIpakTHyeckue 3aHATHA:
Pemenue TectoB. PemeHnue 3aza4y (KapTO4KU-3aJaHus).
YcTHBIN onpoc

PA3JIEJI 5. OCHOBBI

['panuLIBbI MPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarsl
CIELAJIbHON TEOPUHU OTHOCUTENBHOCTH. [IpocTpaHncTBEHHO-

CHHEIIMAJIBHOM BpeMeHHOU uHTepBai. [IpeodpasoBanus Jlopenna. YcioBue
TEOPUUA NpUIUHHOCTH. OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE
OTHOCHUTEJIBHOCTM | BpeMeHU U COKpAIlleHUE JJIMHBL. DHEPrus U UMILYJIbC

PENATUBUCTCKOM YacTHIbl. CBA3h MACCHl C SHEPTHEH U HMITYJIHCOM

PENATUBUCTCKON YaCTHIIBI. DHEPTHUS TTOKOSL.

IIpakTHyeckue 3aHATHS:

Pentenue TectoB. Penienue 3ajay (KapTO4KU-3aJjaHus ).

YcTHBIN onpoc

PaBHOBeCHOE TerIOBOE M3MyYeHHE (M3TydeHHE aOCOMOTHO YEPHOTO
PA3JIEJI 6. Tena).3akoH cMmelieHus Buna. 'unoresa [Inanka 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 rpanuma» horodrddekra.laBnenue
cBeTa (B YaCTHOCTH, JTaBJICHHWE CBETA HAa a0COJIIOTHO
TOTJIOMIAIONTYI0 B a0COTIOTHO OTPAXKAIOIIYIO TTIOBEPXHOCTB ).
Omertel [1. H. JIeOeneBa.BoHOBEIE cBOicTBA yacTull. BoiHEBI e
bpoiins. JInuna BostHb e bpoiinsa u pazmepsl o0mactu
JOKAJIM3aLMK ABWKYILENCS yacTulibl. KopmycKysipHO-BOJTHOBO#
nyanu3M. Judpakuus 31eKTpoHOB Ha KpucTaiax.Crnenuduka
n3MepeHuii B MUkpomupe. CoOTHOIIEHUS HEOTPEACTIEHHOCTEN
I'eit3enOepra.

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. PenieHue 3a7jay (KapTOYKU-3aJaHUs ).
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 U3JlydeHHe cBeTa. Jlazep.

IIpakTH4yecKkue 3aHATHSL:
Pewrenune TectoB. Pemenue 3aga4 (KapTOuKU-3a4aHUsA).
YcTHBIM onpoc

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

Hyknonnas monens siapa I'eitsenOepra—IUlBanenko. 3apsja sapa.
MaccoBoe uncio sapa. Mzotonsl. PagnoaktuBHoCTh. Amba-
pacraja. DJIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHHe. 3aKOH paJuoaKTUBHOTO pacnaja. PaguoakTuBHbIe
M30TONbI B pupoje. CBOMCTBA HOHU3UPYIOIIETO U3ITy4YEHUS.
BiistHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. JJo3umerpus. DHEprust CBS3M HYKJIOHOB B S/Ipe.
Snepusie cunbl. Jlepekt maccol sapa. SnepHbie peakiuu. Jlenenue
U cUHTE3 siiep. Anepuele peakropsl. [IpobaeMsl ynpasisieMoro
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TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI PA3BUTHS
SIIEPHON SHEPreTUKU. MEeTO bl PErUCTPALIUU U UCCIIEA0BAHUS
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 (pU3NUECKOi KapTHHBI MUPA.

YcTHBIN onipoc

IIpakTHyeckue 3aHATHA:
Pentenue TectoB. Penenue 3ajay (KapTO4KU-3aJaHus).

PA3JIEJ 7.
SJIEMEHTBI
ACTPOHOMMWH 1
ACTPO®U3NKH

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.
JnarpaMma «CrneKTpagbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI
TJIaBHOM MOCJIEIOBATEIbHOCTH. 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
newxkenue Conana B ['amaktuke. THUIBI TAIAKTHK.
Pagnoranaktuku u kBazapsl. YEpHbIE ABIPHI B siApaxX rajlakTHK.
Bcenennas. Pacmupenne Beenennoii. 3akon Xa66ma. Pazberanue
ranaktuk. Teopus bonbuioro B3psiBa. PenukroBoe uznyueHue.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie nmpoGieMbl aCTPOHOMUH.
KontposbHaas padoTa No3

YcTHBIM onpoc

IIpakTuyeckue 3aHATHS:
Peutenue TectoB. PenieHue 3ajjay (KapTOYKU-3aJaHUs ).

6. TEMATHYECKOE INTAHUPOBAHMUME 11O YYEBHOMY

HPEIMETY
Ne HanmeHnoBanue pasjesios u Tem Bcero Jekuus IIpakTHyeckue
n/n 3aHATHSA
1 Beenenue. Hay4Hbliii MeTOA NO3HAHUSA 1 1
NPHPOALI
2 Mexannka 19 14 5
3 MounexkyasipHasi pu3nka u 20 15 5

TePpMOANHAMHUKA
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4 DJIEKTPOANHAMHUKA 33 28 5
5 KoJiedbanusi u BOJIHBI 18 10 8
6 OcHOBBI clIEUAJIBHON TEOPpHHU 4 2 2
OTHOCUTEJbHOCTH
7 KBantoBas ¢usnka. 12 6 6
8 DJIeMEeHTbI ACTPOHOMMH U 6 4 2
acTpou3uKH
Bcezo 113 80 33

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

OVIL06®u3ukaB npenenax ocsoeHuss OITIOIT CIIO na 6a3e OCHOBHOro 00ILIETO

o0pa3zoBaHus ¢ MoJgydeHreM cpeaHero oomero oopazosanus (IITIKPC):

Buja yueOHo# padoThl

O0neM B yacax

O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI 116
Oos13aTesibHAsE ayAUTOPHAS yyeOHasi HArpy3ka (Bcero) 116
B TOM YHCJIe:
JIEKIIAHN 80
MPAKTUYECKHUE 3aHATHS 33
Y4eOHBIM IJIaHOM HE
n1a0b0paToOpHbBIC 3aHATHUS
PEIyCMOTPEHO
KonTtponbHbIe paboThI 3

CamMocTosTenbHas pa60Ta 06yqa}01ueroc51

Y4eOHBIM IIaHOM
HE MPEITYCMOTPEHO

KOHCYJIbTallUH

Y4eOHBIM IIaHOM

HC IIPEAYCMOTPCHO

NMPOMEXKYTOYHAS aTTecTauusa B popMe AudpdepeHIIHPOBAHHOIO 3a4eTa

7. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O

INPEIMETA

7.1. Onucanne MaTepuajJbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIsl

OCyIIeCTBJIEHHSI 00Pa30BaTeJIHLHOIO MPoIecca
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Ne HanmeHoBaHHe cieHAJILHBIX MOMeleHul | OCHAIEHHOCTD cIenuaJIbHbIX

11/_11 H IOMeEIIeHHIi 1JIs1 CaMOCTOATEILHOH NoMelmeHuid M TOMeEIlNeHHuH s
padoTbI CaMOCTOSITE/IbHOI PadoThI

1. Kabuner  Qusuku e Kommexr yueOHo# Mebenu

ayIUTOPUS AJI TPYIIIOBBIX U
VMHJIMBUyQJIBHBIX KOHCYJIbTAllUHA, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALIAH.

