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MuHUCTEpCTBO 00pa30BaHUS U MOJIOICKHOU MOTUTHKK CBEpITIOBCKOM 001acTu
T'ATIOY CO «KaMBIIIIOBCKUI NENArOrNYECKUN KOJLIEIK))

PaGouas mporpamma yae6Horo nipeameta bYI1.05 ®usuka

PaGouass mporpamMma  cocraBliegHa Ha  OCHOBE  TpeOoBaHui  (hedepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa cpeaHero olmiero oOpasoBaHus (YTB.
npukazoM MunmcTepcTBa 00pa3zoBanus u Hayku P® ot 17 mas 2012 r.N 413, ¢ u3MeHEHUSIMH U
JOTIOTHCHHUSIMHU ), TIOJIOKECHHUH (enepanbHO 00pa3oBaTeNbHOM MPOTpaMMBbl CPETHETO OOIIEro
oOpa3zoBanus (yTB. mpukazoM MunucTepcTBa npocsemenust Poccuiickoit denepammu ot 18 mas
2023  r.Ne371) (¢ W3MEHEHHSIMH), C Yy4YeTOM MpHMEpHOH  paboueil  mporpamMMbl
00m1eo0pa3oBaTeNbHON  TUCHHMILIMHEL  «Du3uKay sl 1podecCHOHATBHBIX 00pa30BaTeIbHBIX
opranu3zaiuii (yrB. COBETOM MO OIIEHKE COAEPIKaHM U KaueCTBA MPUMEPHBIX pab04HX MPOrpaMMm
0011e00pa30BaTEILHOIO0 U COLMAIBHO-TYMAaHUTAPHOIO IMKIOB CpPEAHEro MNpo¢eCCHOHAIBLHOIO
obpazoBanusi ot «30» Hos06ps 2022 1. Nel4, UMPIIO), a Takke c ydyeToM HOJydaeMou
cnenuanbHocTH 44.02.01 omkonsHOE 0Opa3oBaHue.

Oprann3zanusi-pa3padoTyuK: TOCYJapCTBEHHOE aBTOHOMHOE  MPOQEeCCHOHAIBHOE
obOpasoBatenbHOe yupexaeHue CepmamoBckor obmactu «KaMBITTUIOBCKUN —TMeIarornyecKuid
KoJutemk», 264860, CaepmioBckast oOnacth, T. Kawmpimon, yia. Maskosckoro, a.11.; Ttem.
8(34375) 2-08-03, e-mail: izkpk @mail.ru, http://kpk.uralschool.ru/

PaspatoTrunk:
Pycuna E.H., npenogasarens 'AIIOY CO «KaMpbIITOBCKUNM MEAArOTHYECKUN KOJIIEIHK.
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Conepxanue
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Conepxanue ydueOHOTo mpeamera
Temarnueckoe TUTAHUPOBAHKE, B TOM YHCJIE C YI€TOM pabodell mporpaMMbl BOCIIUTAHUS C 23

YKa3aHUEM KOJIMYECTBA YacOB, OTBOJUMBIX HA OCBOCHHE KaKIOUW TEMBI
VYcnoBus peannzaiuu paboueit mporpaMmbl yueOHOTO TipeameTa « Duzuka» 25
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IlosicHuTeILHAS 3aMUCKA

OO0mas xapakrepucTuka yue0Horo npeamera «®usnka»

[Iporpamma mo ¢u3uke 0a30BOrO YpPOBHS Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUI K pe3yabTaraM OCBOSHHS OCHOBHOU
oOpa3oBaTeNbHOM mporpammsbl, npeacraBieHHbXx B DT'OC COO, a Takxke ¢ yu€ToMm QeneparbHOR
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTILIMYU TpenoaBanus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX  opranuzanusax  Poccuiickoit ~ ®denepanuu,  peanu3yloOLIUX  OCHOBHBIE
o0OpasoBatebHbIe TPorpaMmbl, Ha ocHoBe noJioxkenuit @OIT COO.

ConepxaHue mporpaMMbl 1O (U3MKE HANpaBlIeHO Ha (HOPMHUPOBAHHME ECTECTBEHHO-
HayyHOUM KapTuHbl Mupa oOyuatomuxcs 1 kypca B cucreme CIIO npu oOyueHuM ux Qu3uke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATENbHOCTHOrO mnoaxonaa. I[Iporpamma mno ¢usmke
cootBercTBYyeT TpeboBaHusM @DPI'OC COO k mNIaHUPYEeMbIM JUYHOCTHBIM, MPEIAMETHBIM U
MeTanpeIMETHBIM pe3ylibTaTaM OOyYeHHs, a TakKe YYUTHIBAET HEOOXOIUMOCTh peai3alnu
MEXIPEIMETHBIX CBsS3eld (PU3MKH C €CTEeCTBEHHO-HAyYHBIMH YYE€OHBIMH TpeaMeTamMu. B Hel
OTIPEIeNIAIOTCS OCHOBHBIE LI€TM M3y4eHHs] (U3MKH Ha ypOBHE CpeaHEero ooiiero oOpa3oBaHMs,
TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DM3HMKH: IMYHOCTHBIE, METalpeIMETHBIC, IPEAMETHBIC
(Ha 6a30BOM YpOBHE).

du3nka Kak Hayka 0 HanOoJyiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIAsA B KA4eCTBE y4eOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUN 00 OKpykaromem mupe. Kype
Gbu3MKN - CcHUCTEeMOOOpPA3yIOIUN Ui €CTeCTBEHHO-HAyYHBIX YYEOHBIX MPEAMETOB, IMOCKOJBKY
¢duznyecKkue 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUN, M3y4aeMbIX XUMUEH, OMOJIOTHEH,
¢dus3uveckoit reorpadueii u actpoHomuei. Vcrnonp3oBaHne U aKTUBHOE NMPUMEHEHHE (U3HYECKUX
3HAaHMH OMpeneNsieT XapakTep M pa3BUTUE Pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe 3HEepPreTUuKH,
TpPaHCIOPTa, OCBOCHMSI KOCMOCA, MOJTYYEHHUS HOBBIX MaTepHajioB C 3aJaHHBIMU CBOMCTBAMH U
npyrux. W3ydyenue ¢GuU3MKM BHOCUT OCHOBHOW BKJIad B (OPMHUPOBAHUE €CTECTBEHHO-HAYyYHOMU
KapTUHBI MUpa OOy4aromuxcs, B (OPMUPOBAHUE YMEHUU NMPUMEHSTh HAYYHBIH METOJ| MO3HAHUS
IIPH BBITIOJIHEHUU UMH YU4E€OHBIX HCCIIEA0BAHMIA.

B ocHoBy kypca ¢u3uku [Uisi ypOBHSL CpeAHEro oOiiero oopa3oBaHus MOJIOKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Wnes uenoctHoctH. B cooTBETCTBUU € HEll Kypc SIBISIETCS JOTHYECKH 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepHuall U3 BCEX pa3lienoB (M3MKH, BKIIOYAET KAaK BOMPOCHl KJIACCHYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell marepuan Kypca GU3UKH 00BEAUHEH BOKPYT
¢buznueckux Teopuit. Benymmum B kypce sBisieTcst GopMUpoBaHKUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECCTBE U IOJIE.

Wnes rymanutapuzanuu. Peanuszanus uaeu npeanosaraeT UCHOIb30BAHHUE T'YMaHUTAPHOTO
MOTeHIMana (GU3NIECKON HayKH, OCMBICICHHE CBS3U Pa3BUTHSA (PU3HMKM C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Wnes npuxnaaHoit HanpasiaeHHocTH. Kype ¢u3nku nmpennosnaraer 3HakOMCTBO C HIMPOKHM
KPYrOM TEXHHUUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUH U3ydeHHBIX TEOPHUl U 3aKOHOB.

Wnes »5KoJOrM3alMyd pealu3yeTcss IOCPEICTBOM BBEJICHUS DIEMEHTOB COJIEpXKaHMA,
MOCBSIIEHHBIX SKOJOTMYECKMM TNpo0ieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXIeHUS MpoOJieM palMOHAIBHOTO MPUPOAOIOIL30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH 2JIEMEHTaMU Kypca (pU3MKHM Ha ypOBHE CpeHero o0Iiero oopazoBaHus
ABIISAIOTCS  (u3ndeckue TeopuH ((hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS
¢u3nyeckoil TeopuH, posiM (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
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MPEACTABICHUSAX O MPUPOJE, TPaHUAX MPUMEHUMOCTH TEOPUM, JUIsi OMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CHUCTeMHO-IeSITeTFHOCTHBIA MOJX0J] B Kypce (PU3MKH PEaM3yeTCsl MPEeXJe BCEro 3a