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

Aynutopus Ne54

IlepeHOCHOM MYJIBTUMEAUNHBIN
KOMILJIEKT

Joctyn x nHPOPMALIMOHHO —
TEJIEKOMMYHUKAIMOHHON CETH
«HTepHeT»

MOJIOYKA CTEKJITHHAS
najoyka u3 500HUTa
MepPEeKITIOYaTeNb

tepmoMeTp xumuueckuit 100rp
TepMoMeTp xumuueckuit 150rp
MaIlTiHa BOJTHOBAs

peocrar

CTPEJIKH MarHUTHBIC
CBHUHIIOBBINA UITUHIP
aMIepMeTp J1abopaToOpHbBIN
BOJIBTMETP J1aOOpaTOPHBIN
MarHuT AyrooOpa3HbIi

MarHuT IOJIOCOBOU

Hab6op nun3

[Tpu3ma npsiMoro AecTBUS
Breinpsimutenb yHUBEpCaIbHBIN
[Tpusma nmaGoparopras
MeTpoHOM JEMOHCTPALIMOHHBIN
KamepTon

Kapta 3Be3nHoro neba

Monenb OpoyHOBCKOTO
nBukeHus [ nadyc myHbl
Mogenb miaHeTapHO CUCTEMBI
TpanchopmaTop

DKpaH MaTOBOI'O CTEKJIa
DKpaH €O HIEIbI0

JIun3a cobuparomas

Jlun3a paccenBaromas
Junamomerp
JEMOHCTPAIIMOHHBIN TabmuIs!
1o Gu3uKe — KOMILJIEKT
ONUANACKOT

Tabnuna MeHnneneeBa

Becnl

Ocuunorpad

W cTOYHUK 37€KTPUYECKOTO
nutanust bapomerp
ONEKTPOLIUT
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pacrpeIuInTeIbHbII

7-Zip GNU OrtkpsiToe
JIMIICH3UOHHOC COTJIallICHUEC
GNU GeneralPublicLicense
beccpouno

Adobe Acrobat Reader DC.
OTKpBITOE JTULIEH3UOHHOE
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. becmiatnoe
IPOrpaMMHOE obecrnievyeHue.
beccpouno

bubnnoreka, YMTaIbHBIN 34T

KommtekT yueOHoi Mebenu

[lepeHOCHOM MyIbTUMEIUHHBIN
KOMILJIEKT

Hoctyn k nHGOPMAITMOHHO —
TEJIEKOMMYHUKAIIMOHHON CETH
«uTepuer»

3 aBTOMATU3UPOBAHHBIX
pabouux MmecTa,

CTOJ - 4 T.,

CTyJ — 8 WT.,

[Tonkmtouenue k cetn MHTEpHET
1 obecriedeHre J0CTyna B
3IICKTPOHHBIN TTOPTAJT
YHUBEPCUTETA U K JIEKTPOHHBIM
OMONIMOTEYHBIM CHCTEMAM

7-Zip GNU OtkpsiTOoe
JHIeH3noHHoe cornanmenue GNU
GeneralPublicLicense
beccpouno

Adobe Acrobat Reader DC.
OTKpHTOG JIMIICH3MOHHOC
cornamenue GNU
GeneralPublicLicense.

Apache Open Office. Apache
license 2.0 beccpouHo.

VLC media player GNU Lesser
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General Public License, version
2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
JInueH3usaaencTByeTio
16.03.2024

Yandex Opaysep. becruiatHoe
IIPOrpaMMHO€E 0OecTIeUeHHE.
beccpouyno

7.2. Pexomenayemas jgureparypa (u3 ¢eaepajibHOrO nmepevyHs)

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

B.A. M3pnarensctBO [IpocBenienue 2022

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

B.A. M3narensctBO [IpocBenienue 2022

0) OonoanumenvHaa yueonan 1umepamypa

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

2. ®uzuka. 11 kimacc. YrnyoneHusiii ypoBenb. Ontuka. KBanToBas ¢usuka.
Vuebnuk - MsakumieB I'.5., Cunskos A.3.

8) nepeueHb yueOH0-MemoouuecKozo obecneyeHun:

1. VY4eOHO-MeTOInYeCKU KOMILIEKC 1o y4eOHOMY
npeametyOVYI1.06Duszuka

2) unmepHem-pecypcol:

1. www.school-collection.edu.ru  (Emunas  xoyiekunmss — IUGPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

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

3. www.n-t.ru/nl/fz (HoGeneBckue naypeaTs 1o Gu3uke).

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

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

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

MareMaTu4eckuil xxypHai «KBaHT).
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http://www.school-collection.edu.ru/
https://fiz1september.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.npmsu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/

7. WwWW.Vos.ru/natural-sciences/html

st Mmosoniexku «IlyTh B HayKy»).

0) 2J1eKmpPOHHO-0UOIUOMEUHbIE CUCHEMDbL:

1. OO6pazoBarenbHO-U3AATETBCKUI

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

LEHTP

(ecTeCTBEHHOHAYUYHBIM KypHaJ

«AxkanemMusy

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

8. OCOBEHHOCTH OPTTAHU3ALIUU OBYYEHUSA 1JIsA
NHBAJINA0B U JINL] C O'PAHUNYEHHBIMHA

BO3MOKXHOCTAMMHU 3I0POBbSA

I[J'IH O6yanOIIII/IXCSI N3 YHCjla HWHBAJIWMAOB MW JIMI € OI'PAHUYCHHBIMU

BO3MOXHOCTAMH 3J0POBbA Ha OCHOBAHWU IIMCBMCHHOI'O 3adABJICHUSA y‘lef;HBIfI

npeameTOVYI1.06Pu3ukapeanu3yercs ¢ yuéToM 0COOEHHOCTEN NCUXOPUZNIECKOTO

pasBuUTHUA, HWHAWNBUAYAJIbHBIX BO3MOKHOCTEM M COCTOSIHUS 3A0pPOBbA (,Z[&JICC -

WHIMBUIYaJIbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUA

YYEBHOI'O ITPEJIMETA
Pe3ynbratel oOydeHust Kon [IpoBepsiembie DopMBbI U METObI KOHTPOJIS U
(JIMYHOCTHBIE, TPEIMETHBIE, | PE3y/IbTaT YMEHHUS U OIICHKHU
MeTanpeaMeTHbIE) OB 3HAHUS pEe3yJabTaTOB O0YUYEHHUS
Texymmuit IIpomexxyToun
KOHTPOJIb asi aTTecTalus

JIUYHOCMHbLE
JIP1 oco3HaHnue JIP1 31, 32, 33, Pewenue IK3AMeEH
oOyuaroumMucs 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 (kapmouku-

3a0aHus1)

Yemmuwiii onpoc
JIP3 Hanuuune motuBanuu kK | JIP3 31, 32, 33, Pewenue IK3amen
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00y4YEeHHUIO U JINYHOCTHOMY 34,35 mecmoeg

Pa3BUTHIO; e, V7, V13 Pewenue 3a0au
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

JIP5 roToBHOCTE H JIPS 31, 32, 33, Pewenue OKzamen

CIOCOOHOCTh 34,35 mecmoa

oOyJaromuxcs Vi1, V2, V3, V4 | Pewenue 3a0au

PYKOBOJCTBOBATHCS (kapmouku-

chopMHUPOBAHHO T 3a0aHus)

BHYTPEHHEHN NO3ULIAEH Yemuwiii onpoc

JIMYHOCTH, CHCTEMOI

IIEHHOCTHBIX OPUEHTAITHH,

MMO3UTUBHBIX BHYTPCHHHUX

YO ICHUH,

COOTBETCTBYIOIINX

TPaJUIIUOHHBIM [IEHHOCTSIM

POCCHUICKOTO 00IeCTBA,

JIP6 pacupenue JIP6. 31, 32, 33, Pewenue Drzamen

SKU3HEHHOT'O OIBITA U JIP6.5 34,35 mecmoes

OIIBITA AESITEIILHOCTH B Vi1, V2 V3 V4 | Pewenue 3adau

MpOILECCEe peann3alnun V7,¥9 Vi, (kapmouku-

OCHOBHBIX HaIpaBJICHUIN vi2 Vi3 3a0aHus)

BOCIUTATEIbHOMN Yemuwu onpoc

JeATeIIbHOCTH,

JIP6.5 rOTOBHOCTB BECTH

COBMECTHYIO JCSATEIHHOCTh

B MHTEpECcax rpakIaHCKOTO

o01ecTBa, yuacTBOBaTh B

caMOYIpaBJICHUH B

0011e00pa30BaTEIHHOM

OpraHU3aIuH U IeTCKO-

FOHOIIIECKUX OPTraHU3aIusX;

JIP6 pacupenue JIP6, 31, 32, 33, Pewenue Dxzamen

SKA3HEHHOT'O OIBITA U JIP 6.8 34,35 mecmoe

OIbITa AESITSILHOCTH B V1, V2 V3 V4 | Pewenue 3aoau

MPOIIECCE peATN3AIUN y7, V9 Vi, (kapmouku-

OCHOBHBIX HaIlpaBJICHUI Vi2, Vi3 3a0anus)

BOCIIUTATEIbHOMN
NEeSATENbHOCTH,

JIP6.8 chopMUpOBaHHOCTH
POCCUNCKOM I'PayKIaHCKOU
UJIEHTUYHOCTH,
MMaTPUOTU3MA, YBAKECHUS K
CBOEMY HApo.y, 4yBCTBa
OTBETCTBEHHOCTH IIEpe]
Ponunoi, ropnoctu 3a cBoi
Kpai, cBoro Ponuny, cBoi
S3bIK U KYJIBTYpPY, IPOIILIOE
U HacToslIee
MHOT'OHALIMOHAIILHOTO
HapoJa Poccun;

Yemmuwiii onpoc
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JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OK3amen
JKH3HCHHOT'O OIIBITA U JIP6.13 34,35 mecmos

OITBITA ICATCIBHOCTH B VI1,V2, V3, V4 | Peuwenue 3aoau
MpoIIeCcCe peaTn3alnu Y7, V9, Vili, (kapmouku-
OCHOBHBIX HallpaBJIEHUI Vi2, Vi3 3a0anus)
BOCIIUTATEIbHOM Yemuwu onpoc
JEeSITCILHOCTH,

JIP6.13 criocoOHOCTH

OIICHUBATH CUTYAIUIO U

MIPUHUMATh OCO3HAHHBIE

pelICHHS, OPUSHTUPYSICH HA

MOpPaJIbHO-HPaBCTBEHHBIC

HOPMBI B [IEHHOCTH;

JIP6 pacumpenue JIP6 31, 32, 33, Pewenue OKx3amen
’KH3HECHHOT'O OIIBITA U JIP6.16 34,35 mecmos

OIIBITA AESITEIILHOCTH B V1, V2 V3 V4 | Pewenue 3adau
MpOoILECCe peann3alnun V7,¥9 Vi, (kapmouku-
OCHOBHBIX HaIpaBJICHUIN vi2 Vi3 3a0aHus)
BOCIUTATEIbHOMN Yemuwu onpoc
JIEeSITEILHOCTH,

JIP6.16 >cTreTnueckoe

OTHOIIIEHUE K MHDY,

BKJTFOYAs ICTETHKY 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 OESITEIILHOCTU B V1, V2, V3 V4 | Pewenue 3adau
MpoILEeCcce peann3aluu V7. V9 Vi, (kapmouku-
OCHOBHBIX HaIlpaBJICHUI Vi2, Vi3 3a0anus)
BOCIIUTATEIbHOU Yemmuwiii onpoc
IEeITEILHOCTH,

JIP6.22 akTHBHOE

HETIPUATHE BPETHBIX

MIPUBBIYECK U UHBIX (HOPM

MIPUYMHEHUs Bpeaa

¢buznyeckomy u

MICUXUYECKOMY 370POBBIO;

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

OIIBITA JIESITEILHOCTH B V1, V2, V3, V4 | Pewenue 3aoau
Mpoliecce pearn3aluu Y7, V9, Vili, (kapmouku-
OCHOBHBIX HalpaBJICHUI Vi2, Vi3 3a0anus)

BOCHHUTATEIBHOMU
ACATCIBHOCTH,

Yemmuwiii onpoc
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JIP6.24 rOTOBHOCTH K
aKTUBHOM JEATEIILHOCTH
TEXHOJIOTHYSCKOM 1
COITMAIBHOM
HAINPABJIEHHOCTH,
CIIOCOOHOCTH
WHULIMUPOBATD,
IJITAHUPOBATh U
CaMOCTOSTEIIBEHO
BBITIOJTHATH TAKYIO
JIeSATEIBbHOCTD,

JIP6 pacmmpenue
YKU3HEHHOTO OTIBITa U
OTIBITA JIEATEILHOCTH B
IpolLecce peann3anuu
OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIbHOMN
NeSITENbHOCTH,

JIP6.27
c(hopMUPOBAHHOCTH
9KOJIOTHYECKOU KYJIBTYPHI,
MMOHUMAaHHE BJIMSTHHS
COLIMANIbHO-3KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE
MPUPOIHON U COIUATILHOM
Cpelbl, OCO3HAHHE
rJ100abHOTO XapakTepa
9KOJIOTUYECKHUX TTPOoOIIeM;

JIP6
JIP6.27

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7,¥9, VI,
Vi2, VI3

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

Dxzamen

JIP6 pacupenue
YKHU3HEHHOTO OIBITA
OIIbITa ACATEILHOCTH B
MPOIIeCcCe peaTn3aluu
OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIIbHOM
JIEATEIIbHOCTH,

JIP6.34 oco3nanue
LIEHHOCTU HAyYHOU
JEATEeIIbHOCTH, TOTOBHOCTh
OCYIIECTBJISATH MPOEKTHYIO
U UCCIIEA0BATENbCKYIO
JIeSITEIbHOCTD
WHJMBHUIyAJIbHO U B

rpymIe.