CuéT OpraHu3aIfy YKCIIEPUMEHTAIBHON JeSITETbHOCTH 00yJarOIuXCs.
Jis  6a3oBOro ypoBHS Kypca (HU3WKH - 3TO HCIIOJIB30BAHHE CHCTEMBI (PPOHTAIBHBIX
KpaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JaOOPATOPHBIX padbOT, KOTOPHIE B IMporpamMme 1o (u3nke
O0OBEIMHEHBI B OOMIMK CIUCOK YYCHWYCCKUX MPAKTHYCCKUX paboT. BeineneHune B ykazaHHOM
nepeyHe J1abopaTOpHBIX paboOT, MPOBOAMMBIX s KOHTPOJIE U OLEHKH, OCYILECTBISETCS
y4acTHUKaMH 0Opa30BaTEeNbHOTO TpoIlecca MCXOAsd M3 OCOOEHHOCTEH IJIaHUPOBAaHUS U
OocHalleHus: kabuHera ¢u3uku. Ilpm 3TOM oOecrieunBaeTcss OBJIAJIEHHE OOYyYarOIIMMHUCS
YMEHHUSMH TPOBOJIUTh KOCBEHHBIE HW3MEPEHMs], HCCICIOBAHMS 3aBUCUMOCTEH (HU3UUECKUX
BEJINYMH U TTIOCTAHOBKY OIIBITOB 1O MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Pemenne pacu€THBIX M KA4yeCTBEHHBIX 3a7ad C 3aJaHHOW (U3MYECKON MOJENblo,
MO3BOJISIIOIIEE TPUMEHSITh 3Y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pas3jelna Kypca,
TaK W WMHTETPUPYS 3HAHWS W3 Pa3HBIX pas3fenoB. sl KadueCTBEHHBIX 3aad MPUOPHUTETOM
SBJISIFOTCSL  3aJlaHUsI HAa OOBSCHEHHWE TPOTEeKaHWs (U3MYECKUX SBJICHUH U TPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromiue BbIOOpa (U3UYECKON MOJENH ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LEJSIMH M3Y4YeHUs1 (PU3MKH B 001eM 00pa30BAHNH ABJISIIOTCSH:

- (QopmupoBaHHE HHTEpeca M CTpPeMJIEHUs OOYyYarolMXCsi K HAyYHOMY H3YYECHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

- pa3BUTHE TPEJCTaBICHUH O HAyYHOM METOJe TMO3HaHuA U (popmupoBaHHe
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

- (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yibTaTa U3y4eHHs] OCHOB CTPOCHUS
Matepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

- (hopMupoBaHHE YMEHUI OOBACHATH SBJICHUS C HCIOIb30BaHUEM (GU3UYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTeJIbCTB;

- (hopMupoBaHHE MpEACTaBICHUN O PO (UMKHU AJIs Pa3BUTUA JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTu:keHne ITUX 1eJield o0ecriednBaeTCs pelmeHrneM CJaeIyHIMX 3aa4 B Ipolecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpeHEro oO1iero oopa3oBaHus:

- MpHOOpEeTEeHUEe CUCTEMbI 3HaHUU 00 OOIUX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSIX, BKIIOYAsT MEXaHUKY, MOJIEKYIISIPHYIO (PU3UKY, FIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY

X 3JICMCHTBI aCTPOCI)I/BI/IKI/I;
- (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ MNPUMCHATb TCOPCTHYCCKHUC 3HAHUA JIA 00BSICHEHNS

(bM3UYECKUX SABJICHUW B NPHUPOJAC M I MPUHATHS MPAKTHYCCKUX PEIICHUH B TOBCEIHEBHOM
JKHU3HH,

- OCBOEHME CIOCOOOB peIIeHHs] PA3NUYHBIX 3aa4 C SIBHO 3aJaHHOW (U3NYECKOM
MOJENBI0, 3a/Jay, MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE CcO3/aHue (PHU3MYEeCKOH MOJenH,
COOTBETCTBYIOIIEH YCIOBUAM 3a7a4u;

- oHMMaHue (U3NYECKHMX OCHOB U MPUHIIUIOB JCUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

- OBIIAQJICHHE METOJIaMU CaMOCTOSITENILHOTO TUIAHUPOBAHUSA U MPOBEIACHHS (PUINUECKUX
OKCMEPUMEHTOB, aHAJW3a W UWHTEpIpeTanuu WHGOPMALUU, ONpEeAeTeHHUS JIO0CTOBEPHOCTH
MOJYYEHHOTO Pe3yJIbTaTa;

- CO3JIaHU€ YCIIOBUH JUIsl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIEI0BATENbCKONW, TBOPUECKOM
JESITCILHOCTHU.
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Mecto yueOHOro npeamera «®@u3nka» B y4eOHOM IIaHe

Y4eOHbIi peAMET ABISETCS 00s13aTEIBHBIM U BXOAUT B 00111€00pa30BaTeIbHbBIN YIeOHBIIH

LUK
VII. 00

O011e00pa3zoBaTENIbHbBIN YU€OHBIM UK

bVII

Obs13arenbHbIe yueOHbIE TpeaMeThI (0a30BbIil YpOBEHB)

IMepuoa

coorBercTBYIOLIEH OIl CITO
VY4eOHbIi npeaMer uzydaercs B TeueHue 1 u 2 cemectpa 2024-2025 yueGHOro rosa

[Ipomexyrounas

OoCBOeHHMs1 pafodyelli mporpamMmbl B  Mpelesax

arrecranus IIPOBOAUTCA

T depeHInPOBaHHOTO 3aueTa 110 UTOraM U3y4eHHs yueOHOro mpeaMeTa.

(6a30BBII

IInanupyemble pe3yabTaThbl 0CBOCHHS Y4e0OHOI0 npeaMeTa

YPOBEHBb)  JIOJDKHO  OOECNEeYUTh  JOCTHYKEHHE

MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3y/IbTaTOB.

JInunoctHbie pe3yabTaThl (POII COO n. 115.8.1)
JIngHOCTHBIE pe3ybTaThl OCBOCHHUS ydeOHOTO mpeamera "dwuszmka" MOHKHBI OTpa)kaTh

B dopme

BVIIL.05 duzuka
Y4eOHBIM IJTAHOM Ha U3yYEHHUE PYCCKOTO SI3bIKA HA MEPBOM Kypce oTBoaUTCS 80 4acoB.

cpoka

CIIEAYIOIINX

OCBOCHUHA

KOMIIJICKCHOI'O

OcBoenne ydyeOHOTO mpeamera "duszuka' Ha ypOBHE CpEIHEro 00Imero oOpa3oBaHUS
JIUYHOCTHBIX,

pacumpeHue

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH

oO1ecTBa,

MTO3UITNEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUM, IO3UTHBHBIX BHYTPEHHUX YOS KICHUM,

COOTBECTCTBYIOIIHUX
KU3HCHHOI'O OIIbITa W OIIbITa ACATCILHOCTH B IIPOLECCE pcain3alliid OCHOBHBIX HaHpaBJ’IeHHfI

BOCHHUTATEIIEHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTU:

TpaauIIUOHHBIM LOEHHOCTIAM pOCCHﬁCKOFO

1) rpak1aHCKOTO BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKON  MO3ULIUU

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_ICCTBa;
INPpUHATUC TpaaULIHOHHBIX 06H_Ie‘leJIOBe‘leCKI/IX TYMaHUCTUYCCKUX KU ACMOKPATHUYCCKHUX

LIEHHOCTEH;

Y4aCTBOBATH B CAMOYIIPABJICHUU B 06p830BaTeHLHOﬁ OpraHu3anmu,

q)YHKI_[I/IHMI/I W HAa3HAYCHUECM,

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTCpCKOﬁ ACATCIIBHOCTH,

2) MMaTpUOTUYCCKOT'O BOCITUTAHU:

C(I)OpMI/IpOBaHHOCTB pOCCHfICKOfI FpaH(I[aHCKOﬁ UJICHTHUYHOCTH, IAaTPUOTU3MA;

oOyyaromierocs

KaK  aKTHBHOI'O

u

TOTOBHOCTb BC€CTHU COBMCCTHYI JCATCIBHOCTH B HHTCPECAX TI'PAKAAHCKOI'O O6IJ_ICCTB3.,

YMCHHC B3aMMOJICHCTBOBATh C COIIMAJIbHBIMU HHCTUTYyTaMHU B COOTBCTCTBUH C HUX

HOEHHOCTHOC OTHOIICHHUE K TIOCYHAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHfICKPIX

YUYCHBIX B o0iactu (1)H3I/IKI/I N TCXHUKC,

3) AYXOBHO-HPAaBCTBCHHOT'O BOCITUTAHUA:

C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU, STUUCCKOTO IOBEACHU,

CIIOCOOHOCTH OIICHMBAThb CUTYallUIO U MPUHHUMATbL OCO3HAHHBLIC PCHICHHA, OPUCHTUPYACH

OCO3HAaHUC JIMYHOI'O BKJIaJa B TIOCTPOCHUC YCTOﬁQHBOFO 6y;[ymero;

4) 5CTETUYECKOTO BOCIIUTAHUSA:

Ha MOpPaJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTHU, B TOM YUCJIC B JACATCIIbHOCTH YYCHOTO,
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ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIIOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MMPUCYIIETO

5) TpyZAOBOTO BOCITUTAHUSA:

¢bu3nveckoit Hayke;
WHTEpEC K pas3auyHbIM cdepaM TpoPecCHOHATBHON NEATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOP Oyaymieit

npodeccru U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;
TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHUIO W caMOOOpa30BaHHUIO B 001acTH (U3WKH Ha

OCO3HaHHE TJI00ATBHOTO XapakTepa

MPOTSKEHUU BCEH )KU3HU;
6) PKOJIOTUYECKOTO BOCITUTAHMUS:
c(hOpMUPOBAHHOCTD HKOJIOTHYECKON KYIbTYPHI,

9KOJIOTMYECKUX MPOOIIEM;
IJIJAHUPOBAHUE M OCYLIECTBIICHUE IECHCTBUHA B OKpPYXKAOUIEH Cpele Ha OCHOBE 3HAHUSA

LeJIEN YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA;
Pacimmpenne omnbiTa JESTENBHOCTH  OKOJIOTUYECKON  HANpPaBJIIEHHOCTH HAa OCHOBE