JIP6
JIP6.34

31, 32, 33,
34,35

Vi,V2, V3 V4
V7, ¥9 Vili,
Vi2, Vi3

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

Dxzamen

mem anpeomemuble

MP1 ocBoeHHEIE
oOyJaronumMucs
MEXIPEIMETHBIC TTOHSITHS
Y YHUBEpCAIbHbIE YUeOHbIC

MP 1

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

Pewenue
mecmos
Pewenue 3aoau
(kapmouxu-

Dxzamen
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NeUcTBUS (pETyJIATUBHBIE,
I103HABAaTENbHbIE,
KOMMYHHMKATUBHBIE);
YVILA4, YYIIA7, YVILIS,
YVIIA12, YVIIA17,
YVIIA24, VKOS, YKI6,
YP4, YPI(10, VP14,
YPII18

3a0aHus1)
Yemmuwiii onpoc

MP2 ciocoOHOCTh BX
WCTIOJIb30BAHUS B
[03HABATEIbHON U
COLIMAIBHON MTPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOU
NI TEeTbHOCTH,
OpraHu3anuy yueGHoro
COTPYIHUYECTBA C
MearoTMIeCKUMHU
pabOTHUKAMH U
CBEPCTHHKAMH, K yIaCTHIO
B MIOCTPOCHHUHU
VHIUBUTyIbHON
00pazoBaTebHON
TPaeKTOpUU;

YVIIAL, YYIIO4, YVIIIS,
YVILAS, YVYIIA12,
YVIIA17, YVITI20,
YVIIA21, YVII[124,
YKI6, YKA10, YP/I2,
YP/I18, YP/I19

MP2

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7,¥9, VI,
Vi2, VI3

Yemuwu onpoc

Dxzamen

MP3 oBnanenye HaBbIKaMU
y4eOHO-
HCCIIEI0BAaTEIbCKOM,
MMPOCKTHOM M COLMAIILHOM
JIEITEIbHOCTH,

VVIII4, YVIIA7,
VVIIA12, YVIIA17,
VVIIA20, YVIII21,
VK3, YK/10, YPI9

MP 3

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

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

Dxzamen

npeoMemHolx:

ITP1 chopmMupoBaHHOCTD
IIPEICTABICHUN O POJIH U
MecTe (PU3UKH U
aCTPOHOMHH B
COBPEMEHHOMN HAYYHOH
KapTHUHE MHpA, O
cucTeMoo0Opasyoliet poiu
(¢U3UKK B pa3BUTUU
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX

1IP 1

31, 32, 33,
34,35

V5, V8, V9,
Vio

Yemmuwuii onpoc
Pewenue
mecmoeg

Drzamen
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TEXHOJIOTHH, O BKJIQJIC
POCCHUIMCKHX U 3apYOEkKHBIX
YUYCHBIX-(DU3UKOB B
pa3BUTHE HAYKH;
MOHUMaHUE (PU3UIECKOI
CYIITHOCTH HAOJII01aeMBbIX
SIBJICHUN MUKpPOMUDA,
MaKpoMHpa U MEramMupa;
ITOHUMaHUE POJIU
aCTPOHOMHUH B
MPAaKTUYECKOM
NeSITEIbHOCTH YEJIOBEKA U
JAJIbHEMIIIEM HAay4HO-
TEXHUYECKOM Pa3BUTHH,
posu pU3UKU B
(dbopMHUpOBaHUU KPYyro3opa
1 (QYHKIIMOHATIBLHOU
IrPaMOTHOCTH YeJIOBeKa JUIst
pelIeHUs MPaKTHYECKUX
3azay;
YVIIA(EHIN1,YVII(EH
D2, YYIIA(EHID)7,YPA(E
HID)1

P2 ¢popMupoBaHHOCTH
YMEHHUH pacro3HaBaTh
(bu3UYecKue SBICHUS
(Tiportecchl) U OOBIICHATH
UX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE ABM)KEHUE,
CBOOOJHOE Ta/IeHuE Tell,
JIBUKEHHE 110 OKPYKHOCTH,
WHEPLHsI, B3aUMOJICHCTBHE
TeJ, KojebarenbHoe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBI)KEHUE;

g dysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE
KUAKOCTEU U TBEPJBIX TET,
M3MeHeHHne o0bema Tel Mpu
HarpeBaHuu (OXJIAXACHUN),
TEIJIOBOE PaBHOBECHE,
UcrapeHue, KOHACH calus,
JIaBJICHUE,
KpUCTAIITN3allUs, KATICHUE,
BIIQYKHOCTH BO3/yXa, CBS3h
CpeaHEN KUHETUYECKOM
SHEPTUH TEIIOBOTO
JIBUKEHUS MOJIEKYJI C
abCOMIOTHOMN

1IP 2

31, 32, 33,
34,35

V5, V8, V9,
Vio

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

Drzamen
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TEMIIEpaTypOH, OBBIILICHUE
JIABJICHUS ra3a IpU ero
HarpeBaHUU B 3aKPbITOM
COCYyJi€, CBA3b MEXKY
IapaMmeTpamMu COCTOSIHUS
ra3a B MU30MpOIIECCaX;
AJIEKTpU3aLUA TEN,
B3aMMOJICHCTBUE 3apsAI0B,
HarpeBaHue IPOBOJIHUKA C
TOKOM, B3aHMOJICHCTBIE
MarHuToB,
AJIEKTPOMAarHUTHas
WHIYKIUS, TEHCTBUE
MarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM U
JBYKYIIAKCS 3apsii,
AJIEKTPOMAarHUTHBIE
KOJIeOaHMS U BOJIHEI,
MPSMOJIMHENHOE
pacrnpocTpaHeHue CBeTa,
OTpa)keHHe, IPeJIOMJIICHUE,
uHTEpPepeHIus,
TU(PaKIKs U OJSIpU3alus
CBETa, TUCIIEPCUS CBETA;
(hOTOANIEKTPUUECKU
a¢ddexT, cBeToBOE
JABJICHUE, BOSHUKHOBEHUE
JINHENYaTOro CIeKTpa
aToma BOJIOPO/a,
€CTECTBEHHAs U

HMCKYCCTBEHHAs

PaIMOAKTUBHOCTB;

YVYIIA(EHID1,YYITI(EH

1015,

YK (EHIT)2,

YPJI(EHIT)3

IIP3 Bianenue IIP 3 31, 32, 33, Pewenue Dxzamen
OCHOBOIIOJIaTraroIIuMU 34,35 mecmoes
(DMBUYECKUMU TTOHATUSIMH U ve6, V7, V13 Pewenue 3aoau
BEJIMYNHAMH, (kapmouku-
XapaKTepPU3YIOIIUMHU 3a0aHus1)

¢bu3nyeckre npoueccs
(CBSI3aHHBIMHU C
MEXaHUYECKUM
TIBUKCHHUEM,
B3aUMO/ICHCTBUEM TeTI,
MEXaHUYECKUMU
KoJieOaHUSMU U BOJTHAMU;
aTOMHO-MOJIEKYSIPHBIM
CTPOEHHUEM BEIIECTBA,
TETUIOBBIMH MPOIIECCAMU;
AIIEKTPUYECKUM U

Yemmuwuii onpoc
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MAarHUTHBIM IIOJISIMU,
ANEKTPUUECKUM TOKOM,
ANEKTPOMAarHUTHBIMU
KOJIEOAHUSIMHM M BOJTHAMU,
OINTHYCCKUMH SBIICHUSIMU,
KBaHTOBBLIMU SIBJICHUSMH,
CTPOCHHEM aToMa U
aTOMHOTO S7pa,
PaZMO0aKTUBHOCTBIO);
BJIAJCHHEC
OCHOBOIIOJIAralOIUMH
ACTPOHOMUYECKUMH
IMOHSATHSIMM,
ITO3BOJISIOIIUMH
XapaKTepPHU30BaTh
MPOIIECCHI, TPOUCXOISIIIHE
Ha 3Be3J1aX, B 3BE3IHBIX
cHCTEMaX, B
MEXTATAKTUYECKOH CpeJie;
JIBIKEHHE HEOECHBIX TEJI,
SBOJIIOIUIO 3BE3] U

Bcemennoit;

YVIIJI(EHID)1,

YVIIA(EHIT)2,

YVYIIA(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)

3aKkoHBI Hpl0TOHA, 3aKOH
COXPAaHEHUS MEXAHUYECKOU
SHEPIruu, 3aKOH
COXpaHEHUs UMITYJIbCa,
MPUHITUIT CYTIEPIO3ULIUU
CHJI, IPUHLIUIT
PaBHOIIPaBHOCTH
HWHEPIHUATbHBIX CUCTEM
OTCUYETa; MOJIEKYJIAPHO-
KUHETUYECKYIO TEOPUIO
CTPOEHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, IEPBBIN
3aKOH TEPMOIUHAMUKH;
3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3aps/a,
3akoH KynoHa, 3akon Oma
JUISl ydacTKa LEeMu, 3aKOH
Owma 11 IOJTHOM
ANEKTPUYECKO 1IenH,
3akoH /oy - Jlenna,
3aKOH JIEKTPOMAarHUTHOM
WHJYKIUH, 3aKOH

Yemuuwui onpoc
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COXpPaHEHUs SHEPTUH,
3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHus CBETa,
3aKOH OTPAKEHUS CBETA,
3aKOH IIPEJIOMJIEHHUS CBETA;
3aKOH COXpPaHEHMsI
SHEPruu, 3aKOH
COXPAaHEHHUS UMITYJIbCa,
3aKOH COXpPaHEHMsI
AJIEKTPUYECKOTO 3apsia,
3aKOH COXpPaHEHMsI
MaccoBOT0 YHUCIIA,
nocrynaTtel bopa, 3akoH
PaIMOaKTUBHOIO pacmaja);
YBEPEHHOE UCIOJIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEH ITPU
aHayn3e pU3NIECKUX
SIBIICHUU 1
npoueccos; Y YIIJI(EHIT)1

IIPS ymeHne yauTeIBaTh
TPAHUITBI PUMEHEHHUSI
M3YYEHHBIX (PU3UIECKUX
MOJIeNICH: MaTepuaIbHast
TOYKa, HHEPIUATIbHAS
CHCTEeMa OTCUeTa,
HACAIIBHBIN T'a3; MOJCIH
CTPOEHUS ra30B,
YKUJIKOCTEN U TBEPJIBIX TEJI,
TOYEYHBIN AIEKTPUUECKUN
3apsj, saepHas MOJIeb
aToOMa, HYKJIOHHAsI MOJIENb
aATOMHOTO siApa MpH
perieHun GU3NIECKUX
3aja4;

YVYIIA(EHID)1,
YVII(EHIT)2

IIP 5

31, 32, 33,
34,35

V5, V8, V9,
Vio

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

Dxzamen

IIP6 B1azeHue OCHOBHBIMU
METOJJaMU HayYHOTO
MTO3HAHMS, UCTIOJIb3YEMbIMHU
B (M3HKE: IPOBOIUTH
MPSAMBIE U KOCBEHHBIE
u3MepeHus: GU3NIECKUX
BETTUYMH, BIOUpast
ONTUMAJIBHBIH CIIoco0
U3MEPEHUS U UCIIONb3YS
HU3BECTHBIC METOAbI OLICHKHU
MOTPELTHOCTEN U3MEPEHUI,
MIPOBOJIUTH UCCIIETOBAHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHH C
WCIIOJIb30BAHUEM MPSIMBIX

1IP6

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

Pewenue 3aoau
(kapmouku-
3a0aHus1)
Yemmuwiii onpoc

Drzamen
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U3MEpEeHUH, OOBSICHSTH
MOJIyYCHHBIE PE3YIIbTATHI,
UCTIOJB3Ys (PU3NUECKUe
TEOPHH, 3aKOHBI U TTOHSATHS,
U JIeNaTh BBIBOJBI;
coOroaTh mpaBuiIa
0€30MacHOTO TpyAa MpH
MPOBEICHUH UCCIEOBAHMI
B paMKax yueOHOro
AKCIEPUMEHTA U y4EOHO-
HCCIIEN0BATEIBCKON
JEeSTETBHOCTH C
WCTIOJIb30BaHUEM
U(PPOBBIX H3MEPUTEIHHBIX
YCTPOWCTB U
71a00paTOPHOTO
000py10BaHuUS;
c(hopMUPOBAHHOCTH
MPEJICTaBICHUN O METOJaX
MOJTy9YEeHHUST HAYIHBIX
aCTPOHOMHYECKHIX
snanuit; Y YII(EHIT)S,
YVIA(EHIT)9,
YK(EHII)2

IIP7 chopMupoBaHHOCTH
YMEHHUSI peliaTh pacueTHbIe
3aJa4¥ C SIBHO 3aJaHHOU
(hbU3UYECKO MOJIETIBIO,
WCIIOJBb3Ys PU3UIECKUE
3aKOHBI ¥ IPUHITUIIBI; Ha
OCHOBE aHaJIU3a YCIOBUS
3a/lauM BHIOUPATH
(bu3NYECKyI0 MOJIeIb,
BBIACTATH (PU3UYECKUE
BEJTMYUHBI U (OPMYIIBI,
HEOOXOIUMBIE IS e
pElIeHUs, TPOBOIUTD
pacueTsl U OIICHUBATh
PEAbHOCTH MOJTYYEHHOTO
3HauYeHUs PUZUYECKOU
BEITMYMHBI; peliaTh
KaueCTBEHHbBIE 3a]]auH,
BBICTPanBast JOTUYECKH
HEMPOTUBOPEUUBYIO
LEMOYKY PacCyKICHHI ¢
OIIOPOM HA U3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
¢buznyeckue
ssienus; Y YIIJ(EHIT)2,
YVIII(EHID11,
YKI(EHII)2 ,
YVIIJI(EHIN)17,