UMEIOIIUXCS 3HAHKM 110 (PU3UKE;
7) IEeHHOCTH HAyYHOTO MMO3HAHUS:
c(OPMHPOBAHHOCTh  MHPOBO33PCHHSI, COBPEMEHHOMY  YPOBHIO

COOTBETCTBYIOIIETO
OCO3HAHHE LIEHHOCTU HaYy4YHOU JEsITeIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUEHHS (PU3UKU

pa3BuUTUS QU3NUECKON HAYKH;

OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.
B npornecce noCTHKeHUs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMMBI MO (GU3UKE IS

YpOBHS cpenHero oOmiero oOpa3oBaHusl y OOydYarOIIMXCS COBEPIICHCTBYETCS SMOITMOHAIBHBIN

WHTEIUICKT, TPEATOJIaratoni ¢hOpMUPOBAHHOCTS:

CaMOCO3HaHUsl, BKIIFOUYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE SMOIMOHAIBHOE COCTOSTHHE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOKOHTPOJIb, yYMEHHE NPUHUMATD

CaMOpPCTYJIUPOBAHUA, BKIIFOYAromicro
OTBECTCTBCHHOCTh 3a CBOC€ IIOBCICHUC, CIIOCOOHOCTE AJAIITUPpOBATLCA K OMOLIHWOHAJIbHBIM
HU3MCHCHUAM U IIPOSABIIATH I‘I/I6KOCTB, OBITE OTKPBITBIM HOBOMY,

BHy’TpeHHefI MOTHBalu, BKJ'II-O‘IaI-OH_Ieﬁ CTPEMIICHUE K MOOCTHIKCHHIO LCIHW H YCIICXY,
OIITUMU3M, MHUIIUATHUBHOCTb, YMCHHC ﬂeﬁCTBOBaTB, HCexoasa n3 CBOMUX BOSMO)KHOCTGﬁ;

OMIIAaTHUH, BKJIIO‘I&IOHICP'I CIIOCOOHOCTh ITOHHUMATh OMOIMMOHAJIBHOC COCTOSAHHUC JOpPYIUX,

YUYUTBIBATD €0 IIPHU OCYHICCTBICHUN 06].].[6HI/I${, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHULIO;
COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIIHNX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTUMHU

cpeaHero  001ero

JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHL
NMPOrpamMmbl

pe3yJbTaTbl  OCBOEHHUS

MertanpeaMeTHbIe
00pa30BaHuUA J10JKHBI OTPAKATD:
OBJajieHHe YHUBEPCAJIbHBIMHU MO3HABATEIbHBIMY J1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:
CaMOCTOSITENIBHO (OPMYIMPOBATH M AaKTyalIM3UpOBATh MPOOIEeMy, paccMaTpuBaTh €€

BCCCTOPOHHC,
ONpCACIIATD LCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATH 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (1)H3I/I‘ICCKI/IX SABJICHUAX,

pa3pa6aTLIBaTB IJIaH pCHICHUS Hp06JICMBI C YUCTOM aHaJIn3a UMCIOMINXCA MATCPUATIBHBIX

U HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBAaTh COOTBETCTBHUE PE3YJIBTATOB LEJAM,

OLICHUBATh PUCKH IOCIEACTBHUM NESITEIBHOCTH;
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KOOPAMHUPOBATh M BBHIMOJHATH pPabOTy B YCIOBUSAX pPEaJbHOTO, BHUPTYAIBHOTO H

KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCI€eN0BaTENbCKUE eiCTBHS:

BIIQJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU TOHATHSIMH W METOJAaMU (U3HYECKOU
HayKH;

BIIQJICTh HABBIKAMH Y4E€OHO-HCCIICIOBATEIBCKOW U MPOCKTHON IESITEILHOCTH B O0JIACTH
(U3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOUCKY METOJIOB PEIICHHS 3a1ad
(U3HYECKOTO COJICpIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHWSI,

BIIQJICTh BUJAMH JCSITEILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAINH,
MpeoOpa30BAHMIO M MPUMECHECHUIO B PA3IMYHBIX YICOHBIX CUTYAIMSAX, B TOM YUCIIC TPU CO3TAHUH
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh TIPHYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3aJlady, BBIJIBUTATh
TUTIOTE3Y €€ PEeIICHHs], HaXOUTh apTyYMEHTHI JIJIS J0Ka3aTelIbCTBA CBOUX YTBEPIKJICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHN PEIICHUS;

aQHAJIM3UPOBATH TIOJYICHHBIC B XO/I€ PEIICHUS 33]Ia4d PE3YIbTaThl, KPUTHUSCKH OIICHHBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH ¥ (OPMYITHPOBATH COOCTBEHHBIC 33JITa4M B 00pa30BaTEIHHON JACSITEILHOCTH, B TOM
qHCIIe IPU U3YUYCHUN (DU3HKHY;
JaBaTh OIEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh MPUOOPETCHHBIN OTIBIT;
YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MIPAKTUUECKYIO 00IaCTh JKU3HEACATEIHHOCTH,

YMETb UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, TIpe/yIaraTh OPUTrHHAIbHbIE MOAXO0AbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
3) pabora ¢ ungopmanmeii:
BIIQJIETh HABBIKAMU MOJy4eHUs UMH(pOpManuu (U3NYECKOro COAEpKaHUS U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYLIECTBIISITH MOWCK, AaHalM3, CHCTEMAaTU3aldi0 |
MHTEpPIpETANI0 HHPOPMAIH Pa3IUYHbIX BUJOB U (OPM MpeacTaBICHUS;

OLCHUBATH JOCTOBCPHOCTD HH(bOpMaHHH;

HCIIOJIb30BAaTh CPCIACTBA HH(bOpMaHHOHHBIX H KOMMYHHKAIIUMOHHBIX TEXHOJIOTHH B
PEIICHMHM KOTHHUTUBHBIX, KOMMYHUKATHUBHBIX MW OpPraHU3allMOHHBIX 3aJdad C CO6J'IIO,Z[CHI/IGM
Tpe60BaHPII>i OProHOMHKH, TCXHUKHU 6630HaCHOCTI/I, TMI'MCHBI, pecypcoc6epe>KeHI/I;1, IIpaBOBbIX U

ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€30MaCHOCTH;
co37aBaTh TEKCThl (DU3MUECKOTO COJEpKaHWA B pa3NUYHBIX ¢opMaTtax € Yy4deToM
HazHayeHUs HHGOPMAIUH U 1IeJIEBOI ayJUTOPUH, BBIOMpPas ONTUMAIIbHYIO (OpMY MpeCTaBICHUS

Y BU3yaIH3aIlHU.
OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AelCTBUSIMH:
1) oOmenue:

OCYILIECTBIIATH OOIIEHNE Ha YpOKaX (U3UKH U BO BHEYPOUHOU JEATENBHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(QIUKTHL;
pa3BepHYTO M JIOTHYHO H3JIAraTh CBOIO TOYKY 3PEHUSI C HCIIOJIB30BAHHEM SI3BIKOBBIX

CPEICTB.
2) coBMeCTHas 1eITeJILHOCTD:
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUIYAILHON paOOTHI;
BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX NEHCTBHI C ydeToM OOIIUX HHTEPECOB U

BO3MOXKHOCTEH Ka)KJIOr0 4JIcHAa KOJIJIEKTUBA;
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IIPUHUMATH LEJIM COBMECTHOM JEATEIIBHOCTH, OPraHHU30BBIBATH U KOOPAUHHUPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JECUCTBUM, paCpeaeATh POJIU C yUeTOM MHEHUN

YYaCTHUKOB, 00CY)X/1aTh pe3yabTaThl COBMECTHOU PabOTHI;
OIICHUBATh KAYECTBO CBOETO BKJIQ/Ia M KaXKJIOTO YYaCTHHKA KOMAaHJbI B OOIIMIA Pe3yibTatT

10 pa3pabdOTaHHBIM KPUTEPHUSIM;
npeajaratb HOBBIC ITPOCKTHI, OLCHUBATL UACU C IMO3HMIIMKM HOBH3HLI, OPUTHMHAJIBHOCTH,

MPAKTUYECKON 3HAUUMOCTH;
OCYILIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE€ TIOBEACHHE B pA3JIMYHBIX CHUTYaIUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh HMHUIIMATUBHBIM.
OgiageHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:
1) camoopranusanus:
CaMOCTOSITENIBHO OCYIIECTBIISATh IO3HABATEIbHYIO JAEATEIBHOCTh B 00JaCTH (U3HKU U
aCTPOHOMMH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1auH;
CaMOCTOSITEJIBHO COCTABJISITh IJIaH PEIIeHUs PAacyeTHBIX M KadeCTBEHHBIX 3aj/lay, IJIaH

BBIMIOJIHEHUSI MPAKTUYECKOM paboThl € Y4eTOM HUMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX

BO3MOKHOCTEN U IPEANIOYTCHUM;
JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;
JIeaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a

peleHue;
OIICHUBATh MMPHOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (DOPMUPOBAHHWIO M TPOSIBJICHUIO DJPYIUIIMA B o0macTu  (HU3UKH,

MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb, OIICHUBAThH

COOTBECTCTBUEC PEIYIIBTATOB LECIISAM;
BJI1aJ€Th HaBbIKaMH IMO3HABaTEIILHOM pe(b.]'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ,Z[eﬁCTBI/Iﬁ