11P7

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

Pewenue
mecmos
Pewenue s3aoau
(kapmouku-
3a0aHus1)

Drzamen
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YPJI(EHII)2

P8 chopMupOBaHHOCTH
YMEHHUS IPUMEHSTh
IIOJIyYEHHBIE 3HAHMSI IS
0OBSICHEHUS YCIIOBHIA
MpOTEKaHHUS (PU3NIECKUX
SIBJICHUW B TIPUPOJIE U JISI
MIPUHSATHS MPAKTUICCKUX
pELIECHUI B TIOBCEAHEBHOM
YKU3HU 17151 00ecTIeueHUs
0€301aCHOCTH TIPH
oOpareHuu ¢ OBITOBBIMHU
npudopamu u
TEXHHUYECKUMU
YCTpPOMCTBaMH, COXpPAHEHUS
3I0POBBS U COOITIOICHUS
HOPM 3KOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOIIEH
cpele; MOHUMaHue
HE00X0IMMOCTH
TIPUMEHCHHSI JTOCTHKCHUM
(U3HKY ¥ TEXHOJIOTHH JIIs
paloHaIbHOTO
npupoaonoib3oBanus; Y YII
J(EHID)2, YVIIA(EHII)12,
YK(EHII)2

1IP8

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

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

Dxzamen

ITP9 chopmMupoBaHHOCTH
cOOCTBEHHOM MO3UIUU 110
OTHOIIIEHUIO K (PU3UIECKOI
nHpOpMAIINH, TTOTy4aeMO
U3 Pa3HbIX UCTOYHUKOB,
YMEHHUH HCIIOJIb30BaTh
U(PPOBBIC TEXHOJIOTHH IS
MOWCKa,
CTPYKTYpUPOBaHUS,
WHTEPIpPETAINH U
NpeJCTaBICHUS yI4eOHOU U
HAYYHO-TIOMYJISIPHOM
uHGOPMAIINU; PAa3BUTHE
YMEHUI KPUTHIECKOTO
aHaJM3a MmoJry4acMoi
uHpOpMalnu;
YPI(EHIT)4 ,YP(EHII)3,
YPJI(EHIT)1

11P9

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

Pewenue
mecmoe
Yemuwu onpoc

Drzamen

P10 oBnaneHue
YMEHUSIMH paboTaTh B
TPYIINE C BHIOJTHEHUEM
Pa3IMYHBIX COIMATBHBIX
poJieH, TIIaHuPOBATh
paloTy rpymisl,
paIoHaIbHO
pacnpenensrthb

1IP10

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

Pewenue
mecmoeg
Yemmuwuii onpoc

Drzamen
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JACATCIBHOCTD B
HCCTAHJAPTHBIX CUTYyallUAX,
aZICKBAaTHO OLICHUBATH
BKJIaJl K&XKJI0TO U3
Y4aCTHHUKOB I'PYIIIIBL B
peLIEeHHE pacCMaTPUBAEMOM
poOIeMBI;

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

IIP11 oBnanenue 1IP11 31, 32, 33, Pewenue Ix3zamen
(copMUPOBaHHOCTH 34,35 mecmos
MIpe/ICTaBICHU) VI1,V2, V3, V4 | Pewenue 3aoau
MpaBUJIAMHU 3aITUCH (kapmouku-
¢buznueckux popmyn 3a0anusi)
penbedHO-TOUCUHOM Yemuwui onpoc
cucteMbl 00o3HaueHuu Jl.

Bpaiins (st crensix u

CI1a00BUISAIINX

oOyuarontuxcs). Y VIII(EH

111, VKJ(EHII)3

P12 chopmupoBanHocty | [IP12 31, 32, 33, Pewenue Dxzamen
MTOHUMAaHHUsI pOJIu PU3UKU B 34,35 mecmos
SKOHOMHYECKOH, Vi, V2, V3, Pewenue 3adau
TEXHOJIOTHYECKOM, V4, V7 V10, (kapmouku-
COLMAJIBHOM U PTUYECKON vi2 3a0aHus1)
chepax nesTeTbHOCTH Yemuwu onpoc
YeJI0BEKa; POJIU U MecTa

(hbM3UKH B COBPEMEHHOM

HAay4YHOM KapTHUHE MUPA;

POJIM aCTPOHOMUU B

MPAKTUYECKOMN

NesITeIbHOCTH YeJIOBEKa U

JalbHENIIeM HayqHO-

TEXHUYECKOM

paseutum; Y YII(EHII)1,

YVITI(EHIT)2,

YVIII(EHIT)12,

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

YVIII(EHIT)11

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

JEHCTBYIOIIMX Ha YPOBHSX
MHUKPOMHPA, MAKPOMHpa U
Meramupa, npeICTaBIeHUI
0 BceoOIIIeM Xapakrepe
(HU3HYECKHUX 3aKOHOB;
NPEeACTaBICHUN O
CTPYKTYpPE TIOCTPOCHHS
(bHU3MUECKON TEOpPHH, YTO

Yemmuwuii onpoc
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II03BOJIUT OCO3HATh POJIb
(byHaMEeHTAIBHBIX
3aKOHOB U IPUHIUIIOB B
COBPEMEHHBIX
IIPEACTABIICHUAX O
IIPUPO/IE, NOHSTH IPAHULIBI
IIPUMEHUMOCTHU TEOPHH,
BO3MOYHOCTH HX
MIPUMEHEHMS ISl OTUCAHUS
€CTECTBEHHOHAYYHbBIX
SIBJICHUW U
nporeccos; Y YIII(EHII)1,
YVIII(EHIT)2,
YVIII(EHII)12,
YVIII(EHII)15,
YPA(EHID)1

I1P14 chopmupoBaHHOCTH
YMEHHUS pa3indarh yCIOBUS
MPUMEHUMOCTH MOJIETIEN
(buznyeckux Tea u
MIPOIIECCOB (SIBICHHU):
WHEpIHATbHAS CHCTEMA
oTcUeTa, MaTepHaibHas
TOYKa, PABHOYCKOPEHHOE
JIBHKEHUE, CBOOOIHOE
nagcHue, abOCOIIOTHO
ynpyras aedopmarus,
a0COJIIOTHO YIIPYToe 1
a0COJIIOTHO HEYNPYToe
CTOJIKHOBEHUSI, MOJIeiei
rasa, >KUJIKOCTH U TBEPJIOTO
(KpuCTa/NIMYECKOT0) Tena,
UJIeabHOTO ra3a,
TOYEYHBIN 3apsi,
OJIHOPOJIHOE
AIIEKTPUYECKOE T0JIE,
OJIHOPOJHOE MarHUTHOE
oJie, TapMOHUYECKUE
KoeOaHusl,
MaTeMaTHYeCKU MasTHUK,
UJeaNbHBIN MPYKUHHBIH
MasiTHUK, TApMOHHYECKHE
BOJIHBI, HICATbHBIN
KoJebaTenbHBINH KOHTYD,
TOHKas JIMH3a; MOJIeNen
aToMa, aTOMHOTO si/ipa |
KBaHTOBOM MOJIENIU CBETA;
YVIT(EHIDN1,
YVITJ(EHIT)2,
YVIII(EHIT)12,
YVIII(EHID)15,
YPJI(EHIT)1