Y MBICTTUTEINIbHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
WCII0JIb30BaTh MTPHUEMBI peIeKCHu AJisl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;
OIICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUXKECHHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH.
3) npuHsiTHE Ce0A U APYTUX:
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACITEIbHOCTH;

IIprU3HaBaThb CBOC IIPABO U MIPABO JAPYTIUX HaA OI_HI/I6Ky

IleneBbie OpueHTHPHI M3 padoyei MPOrpaMMbl BOCIIMTAHMSA 110 CIIEIHATbHOCTH
IleneBbie OpueHTHPBI Coaepikanue neneBbIX OpMEHTHPOB

BOCIIMTAHUS
JlesTenbHO BBIpaKaOLMI MO3HABATEIbHBIE HHTEPECH B PA3HBIX

OpeIMETHBIX  o0jmacTaXx ¢  yuyéToM CBOMX  MHTEPECOB,

LennocTn HAYYHOI0 | CIOCOOHOCTEH,  JOCTIKEHHMH, BBIOPAaHHOTO  HAaIPaBICHHS
NMO3HAHUSA npogeccuoHaIBLHOr0 00pa30BaHus U NOAroToBKU. Obaanaromui

IPEJICTAaBICHUEM O COBPEMEHHOM HayyHOH KapTHMHE MHMpa,
JNOCTIDKEHUSIX ~ HAayKM M TEXHUKH, apryMEHTHPOBAHHO
BBIPA)XAIOLINIA MOHUMaHHE 3HAYEHUS HAYKU M TEXHOJIOTUH JUIs
pa3BUTHSL  pocCUicKOoro oOmiectBa W O0ecledyeHus ero

Jara BBegenns 01.09.2024 | Crtpanuua 9 |




MuHUCTEpCTBO 00pa30BaHUS U MOJIOICKHOU MOTUTHKK CBEpITIOBCKOM 001acTu
T'ATIOY CO «KaMBIIIIOBCKUI NENArOrNYECKUN KOJLIEIK))

PaGouas mporpamma yae6Horo nipeameta bYI1.05 ®usuka

0e30macHOCTH. JIeMOHCTPUPYIOIUI HABBIKM ~ KPUTHYECKOTO
MBILIUICHHS], OTIPEACTICHNsI TOCTOBEPHON Hay4HO# mH(popMaIum,
B TOM 4mciae B cdepe NpoPecCHOHATBHON esTeTbHOCTH.
YMeromuit BBIOMpPATH CHOCOObI pelenus 3a7a4
npo(eCCHOHATBHON  JIESTEIbHOCTH IIPUMEHUTEIBHO K
pa3IMYHBIM  KOHTeKcTaMm.  Mcmonep3yromuidi  COBPEMEHHBIE
CpeAcTBa TOWCKA, aHAIW3a M WHTEpHpeTanud HH(POpMAIUH,
MH(GOPMALIMOHHbIE TEXHOJOTUU JJIs  BBINOJHEHUS 3343y

npoeCCUOHAIBHOM eI TETbHOCTH. PazBuBaromuit 51
HpI/IMeHSIIOHII/If/'I HaBBIKU Ha6J'IIOJleHI/I$I 5 HaKOIIJIICHUA nu
CUCTEMaTHu3aluu (baKT OB, OCMBICJIICHUA OIIbITa B

€CTECTBEHHOHAayYHOM U TyMaHUTapHOW o0O0JacTAX MO3HaHUS,
MCCJIEIOBATENIbCKON U MPO(PECCUOHAIBHOMN 1eATEIbHOCTH.

Ipeametnblie pe3yiabTarsl (PI'OC COO n.9.12)

[Io yueGHOMY mpenmery «®Dusmka» (06a30BbIi ypoBEHb) TpeOOBaHUS K NPEAMETHBIM
pe3yibpTaTaM OCBOCHHUS 0a30BOTO Kypca (PH3UKH TOJKHBI OTPaXaTh:

1) chopMupoBaHHOCTH TpEACTABICHWH O pPONM W MecTe (U3UKA W aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHMHE MHpa, O CUCTeMooOpasywoomeld poiu (UMK B Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUICKUX U 3apPyOEKHBIX
YUeHBIX-()M3UKOB B pa3BUTHE HAYKH; TOHUMaHUe (PU3MUECKOM CYITHOCTH HaOJII0IaeMBbIX SIBICHUI
MUKpOMHpA, MakpoMUpa W Meramupa; IOHHUMaHHE pPOJM aCTPOHOMHHM B TPAKTUYECKOM
NEeSITEIbHOCTH YeJoBeKa M JalbHEWIEeM HayYHO-TEXHMYECKOM pPAa3BUTHH, poJid (U3UKH B
dbopMupoBaHMM Kpyro3opa u (YHKIMOHAIBLHOM TI'PaMOTHOCTH YeNOBEKa Uil pelleHus
MPaKTUYECKUX 3a/a4;

2) chOpMHPOBAHHOCTh YMEHHH pacro3HaBaTh (DU3UYECKUE SBJICHUS (MPOIECCHI) H
OOBSCHATP WX HAa OCHOBE U3YYEHHBIX 3aKOHOB: pAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBU)KEHUE, CBOOOJHOE MaJieHUe Tell, JBMKEHUE 10 OKPYXKHOCTH, HHEPIUS,
B3aUMO/ICHCTBUE TeJ, KoJjiebareabHOe ABWKEHHE, PE30HAHC, BOJHOBOE ABWXKEHUE; AudPy3us,
OpOYHOBCKOE JIBH)KEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHEe oObeMa Tell Mpu
HarpeBaHuu (OXJIQXJCHUHU), TEIJOBOE pPABHOBECHE, MHCIapeHHe, KOHJICHCAllWs, IUIaBIICHUE,
KpUCTAJIIN3alMsl, KHUIIEHHe, BIAXHOCTh BO3JyXa, CBSA3b CpPEOHEH KUHETUYECKOW SHEpruu
TEIJIOBOTO JIBMJKEHHUSI MOJIEKYN ¢ aOCOJIOTHOM TeMmIepaTypoil, MOBBIIICHHE TaBJICHUS Ta3a MpU
€ro HarpeBaHMM B 3aKpbITOM COCYylE, CBSI3b MEXAYy I[apaMeTpaMud COCTOSHHSI Trasza B
M30IpoLIeccax; MEeKTPU3alus TeJl, B3auMOICUCTBUE 3apsi0B, HArpeBaHKWE IPOBOJAHUKA C TOKOM,
B3aUMO/JICHICTBUE MAarHUTOB, 3JCKTPOMArHUTHAs WHAYKIUS, JAEHCTBME MAarHUTHOTO TOJNs Ha
MPOBOJHUK C TOKOM M JBWKYIIUWCA 3apsiji, DIEKTPOMAarHUTHbIE KOJEOaHWS U  BOJIHBI,
NpSIMOJIMHEIHOE  paclpoCTpaHEHHE CBETa, OTpaKeHHWe, MpeJoMJIeHHe, HHTepdepeHIus,
mudpakus ¥ HOJSpU3alus CBeTa, JUCHepcHsl cBeTa; (POTOEKTpUUECKH 3¢ deKT, cBeToBOe
JlaBlieHHe, BO3HUKHOBEHHE JIMHEHYaTOro CHeKTpa aromMa BOJOPOJA, €CTECTBEHHas W
HCKYCCTBEHHAsl paIiOAKTUBHOCTb;

3) BHaJeHHE OCHOBOIOJIATAIOMIMMU  (U3NYECKUMHU TOHATHSAMM U BEJIWYMHAMU,
XapaKTepU3YIOIUMH  (U3NYECKUE MpOoLecCchl (CBSI3aHHBIMM C MEXaHWYECKUM JIBUXKEHUEM,
B3aMMO/ICHCTBHEM TeJ, MEXaHMYECKUMH KOJICOaHUSIMH W BOJIHAMH; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIECTBa, TEIUIOBHIMU IPOLIECCAMU; IIIEKTPUUECKUM M MArHUTHBIM MOJISIMH,
ANIEKTPUYECKMM TOKOM, 3JEKTPOMAarHUTHBIMU KOJICOAHUSMU U BOJHAMH; OINTHYECKUMHU
SBJICHUSIMH; KBAHTOBBIMHU SIBJICHUSIMH, CTPOEHHEM aToMa M aTOMHOTO $ipa, PaJl0aKTUBHOCTHIO);
BJIQJICHUE  OCHOBOIOJAralOMIMMU  ACTPOHOMHYECKUMH  TMOHATHUSAMH,  TO3BOJISIOLIUMHU
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XapaKTepu30BaTh IMPOIECCHl, MPOUCXOIAIIME Ha 3Be3/laX, B 3BE3JHBIX CHUCTEMax, B
MEXTaIaKTUIECKOH cpejie; NBUKEeHNE HeOSCHBIX Tell, SBOJIIOLNIO 3Be3]1 M BeeneHHoit;

4) BnageHue 3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPHUSIMU (3aKOH BCEMUpPHOTro TsaroteHus, I, I1
n III 3akoHbl HpOTOHA, 3aKOH COXpaHEHHMs MEXaHUYECKOM DHEPruM, 3aKOH COXPAaHECHMS
UMIYNbCa, MPHHIUI CYNEPIIO3ULIUN CHJI, TPUHIMII PABHOIPABHOCTH HWHEPIHAIBHBIX CHCTEM
0TCYETa; MOJICKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, T'a30BHIC 3aKOHBI, MEPBHIA
3aKOH TEPMOJWHAMHKH; 3aKOH COXPaHEHHs DJIEKTPUYECKOTO 3apsja, 3akoH Kymona, 3akoH Oma
JUTSl ydacTKa 1enu, 3akoH OMa JyIsl TIOJTHOW AJIEKTPUUECKOU 11emnu, 3akoH Jxoyns - Jlenna, 3akoH
DIIEKTPOMArHUTHONW  WMHIYKIIUH, 3aKOH COXpPAaHEHHWS DSHEePruH, 3aKOH TMPSIMOJIMHEWHOTO
pacrpocTpaHeHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH NMPEIOMIICHHUS CBETa; 3aKOH COXPaHEHHS
SHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPHUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHsI MAcCOBOTO YHCIa, MOCTYynaTel bopa, 3aKOH paJMOaKTUBHOTO Paclaja); YBEpPEHHOE
WCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH TpH aHan3e (PU3MUYECKHX SIBICHUH U TPOIIECCOB;

5) yMeHHe YyYHWTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3WYECKHX MOJIEINeH:
MaTepuallbHas TOYKa, HHEPIHATbHAs CHCTeMa OTCYeTa, UICaIbHBIN Ta3; MOJEIN CTPOSHHS Tra30B,
KHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBINA AIEKTPHUECKHUNA 3apsi, saepHast MOJETb aToMa, HyKIIOHHAs
MO/IeJTb aTOMHOTO si7[pa TP pelIeHn: (prU3nIecKux 3a/1ad;

6) BlaJieHWEe OCHOBHBIMH METOJAMH HAy4yHOTO ITO3HAHMS, HWCIOJIb3yeMBIMH B (pH3HKe:
MPOBOJIUTH TPSIMBIE W KOCBEHHBIC M3MEpEHUs (PU3MUYECKMX BEIUYMH, BBIOMpAs ONTHMAbHBIN
croco0 U3MEpEeHUs M HCIOJb3ysd H3BECTHBIE METOJbl OLEHKM IOIPEIIHOCTEH H3MEpPEHUH,
IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH C MCIOJB30BAaHMEM IHPSAMBIX
U3MEpEeHNH, OOBSCHATH MOJYYEHHBIE PE3Y/IbTaThl, MCIOJbB3yd (PU3UYECKHE TEOPHH, 3aKOHBI U
NOHATUSA, W JejaTh BBIBOJABI;, COONIOJATh MpaBuja O€30IIaCHOrO TpyJa IpH INPOBEICHUU
HCCIIEIOBAaHUI B paMKax y4eOHOTro 3KCIIEPUMEHTa U y4eOHO-NCCIIE0BATENbCKOM 1EATENBHOCTH C
UCIOJb30BAHUEM LHU(PPOBBIX H3MEPUTENBHBIX YCTPOMCTB M J1a0OpaTOPHOTO 000PYLOBaHMS;
c(OPMHUPOBAHHOCTb IPEACTaBICHUI O METO/AaX MOJYyYEHUs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUIA;

7) cOpMHPOBAHHOCTh YMEHHs peElIaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOW (hu3nyecKoin
MOJIENbI0, UCHOJb3Ys (PU3NYECKHE 3aKOHBI M NPUHLUIBI, HA OCHOBE aHAIM3a YCIOBMS 3a/a4d
BBIOMpaTh (PU3HYECKYIO MOJICb, BBIICIATh (PU3UYECKUE BETUYUMHBI U (POPMYJIbI, HEOOXOIUMBIE
IUIl ee pelleHMs, IMPOBOAUTh pacueTbl U OLEHMBATH DPEAIbHOCTb IOJYYEHHOTO 3HAYCHMS
¢u3nyeckoll  BEJIMYMHBI;  pellaTh  KAaueCTBEHHbIE  3aJaud,  BBICTpAauBas  JIOTUYECKU
HENPOTUBOPEUYMBYIO LIETIOYKY PACCYKJEHUN ¢ ONIOPOI Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

8) chopMUPOBAHHOCTh YMEHUS MPUMEHATh NOJYYEHHBIE 3HAHUA Ul OOBSCHEHUS YCIOBUH
IpOoTeKaHusl (PU3NYECKUX SBJICHUM B NPUPOAE M JUI1 HPUHATHS NPAKTUYECKUX pPELICHUH B
IIOBCEJHEBHOM JKMU3HHU Ul oOecrieueHust 0€30MacHOCTH IpU 00pallieHUH ¢ OBITOBBIMU NPUOOpamMU
U TEeXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 370POBbS U COOJIIOJIEHHS HOPM HKOJOIMYECKOTO
MOBEJICHUsI B OKpYXarollel cpene; NMOHUMaHUE HEOOXOAMMOCTH TNPUMEHEHUS JOCTHXKEHUH
(U3UKU ¥ TEXHOJIOTUH JUIsl pallMOHATIBHOTO MPUPOJIOTIONb30BaHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOM MO3MIIMHU 10 OTHOLIEHHIO K (PU3NYECKOi nHpopmanuy,
M0JTy4aeMoil U3 pa3HbIX UCTOYHHKOB, YMEHUH HCMOJIb30BaTh HU(PPOBBIE TEXHOIOTUH ISl TOUCKA,
CTPYKTYpUPOBaHUS, HWHTEpPOpETallMd M MpPEACTaBICHUS Yy4eOHOW U HAy4YHO-INOMYJSPHOMN
uHGpOpMalNY; pa3BUTHE YMEHUN KPUTHUECKOTO aHAIN3a MoJydaeMoil nHpopMaIuu;

10) oBiageHne ymMeHusIMH pabOTaTh B TPYIIE C BBHINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX
poJeil, mmaHupoBaTh pabOTy TPYIIBL, PANUOHATBHO PACHPENeNsiTh JeSITEIbHOCTh B
HECTAHIAPTHBIX CHUTYaLUsAX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB TPYIIIBl B
peleHre paccMaTpuBaeMOi POOIIEMBI;
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11) osmanenue (chOPMUPOBAHHOCTh TNPEACTABICHUN) MpaBUIAMH 3alHCH (PH3UICCKUX
dbopmyn penbedHO-TOYCUHOUN crucTeMbl o0o3HaueHuid JI.bpains (s ciaenbiX U CIabOBHIAITUX
oOyJaronuxcs).

IIpenmernsble pesyabtarsl (POII COO n. 115.8.4., 115.8.5.)

B npouecce usydyenuss kypca ¢pusuxku 6a3oBoro ypopus B 10 kiacce odyuarommiicsi
HAY4YUTCH:

JEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MeCTO (U3UKUA B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTHUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKHM M TEXHOJIOTH, B NMPAKTUYECKOMN
JIeATEIILHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS] W3YYCHHBIX (U3UYECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEpLHUaJbHAs CHCTEMa OTcueTa, aOCOJIIOTHO TBEpAOE TeJO, HJeaTbHBIN Ta3, MOJEIH
CTPOEHHUS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUECYHBIA SJIEKTPUYECKHI 3aps]l NPU PEIICHUU
(buznyeckux 3anay;

pacro3HaBaTh (HU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHHS BENIECTBA W DJIEKTPOJIMHAMUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE TMPSMOJMHEHHOE JBW)KEHHE, CBOOOTHOE TAaJCHHUE Tell,
JBIDKEHUE TI0O OKPYXKHOCTH, HMHEPIIHS, B3auMoielicTBUE Tel, Tuddy3usi, OpoyHOBCKOE ABUKEHUE,
CTPOCHHE KHUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 0O0beMa Tel MPHU HarpeBaHUU (OXJIAKICHUN),
TEIUIOBOE PABHOBECHE, HCIAPEHUE, KOHJACHCALMs, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&YKHOCTb BO3/yXd, ITOBBIIICHUE JABJIECHUS I'a3a [PU €r0 HArpEeBaHWU B 3aKPBITOM COCYJE, CBS3b
MEXy IapamMeTpaMHu COCTOSIHUSI Ta3a B M30IMPOLECCax, MEKTPU3aLUUs TeJ, B3aUMOJICHCTBUE
3apsJI0B;

OTIHMCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKUEe BEIMYHHBI: KOOpIUHATa,
IIyTh, NEPEMEILIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Tela, KUHETUYeCKas
SHeprusi, MOTEHLHUalbHas SHEPrus, MeXaHHueckas paboTa, MeXaHHYecKas MOLIHOCTb; IpHU
OTMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIIOJIb3YEMbIX BETMYHH, X 0003HAUCHUS
U eIMHUIBI, HAaXOAUThb (OPMYJbI, CBS3BIBAIOLIUE TAHHYIO (U3NYECKYIO BEIUYHHY C APYTUMU
BEJINYMHAMU;

ONMCBIBAaTh HW3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SIBIEHUSA, HCHOJb3YS
¢busznueckue BENUYMHBI: JaBlIEHUE Ta3a, TeMIlepaTrypa, CpelnHss KUHETHYecKas »SHeprus
Xa0THUYECKOTO JBUKEHHUS MOJIEKYJ, CpPEJHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSs SHEprus, paborta rasza, kod()UIHMEHT MOJIE3HOTO NCHCTBUS TEIJIOBOTO
JBUTATENS; MPU OMMCAHUU MPABWILHO TPAKTOBATh (PU3UUECKHI CMBICI MCIOJB3YEMbIX BEIUYHH,
UX O0O0O3HAYeHWS U EAUHUIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE JAaHHYIO (DHU3HYECKYIO
BEJIMYMHY C IPYTUMU BEJIMUYUHAMU;