1IP14

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

Pewenue 3aoau
(kapmouku-
3a0aHus)
Yemuwu onpoc

Dxzamen
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ITP15 chopmupoBaHHOCTD
YMEHHUS OOBSICHSITH
0COOEHHOCTH MPOTEKAHUS
(U3NIECKUX SBIICHHIA:
MEXaHUYECKOE JIBIKEHUE,
TEIUIOBOE JBIDKEHHE
YaCTHI] BEIIECTBA,
TEIUIOBOE PaBHOBECHE,
OpOYHOBCKOE JIBIDKEHUE,
maddysus, ucrapenue,
KHUIICHUE U KOHJICHCAIHS,
TUTaBIICHUE U
KpHUCTaLTU3AIHS,
HaIpPaBJICHHOCTD
TEeIUIOTIepeIauH,
AIIEKTPU3ALINH Tel,
SKBHITOTEHITUATEHOCTH
MTOBEPXHOCTH 3aPSHKCHHOTO
MTPOBOTHUKA,
AIEKTPOMAarHUTHOM
WHIYKIIHHA, CAMOWHTyKITHH,
3aBHCUMOCTH
COTIPOTHBIICHUS
MOJIYIPOBOJAHUKOB "p-" 1
"n-TumoB" OT TEMIIEPATYPHI,
pe30oHaHca,
nHTephEepeHITNN BOJIH,
mudpakIum, TUCIICPCUH,
MOJTHOTO BHYTPEHHETO
oTpaxxkeHus, Gotodrddexr,
(bu3nvecKre MPUHITHITBI
CIIEKTPAJILHOTO aHAJIN3a U
paboThl na3epa, "anbda-" u
"GeTa-" pacnaapl suep,
ramMMa-u3JrydeHue
anep; Y YIIA(EHID,
YVITI(EHIT)2,
YVIII(EHIT)12,
YVIIIA(EHID)1S,
YPJI(EHIT)1

1IP15

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

Yemmuwiii onpoc

Dxzamen

P16 chopmMupoBaHHOCTH
YMEHH IPUMEHSTH 3aKOHBI
KJTACCMYECKON MEXaHUKH,
MOJIEKYISIpHOHM (DU3UKH U
TEPMOJIMHAMUKH,
AIIEKTPOAUHAMUKH,
KBaHTOBOU (DU3UKH IS
aHalM3a U 00bICHEHUS
SIBJICHUW MUKPOMHUDPA,
MakpoMHpa U MEraMmupa,
pa3nuyaTth yCIOBHS
(TpanuIBl, 00IACTH)

1IPI16

31, 32, 33,
34,35

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

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

Drzamen
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MIPUMEHUMOCTHU
(U3NIECKUX 3aKOHOB,
MMOHUMATh BCEOOIINI
Xapakrep
(byHaMEHTAIBHBIX
3aKOHOB (3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEPruu, 3aKOH
COXPAaHEHHUS UMITYJIbCa,
3aKOH BCEMHUPHOIO
TATOTEHUS, TIEPBBII 3aKOH
TEPMOJUHAMUKH, 3aKOH
COXpaHEHHUS
AJIEKTPUYECKOTO 3apsi/ia,
3aKOH COXpPaHEeHMs
SHEpPrum) u
OTPaHUYEHHOCTh
WCTIOJIb30BAHMSI YaCTHBIX
3aKOHOB; aHAIM3UPOBATh
(hbM3UYECKHE TIPOIIECCHI,
UCIO0JIb3YS] OCHOBHBIE
MTOJIOXKEHHUSI, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIIBHOCTh
MEXaHUYECKOTO JIBUKEHUS,
(bopMyIbl KHHEMATHKU
PaBHOYCKOPEHHOTO
JBUKEHUS,
npeoOpazoBanus ["amumes
JUISL CKOPOCTH U
IepeMenIeHus, TPU 3aKOHa
HproTona, npuHnun
OTHOCHUTENBHOCTH [ 'anuies,
3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI
COXpaHEHUsl UMITYJIbCa U
MEXaHUYECKOUN PHEPTUH,
CBSI3b pabOTHI CUJIBI C
HM3MEHEHUEM
MEXaHUYECKON PHEPTUH,
YCIJIOBHSI PABHOBECHS
TBEPAOTO TENA; CBA3b
JABJICHUS UJEANbHOTO ras3a
CO CpeaHEN KUHETUYECKOMN
SHEpPruei TeIIoBOro
JBUKEHUS U
KOHIIEHTPALIUEN ero
MOJIEKYJI, CBSI3b
TEeMIIepaTypbl BEUIECTBA CO
CpeaHEN KUHETUYECKOM
SHEPrUeil ero YacTHll, CBSI3b
JABJICHUS UJICAIbHOTO ras3a
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C KOHLIEHTpaLuen MOJIEKYJI
U €ro TeMIlepaTypoi,
ypaBHeHuEe Menneneesa-
KitanelipoHna, nepsslii
3aKOH T€PMOIMHAMUKH,
3aKOH COXpaHEHUsI SHEPTUU
B TEIUIOBBIX IIpOLIECccax;
3aKOH COXPaHEHMsI
AJIEKTPUUECKOTO 3apsi/ia,
3akoH KyioHa,
MOTEHIIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO
TI0JIs1, TIPUHIIUTT
CYIEPIO3UIII
BIEKTPUYECKUX TOJIEH,
3akoHa KyiioHa; 3aKOHbI
Oma jy1st ydacTka 1emnu u
JUISL 3aMKHYTOH
AIEKTPUYECKON 1ETIH,
3akoH [[xxoynsa-Jlenna,
3aKOH JIEKTPOMAarHUTHOU
WHIyKIuH, npasuio Jlenna,
MOCTYNaThl CHENHATBHOMN
TEOPUU OTHOCUTEIBHOCTH
DUWHIITENHA, YpaBHEHUE
OUHIITEHA 11
dhoTtorddekra, mepBoIi U
BTOpOM nocTyiarsl bopa,
MIPUHLAIT
HEOIPEAEIEHHOCTH
I'eitzenbepra, 3akoH
COXpaHEeHus 3apsa,
MacCOBOI'O YuCia U
SHEPIUH B SACPHBIX
peakumsx, 3aK0H
PaaroaKTUBHOIO
pacnana;yY YITIA(EHID)I,
YVITI(EHIT)2,
YVIIJI(EHIT)12

P17 chopmMupoBaHHOCTH
YMEHUH NPUMEHSATh
OCHOBOIOJIAraloIne
ACTPOHOMHUYECKUE TTOHATHS,
TEOPHUU U 3aKOHBI s
aHalm3a U 00bICHEHUS
(U3NYECKUX MTPOLIECCOB
MPOUCXOJSAIINX Ha 3BE3/1aX,
B 3B€3/IHBIX CHCTEMaX, B
MEXKTATAKTUYECKOH CPEJIE;
JIBUKCHHSI HEOSCHBIX Te,
IBOJIIOLIVM 3BE3] U
Bceenennoit; Y YIT(EHIT)1