ONMCBIBATh M3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE SIBICHHS
(mporiecchl), MCMONB3YS (PU3UYECKHE BETUYHHBI: AIIEKTPUUYECKUM 3apsl, SJICKTPUUYECKOE MOJIe,
HalpsHKEHHOCTh MOJIs, MOTEHLHAN, pPa3HOCTh MOTEHUMAJOB; IPU OMNHCAHUM IPABUIIBHO
TPaKTOBaTh (PU3UYECKHII CMBICI HCIMOJB3YEMbIX BEIUYUH, HX OOO3HAYEHHS W EJAUHUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMHU BETUUUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBICHUS, HCTOJIB3ysd (PU3NYECKHE 3aKOHBI H
MPUHIMIIBL: 3aKOH BceMUpHOro taroreHus, I, II m III 3axoHel HbroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, TPUHIUI CYNEPHO3ULIMUA CUJI, TPUHIUI
paBHONPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEN KUHETHYECKOW HSHEPrUU TEIUIOBOTO JBUKEHUS
MOJIEKYJT C aOCONIOTHOM TeMIlepaTypoid, MEpBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHECHHUS
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ANEKTPUUECKOT0 3apsafa, 3akoH KyloHa, py 3TOM pa3nnudarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI O HCCIENOBAaHUIO (DM3WYECKHX SBICHUH W TPOIECCOB C
WCIIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX H3MEPEHHH, TIPH 3TOM (hopMyIHpoBaTh mpobdiaeMy/3anaqy
U TUNOTE3y Y4eOHOIro 3KCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 00OpYyIOBaHMS,
MIPOBOJUTH ONBIT U (GOPMYIHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPAMbIE M KOCBEHHbIE H3MepeHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIN CIIOCOO HM3MEPEHHs] M MCIOJIb30BaThb H3BECTHBIE METOJIbl OLIEHKHU
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEJIMYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEHul, NpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJY4YEHHOU
3aBUCHUMOCTHU (PU3MUECKUX BEJIMYMH B BUE TaOIHIl U IrpadUKOB, AeIaTh BBIBOJIBI IO pe3yabTaTam
UCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30MacHOro TpyJda HpU TMPOBEACHUU HCCIEIOBaHUI B paMKax
y4eOHOTO  JKCIEpUMEHTa, Y4eOHO-HCCIEN0BATENbCKOM M  MPOEKTHOM  JAEATEeIbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

pelmarth pacyeTHble 3aJjaud C SIBHO 33JaHHOM (M3MYECKON MOJeNblo, HUCHOIb3YyA
(bu3nyeckre 3aKOHbl U MPUHLUIBI, HA OCHOBE aHAN3a yCJIOBHA 3aJaud BbIOUPATh (PU3NYECKYIO
MOJIeNb, BBIACIATh (PU3MUECKUE BEIUYMHBI M (HOPMyJbl, HEOOXOOUMBIE UIsl €€ pelIeHus,
IIPOBOJIUTH PAcUeThl M OLICHUBATh PEAIbHOCTD MOTy4YE€HHOI'O 3HAaYE€HUs! (PU3MUECKON BETMUNHBI;

pelaTh KaueCTBEHHbIE 3a/laud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUHMBYIO LEMOYKY
pacCy)KJEHUH C HCIOJb30BAHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MYECKHUX
SIBIICHUIA;

UCIOJb30BaTh IPU PEHIEHUH Y4YEOHbIX 3aJa4 COBPEMEHHblE HH(OPMAIMOHHbIC
TEXHOJIOTUU [UI TIOMCKa, CTPYKTYpUPOBAHUS, MHTEPHNPETALUU U IPEACTaBICHUS y4yeOHOU u
Hay4YHO-TIONYJISIPHOM MHGpOpMAaluy, IOJYyYeHHOM W3 pa3iM4HbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

IPUBOANUTH IPUMEPHI BKJIAJa POCCHUMCKUX M 3apyO€KHBIX YYEHBIX-(QU3HKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEIAHEBHOW KHU3HM JUIf
oOecrieyeHns 6€30MaCHOCTU MPHU OOpallleHUH ¢ NpUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMU, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOZICHNSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOLIEH cpene;

paloTath B IpyIiIie ¢ BBIIOJIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIAHUPOBATh PAbOTY
IpYIIBbl, palMOHAIBHO paclpelesiTh OOS3aHHOCTM M IUIAaHMPOBaTh  JAEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalUsX, OLICHWBATh BKJAJ KaXJOTO W3 YYaCTHHUKOB TPYIIbl B pelIeHHE
paccMaTpuBaeMoil MpoOIEMBbI.

B npounecce m3yuennss Kypca ¢pusukm 0asosoro ypoBus B 11 kiacce odyqarommuiics
HAYYHTCH:

JI€MOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B NPAKTUYECKOU
NeATeIbHOCTH JII0JIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl T[PUMEHEHHs HW3YyYEHHBIX (U3MUECKHX MOJeNeil: TOuYeqHbIH
NIEKTPUYECKUM 3apsi]l, JIyd CBETA, TOUCUHBIN UICTOYHUK CBETA, AJIEPHAs MOJAEIb aTOMa, HYKJIOHHAs
MO/IeJIb AaTOMHOT'O si/ipa MpH pelieHnH (Pru3ndecKkux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SBJIEHHUs (IPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA U KBAHTOBOM (DM3MKM: SJIEKTPHUECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
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XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJCHCTBUE MAarHUTOB, 3JCKTPOMArHUTHAs
WHJYKIUSA, JEWCTBHE MArHUTHOTO TII0JIi HAa TPOBOJHUK C TOKOM M ABWXKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIEC KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE,
nperomwiieHne, uHTepdepeHnms, audpakius W TOJApU3alUs CBeTa, MJWCICPCHS CBETA,
dotoanekrpudeckuii 3pdexr (hoTorddekT), CBETOBOC NaBICHHE, BO3SHUKHOBCHHE JTHHEWYATOTO
CIEKTpa aToMa BOJOPO/JIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIiOAKTUBHOCTb;

OTMCBHIBATh M3YUYEHHBIE CBOWCTBA BEHIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIC, ONTUYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPENl) M AJICKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIWYUHBI: DJJIEKTPUUECKUM 3apsil, CHiIa TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, DICKTPUIECKOE COMPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAs CHIIA,
pabota TOKa, WHAYKIMS MAarHATHOTO TMoOjs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUs JJIEKTPUUECKOTO M MArHUTHOTO TOJICH, MEpPHOJl M YacToTa KOJeOaHWil B
KOJIeOaTeIbHOM KOHTYpE, 3aps W CUjia TOKa B IMPOIECCe TAPMOHHYECKHX 3JIEKTPOMArHUTHBIX
KoJiebaHui, (POKyCHOE pacCTOsTHME W ONTHYECKas CWia JIMH3bI, TPH OMHCAHWH IPaBUIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOJIb3YEeMBbIX BEJIWYWH, WX OOO3HAUYEHWUS W €IUHUIIBI,
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU BETMUYNHAMU;

OTMCHIBATh HW3YYCHHBIC KBAHTOBBIC SBIEHUS U TIPOIECCH, HCIONB3yd (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPTUS M
UMITYJIbC  (OTOHA, TIEPHOJ TOJypacranga, dSHEPrus CBS3HM AaTOMHBIX fJEp, TNPH ONHCAHUHN
MPaBUWJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHUS U
eIVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIHME JAHHYIO (DU3UYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYNHAMH, BBIYUCISITH 3HaYCHUE (PU3UYECKOM BEIIMUNHEI;

aQHAJTM3UPOBATh (PU3WYECKUE TPOIECCHl W SBIICHUSA, HMCIOJL3Yys (U3MYecKue 3aKOHBI M
NpUHIUIBI: 3akoH Owa, 3aKOHBI IIOCJIEJI0BAaTEILHOTO M MHapaICIBHOTO  COCIUHCHHS
MPOBOJHUKOB, 3akoH Jlkoynsg-JIeHna, 3aKOH  JJIGKTPOMAarHUTHOW  MHAYKIMH,  3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHCHUs CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHHE DHHITeHHA 11 (oTod(DdeKTa, 3aKOH COXpAaHSHUS YHEPTUHU, 3aKOH COXPAHCHHS
HMITYJIbCA, 3aKOH COXpPaHEHHUs DJICKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHsS MAacCOBOTO YHCIIA,
nmoctynaaTel bopa, 3akOH paJMOAaKTHMBHOTO pacrajaa, IpH OTOM pa3idyaTh CJIOBECHYIO
(hOopMYyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXEHUE M YCIOBHS (TpaHHIlBI, OOJACTH)
MIPUMEHHUMOCTH;

OTIPEJIeNIATh HAMpPABJICHUE BEKTOpPAa WMHAYKIHWHA MAarHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl AMriepa u cuitbl JlopeHna;

CTPOMTDH M OITUCHIBATh U300PAKECHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JIMH301;

BBITIOJTHATh DKCIIEPUMEHTHI I10 HMCCIICIOBAHUIO (DU3MYECKUX SIBJICHHUH W IPOIIECCOB C
UCIOJIb30BAHMEM  TPSAMBIX M KOCBEHHBIX HM3MEpPEeHMi: TMpu 3TOM  (OpMYyIUpOBATH
npoOieMy/3afady U TUNOTe3y y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pynoBaHus, TPOBOUTH OTBIT U (POPMYIUPOBATH BBIBOIBI,

OCYILIECTBIISITh TPSAMBIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEITUYHUH, MPH OSTOM
BBHIOMpATh ONTUMAIBHBIN CIOCO0 HM3MEPEHHs] U HCMOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHMUIA:
MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YNIbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BeIMYMH B BHAe Tabnui W rpadukoB, JenaTh BBIBOABI IO pe3ylbTaTaM
HCCIICIOBAHHUS;

cobOmronare mpaBuia Oe30MacHOro Tpyda NpU TMPOBEACHUU HCCIEIOBAaHUM B paMKax
y4eOHOTO  JKCIIEpUMEHTa, Y4eOHO-MCCIEeOBATENIbCKOM U MPOEKTHOW  JEATEeIbHOCTH C
MCIO0JIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;
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pemaTh pacyeTHbIE 3aaydl C SBHO 33aJaHHOM (PU3MYECKOW MOJIENbI0, HCIOJIb3Ys
¢u3nveckne 3aKOHBI U MPHUHIUIB, HA OCHOBE aHAJM3a YCIOBHSA 33/a4 BHIOMpATh (PH3HUECKYIO
MOJIeNb, BBIACIATh (PU3MUECKUE BEIUYMHBI M (HOPMYJbl, HEOOXOOUMBIE ISl €€ pelIeHUs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJyYeHHOTO 3HaUCHUS (PU3MYECKON BEINYHHBI,

pemaTh KaueCTBEHHBIC 3a/Ia4M: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYHBYIO IETOYKY
pacCy)KJIeHHH C HCIOJb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3MYECKHX
SIBJICHU;

WCTONB30BaTh TP PEHICHMH YUeOHBIX 3aJad COBPEMEHHbIE WH(POPMAIMOHHEIE
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPUPOBAaHUS, WHTEPIPETAMU W TPEICTABICHUS y4eOHOW U
HAYYHO-TIONMYJISIPHOW WHGOpPMANWK, TIOJYYSeHHONH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJTM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

OOBSICHATH MPUHITUITBI ACHCTBUS MAITUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IndaTh
YCTIOBHSI HX 0€301TaCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HHU;

MPHUBOANTH TPUMEPHI BKIIAJAa POCCHICKUX M 3apYOCIKHBIX YUYEHBIX-(H3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIONb30BAaTh TEOPETUYECKHE 3HAHUS 10 (HU3UKE B TIOBCEJAHEBHOW IKU3HH LIS
obecrnieyeHrs 6€30MacHOCTH MpH oOpallleHnu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUS 3JI0POBbSI U COOITIOZICHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpe/e;

paboTaTh B rpyIiie ¢ BBITIOJTHEHUEM Pa3IMYHBIX COIUATBHBIX POJIEH, MIIAHUPOBATh PA0OTY
IpYyIIBbl, palMOHAIBHO paclpenesaTh OOf3aHHOCTM M IUIAHMPOBATH  JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaIMsX, OLICHMBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYINIbl B pELICHHUE
paccMaTpuBaeMon MpoOIEeMBbI.

IliianupyemMble pe3y/ibTaThl OCBOCHUA Y4eOHOIro npeamMera B coorBercTBuu ¢ ®I'OC

CIIO u Ha ocHoBe TpedoBanuii ®I'OC COO
Oco0oe 3HaueHne y4eOHbIN peaAMET UMeeT Ipu (GOPMUPOBAHUU U PA3BUTUU CIIEAYIOUINX

00X u npodecCuOHaIbHBIX KOMIIETEHIUI:

Bri6upath criocoOsl pemieHus: mpohecCuoHaNbHOM AeSITENbHOCTH MPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM

Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IMOWCKA, aHaiu3a M HHTEpIpeTaruu
OK 02 | undpopmanmu, ¥ UHPOPMAIMOHHBIE TEXHOJOTUU Ui BBIMOJIHEHUS 334
poQecCUOHAIBHON eATETbHOCTH

[InanupoBaTh U peann30BHIBaTh COOCTBEHHOE MPO(GECCHOHATBHOE U JIMYHOCTHOE
pa3BHUTHE, MPEANPUHUMATEIbCKYIO AESITEIbHOCTh B Ipo(ecCHOHaNbHOM cdepe,
WCII0JIb30BaTh 3HAHUS MO ()MHAHCOBOM I'PAMOTHOCTH B PA3IUYHBIX KHU3HEHHBIX
CUTYaIUSIX

OK 04 D¢ddexTrBHO B3auMOIEHCTBOBATh U pabOTATh B KOJUIEKTUBE U KOMAaHJIE
OcymniecTBIATh YCTHYIO M IUCBMEHHYIO KOMMYHMKAIMI0 Ha TIOCYAapCTBEHHOM
OK 05 | s3eike Poccuiickoit @expepauuu ¢ ydyeToM OCOOCHHOCTEH COLHUAIBHOIO H
KYJIbTYPHOTO KOHTEKCTa

ConelicTBOBAaTh  COXPAaHEHHMIO OKpYXKalollel cpelbl, pecypcocOepexeHuIo,
OK 07 | npumeHAT, 3HaHUS 00 W3MEHEHMHM KIUMara, MPUHIUNBI OepeKIMBOTrO
MIPOU3BOICTBA, Y(P(PEKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYAIUSX.
OpraHuzoBbIBaTh pa3iIM4YHbIE BHJBl JESATEIBHOCTH (NPEAMETHAs; HUIPOBAas;
[IK 2.1. | TpynoBas; IO3HaBAaTEIbHAs, MCCIENAOBATEIbCKAs M IPOEKTHAas JAEATEIbHOCTH;
XY/10)KECTBEHHO-TBOpYECKas; MPOJYKTUBHAS JEATENILHOCTh M Jp.) U OOLIeHHE

OK 01

OK 03
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JIETe paHHEro M JOLIKOJIbHOI'O BO3pacTa.

OcymiecTBiATh ~ OpraHu3alldi0  mpolecca  OOydyeHUss [0 OCHOBHBIM
K 3.5, | 001eo06pasoBaTebHBIM POrpaMMam JIOLIKOILHOTO 00pa3oBaHys B COOTBETCTBHH
C CAaHUTApPHBIMH HOPMaMU U TIPaBUJIAMHU.

Conepxxanue y4eOHOro nmpeamera

BBenenue. @Pu3dnKa U MeTOAbI HAYYHOI' 0 MO3HAHUS

®usznka-pyHriaMeHTanbHass Hayka o mHpupoje. EcrecTBEeHHO-HAy4HBIM METOJ] MO3HaHUS,
€ro BO3MOXXHOCTH WM TPAHUIIBI TPUMEHUMOCTH. DKCIIEPUMEHT M TEOpUsl B MPOIECCe MO3HAHUS
npupoisl. MoaenupoBanue GU3NIECKUX SBICHUN U TpoiieccoB. Posb skcniepruMeHTa U TEOPUH B
npouecce TMo3HaHUA Tpupoabl. Dusmueckas BennunHa. Du3znyueckue 3akoHbI. [ paHUIBI
MIPUMEHUMOCTH pU3NYECKUX 3aKOHOB U Teopuil. [Ipunuun coorBercTBus. [lonsitue o pusndeckoit
kapTtuHe mupa. [lorpentHocTn u3mMepeHuit GU3NIECKUX BETUYNH.

Pa3znea 1. Mexanuka

Tema 1.1 OcHOBBI KHHEMATHKH

OcHogHoe codeporcanue yuebHo20 Mmamepuana

Mexannka. MexaHndeckoe ABHKEHUE W ero Buabl. KnHematumka. MaTepuanbHas TOYKa.
CkansipHble ¥ BEeKTOpHbIE (U3NYeCKue BeTUYHMHbI. OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUKEHUSI.
Cucrema orcuera. Tpaektopus. I1yTh.

[Tepemenienue. PaBHOMepHOE mpsiMOJMHENHHOE ABUXKEHHE. CKOpPOCTh. YpaBHEHHUE
JIBW)KEHUS. MTIHOBEHHAasT W CpeaHsAs. CKOpOCTH. YckopeHue. IIpsimosiHelHOE ABUKEHHE C
MOCTOSIHHBIM yCKOpeHueM. JIBMKeHHe C TOCTOSHHBIM YCKOPEHHUEM CBOOOJHOTO MaJeHUSs.
PaBHOMEpHOE IBMKEHME TOUYKHM 10 OKPYXHOCTH, YIJIOBAasl CKOpPOCTb. LleHTpocTpemuTenbHOE
YCKOPEHHE.

Ilpakmuueckue 3anamus
N3yueHne MexaHM4eCKOTO JBMKEHHU Tena. Pemienue 3anad.

Tema 1.2 OcHOBELI JMHAMHUKH.

OcHogHoe codepoicanue yuebHo20 Mmamepuana

Hunamuka. OcHoBHas 3amgavya auHamukud. WMuepuus. Cuia. Macca. 3akOHbI MEXaHHMKHU
Hetotona. Ilpunuun otHocurenbHocTn ["amunes. Cunbl B nmpuponae. Cuila TSKECTH M CHJIA
BCEMHUPHOTO TATOTEHUs. 3aKOH BCEMHUPHOTO TsiroreHus. llepBas KocMmuueckass CKOpPOCTb.
JIBuxxenue miaHer u Mmanbix Ten ConHeuHolM cuctembl. Bec. HeBecomocts. Cuibl ynmpyrocrtu.
Cwiibl TpeHusl.

Ilpakmuueckue 3anamus

UccnegoBanue pa3iauyHbIX BUJOB CUJI. OKCIIEPUMEHTAJIBHOE OINPEICICHUE BEIUYHHbI
rpaBUTAMOHHOM NTOCTOSIHHOM. Pemenue 3amay.