1IP17

31, 32, 33,
34,35

V5, V8, V9,
Vio

Pewenue
mecmoeg
Yemmuwuii onpoc

Drzamen
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1
VYTIJI(EHIT)2

P18 chopmupoBaHHOCTH
YMEHHI UCCIEN0BATh U
aHAJM3UPOBATH
pa3zHooOpa3HbIe
(dbusnuecKkue SIBICHUS U
CBOIiCTBa 0OBEKTOB,
MIPOBOJIUTH
CaMOCTOSITEIIbHBIC
MCCIIEIOBAHUS B PEATIbHBIX
1 1a00PATOPHBIX YCIOBHSIX,
YUTATh U aHATH3UPOBATH
XapaKTEepUCTUKH MPUOOPOB
U YCTPOUCTB, OOBSICHATH
TIPUHITAIIBI KX
pabote, Y YIII(EHII)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

P19 cpopmupoBaHHOCTH
MPEJICTaBICHUN O METOJaX
MTOJTyYEHUST HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUU;
BIIQJICHUE YMCHUSMH
CaMOCTOSITEJILHO
(hopmMyIUpOBaTh 11EITh
uccaeaoBaHus (IPOeKTa),
BBIJIBUTaTh TUIIOTE3bI HA
OCHOBE 3HaHUS
OCHOBOTOJIAr aloIINX
(bU3UIECKUX
3aKOHOMEPHOCTEH U
3aKOHOB, IPOBEPSATH UX
9KCIEPUMEHTAIbHBIMU
CpeICTBaMU; IIIAHUPOBATH
U IPOBOAUTH (hr3HUECKUE
AKCIEPUMEHTHI, OMUCHIBATH
Y aHAJIU3UPOBATh
MOJIy4YE€HHYIO TpU
BBITIOJTHEHUH
AKCIEPUMEHTA
nH(}OpPMALINIO, OTIPEIEIIAThH
JOCTOBEPHOCTD
MOJIy4EeHHOTO
pesynberata; ¥ YIIJI(EHIT)1
YPJI(EHIT)2

IIP19

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

Yemuwu onpoc

Dxzamen

ITP20 chopmupoBaHHOCTH
YMEHHs peIIaTh pacueTHbIE
3aJ1a4 C SIBHO 33JaHHOM U
HESIBHO 3aJJaHHOMU
¢u3nvecKkoit MoIeNbIO: Ha
OCHOBAHUU aHAJIN3a
yCJIOBHS BEIOUPATh

1IP20

31, 32, 33,
34,35

V5, V8, V9,
V1o, V11, Y13

Pewenue 3adau
(kapmouxu-
3a0aHus1)

Drzamen
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(busznueckue MoIen,
oTBeYaroIMe TpeOOBaHUAM
3aJ1a4M, IPUMEHSTh
(hOopMyIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJaThl (PU3UIECKUX
TEOpUH IIpH
HCII0JIb30BAHUU
MaTeMaTHYECKUX METOJIOB
pelieHus 3a1a4, IPOBOJAUTD
pacueTsl Ha OCHOBAHUU
UMEIOIINXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTATHI
1 KOPPEKTUPOBATH METO/IbI
pEIIEeHUs C y4ETOM
MOJIyYE€HHBIX PE3YyJbTaTOB;
pelaTh KaueCTBEHHbBIE
3a/1a4uu, TpeOyromnue
IIPUMEHEHHUSI 3HAaHUU U3
pa3HbIX pa3enoB
LIKOJIBHOTO Kypca (pU3UKH,
a TaKKe UHTErpaluu
3HaHUU U3 JPYTUX
IIPEIMETOB
€CTECTBEHHOHAY4YHOTO
LIUKJIA: BBICTPaUBATh
JIOTHYECKYIO LIEMOYKY
paccyxJI€HHUI C OIOPOM Ha
W3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
buznveckue
ssienus; Y PJI(EHIT)3
YYIIA(EHIT)2

P21 chopmMupoBaHHOCTH
YMEHUH aHAJIU3UPOBATh U
OILICHUBATH MOCJIEICTBUS
OBITOBOM U
MPOM3BOJICTBEHHOM
JIeITeILHOCTH YeI0BEKa,
CBSI3aHHOU C (PU3HYECCKUMU
MpolLeccamu, ¢ O3UIUH
AKOJIOTHYECKOM
0€30IMacHOCTH;
MpEeACTABICHUH O
palroHaIbHOM
MIPUPOIOTIOJIL30BaHUH, &
TaKXe pa3yMHOM
HCII0JIb30BAHUU
JOCTHMKEHUN HAYKU U
TEXHOJIOTHH IJI
JaNbHEHIIEro pa3BUTHS
YeJIOBEYECKOIro

1IP2]

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

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

Drzamen
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obmectra; Y YIIJI(EHIT)12,
VKJI(EHIT)2

I1P22 oBnaneHue
pa3IMYHBIMU CrIOCO0aMU
paboThI ¢ nHpOpManmei
(U3NIECKOTO COACPIKAHMS
C MCIOJIb30BaHHEM
COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTUH, pa3BUTHE
YMEHUN KPUTHYECKOTO
aHaJM3a M OIICHKH
JOCTOBEPHOCTH
MOJIy4aeMou
undopmanun; ¥ YITJI(EHIT)
17

11P22

31, 32, 33,
34,35

V5, V8, V9,
Vio

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

Dxzamen

IIP23 oBnanenue
OpraHU3aIMOHHBIMH 1
MMO3HABATEIbHBIMU
YMCHHSIMHU
CaMOCTOSITEIILHOTO
MPHOOpPETEHUST HOBBIX
3HAHUM B IIPOIIECCE
BBITIOJIHEHUS TIPOEKTHBIX U
y4eOHO-
HCCIIEI0BATEIIBCKUX padoT,
YMEHUSAMH paboTaTh B
IPYIIIE C BBIOJHEHUEM
Pa3IMYHBIX COIMATBHBIX
poJiel, MIaHuPOBATh
paboTy TPyIIIbI,
paloHaIbHO
pacnpenensirb
JeSITENIbHOCTD B
HECTaHJAPTHBIX CUTYALIUAX,
a/IeKBaTHO OIICHUBATh
BKJIAJ] KQXXJIOTO U3
YYaCTHUKOB TPYIIIbI 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

ITP24chopMupoBaHHOCTD
MOTHBALIUH K Oyymien
npodeccruoHaIbHON
JeATeIbHOCTH IO
CMEeUUATBHOCTAM (PU3HKO-
TEXHUYECKOTO
npoduns. Y YIII(EHIT)7,
YVYIIA(EHID11,
YPJ(EHIID)S, YPJI(EHIT)3

11P24

31, 32, 33,
34,35

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

Pewenue
mecmoeg
Yemmuwuii onpoc

Drzamen
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