Tema 1.33aKoHbI COXpaHEeHHUsI B MeXaHHUKe.

OcHogHoe codepoicanue yuebHo20 Mamepuana

Nmnynse Tena. Mmnynbe cuiibl. 3aKOH COXpaHEHUs UMIYJbca. PeakTHBHOE ABMKEHUE.
Mexannyeckass paboTa U MoIIHOCTh. KuHetndeckas sHeprus. [loTeHnmanpHas >Heprus. 3aKkoH
COXpaHEHHUs MEXaHHYeCKOW sHepruu. PaboTa cunbl TshkecTd M cuiia ynpyroctu. lIpumenenue
3aKOHOB coxpaHeHHus. [I[puMeHeHrne 3aKOHOB COXpaHEHHUS.

Ipaxmuueckue 3ansamus

[IpoBepka 3aKkoHA COXpaHEHUSI UMITYJIbCA U 3aKOHA COXpaHEeHUs SHepruu. Pemienue 3agau.

Tema 1.4 OCHOBBI CTATHKH

OcnosHoe cooepaicanue yuebH020 Mamepuana
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Cratuka. PaBHoBecue u ero Bujpl. Ilneyo cunsl. MomeHT cuiibl. IIpocThie MeXaHU3MBI.

IIpakxmuueckue 3anamus

N3yuenne MmexaHuveckux kojeOanmii. Pemenue 3amad.

Tema 1.5 MexaHuKa KUAKOCTEH U ra3oB.

OcHosHoe codeparcanue yuebH020 Mamepuaid

IM'maponunamuka. laBnenue. 3akon [lackansa. CooOmiaromnuecs: cocyabl. ['napaBnudeckuit
npecc. 3akoH Apxumenaa. Ycioue miaBanus ten. [logpeMHuas cuna.

Koumponenoe mecmuposanue Nel «Ocnosnvie pazoenvt mexanuxu. Buovl mexanuueckoeo
OBUIICEHUSL. »

Paznes 2. MoJgekyasipHasi puznka u TepMOIMHAMHUKA

Tema 2.1 OcHOBBI MOJIEKYJ/ISIPHO-KHHETHYECKOH TeOPHH.

OcHosHoe codeparcanue yuebHo20 Mamepuaid

OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETUUECKOW Teopuu. PasMepbl U Macca MOJIEKYI
u aromoB. Jluddy3usa. bpoyHoBckoe npmwkenue. CTpoeHHE Ta3000pa3HBIX, KUJIKUX U TBEPIBIX
ten. neanwHeiil ra3. /{aBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -KMHETHYECKON TEOPHUH
ra3oB. Temmeparypa u ee usmepeHue. AOCOJIIOTHBIN Hyllb TeMmeparypbl. TepMoauHamMUuecKas
mkaja temmneparypbl. Temmeparypa 3Be3fl. CKOpOCTH ABW)XKCHHS MOJIEKYT M HX H3MEpEHHE.
VYpaBHEeHHE COCTOSHUSA UcATBHOTO ra3a. M3omnponeccs u ux rpadguku. ['a30BbIe 3aKOHBI.

Ipakxmuueckue 3anamus

N3ydenue ogHOrO M3 M30MponeccoB. Pemenue 3agay.

Tema 2.2 OcHOBBI TEPMOAMHAMHUKH

OcHogHoe codeporcanue yuebHo20 Mmamepuaia

TepmonuHamudeckass cucreMa. BHyTrpeHHsst dHeprus. Yuciao cremeHed CcBOOOJBI.
N3menenue BHyTpeHHEH sHepruu. Paborta u Teruonepenada.KomnuecTBo TemoTel. YpaBHEHNE
teroBoro OanaHca. [lepBoe Hauano TepMmomuHamuku. AnmabaTHbIN mporecc. BTopoe Havano
tepmoauHamuku. Teroselie npurarenu. KI1/] teruioBoro nurarens. OxpaHa npupobl.

Ilpakmuueckue 3anamus

Onpenenenue KIIJ] mpocThix MEXaHM3MOB UM TEIUIOBOM MalluHbl. Pemenue 3amay.

Tema 2.3 ArperaTHblie COCTOSIHHS BelllecTBa U (pa3oBble MepPexo/bl.

OcHogHoe codepoicanue yuebHo20 Mmamepuana

Ucnapenne u xonjeHcauusa. HacelmenHsld map u ero cBoiictBa. OTHOCUTEIbHAs
BIQXXHOCTh Bo3ayxa. [Ipubopbl [uisi ompeneneHuss BIaXHOCTH Bo3ayxa. [lnaBieHuwe u
kpuctaum3auus. Kunenue. 3aBUCMMOCTh TeMIepaTypbl KUIIEHHS OT JaBJCHUS. Y JelIbHbIE
BEJINYMHBI. XapakTepucTuka JKUJIKOIO  COCTOSIHMSL — BellecTBa. DBIMKHMM  MOPSAOK.
[ToBepxHocTHOe HatsbkeHue. CMaumBanue. KanwuispHble siBiieHHs. XapaKTEpUCTHKA TBEPIOIO
coctosiHus BemecTBa. Kpucrammueckue u amopdHbie Tena.

Ilpakmuueckue 3anamus

Onpenenenre BIAXKHOCTH Bo3ayxa. McciemoBaHue NpOLECCOB NEPEXOAA BEIIECTB U3
OJIHOTO arperaTHoro COCTOSIHUA B Apyroe. Pemenue 3anay.

Koumponvnas paboma No2 «Monexkynsapuas puzuxa u mepmoOuHaAMuKay.

Pazgen 3. DiekTpoaMHaMuKA.

Tema 3.1 JnexTpuueckoe noJe.

OcHogHoe codepoicanue yuebHo20 Mamepuana

DNEKTPOCTAaTUKA. DIEKTPUUYECKUN 3apsll. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl. 3aKoH
coxpaHeHus 3apsga. 3akoH Kyrnona. Dnekrtpuueckoe mnone. HampsskeHHOCTb 3JIEKTPUUECKOTO
nons. [lpunnun cynepno3uuuu nojed. [IpoBoAHUKM B 3i€KTpUYECKOM Tose. JIMd3JIeKTpUKU B
anektpuueckom mnone. [lomspuzauus audnexkrpukoB. [loTeHmuman. Pa3HOCTh NOTEHLMANIOB.
DKBUIMOTEHUIUAIIbHBIE TIOBEPXHOCTU. CBS3b MEXK/y HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIMAJIOB
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ANEKTPUUECKOTO TOJIS. DIIEKTpoeMKocTh. KoHieHCcaTOphl. DHeprus 3apsHKeHHOTO0 KOH/ICHCATOPA.

[IpuMeHeHne KOHIEHCATOPOB.
Ilpakmuueckue 3anamus
[TocnenoBarensHOE U TApAJUICTHLHOE COSIMHEHUE KOHIEHCATOPOB. Pemenue 3a1ay.
Tema 3.2 3aK0HbI HOCTOSIHHOI'O TOKA.

OcHosHnoe codepaicanue yuebH020 Mamepuaid
YcnoBusi, He0OXOMMBIC JUISI BOSHUKHOBEHUS U TIOJICPKAHUS IEKTpUIecKoro Toka. Cuia

TOKa. OJIeKTpUYecKkoe compoTuBieHue. 3akoH Owma nans yyactka uenu. [lapannensHoe u
MOCIIEIOBATEIHbHOE COSTMHEHHE TIPOBOTHUKOB. Pab0oTa M MOIIHOCTH TIOCTOSIHHOTO TOKa. TeruioBoe
neiictBue Toka 3akoH Jlxoyns-Jlenna. DnekTpoaBHKyIas CHiIa HCTOYHUKA TOKa. 3akoH Oma st
ITOJTHOW LIETIH.

Ipakxmuueckue 3anamus

W3yuenne mocienoBaTeNIbHOTO M MApauIeIbHOTO COCAMHEHHS TMPOBOIHHMKOB. [IpoBepka
3akoHOB J[xkoyns-Jlenua. Pemenue 3agay.

Tema 3.3 JiekTpUYeCKU TOK B Pa3JIHYHbIX CpeJax.

OcHogHoe codeporcanue yuebHo20 Mmamepuana
DNeKTpUYecKUi TOK B METajllaX, B AIEKTPOJIUTAX, Ta3aX, B BaKyyMe. DJEeKTposn3. 3aKoH

anexktponusza Papanes. Buabl ra30oBbIX paspsnoB. TepmoanekTpoHHas smuccus. [lmasma.
DNEeKTpUYECKUd TOK B TOJympoBoaHUKax. CoOCTBEeHHass W TPHUMECHas MPOBOJUMOCTH. P-n
nepexo. [lomynpoBogHukoBeie puOOPLI. [IpuMeHeHne moynpoBOIHUKOB.

Ilpakmuueckue 3anamus
[IpoBOAHMKY M AUDIEKTPUKH B HJIEKTPUUECKOM IIOJIE.

Tema 3.4 MaraurHoe noJie.

OcHosHnoe codepoicanue yuebHo20 mamepuana
Bexktop wuHAOyknuM MarHuTHOro mnoJia. B3aummopneiictBue TokoB. Cuiia  Amrmepa.

[Ipumenenne cuiibl Amriepa. MarHuTHbIM NOTOK. /[eliCTBME MAarHMTHOIO MOJI HA JABHKYIIHUICS
3apsg. Cuna JlopeHuna u ee npuMeHeHwe. MarHuTHble cBoiicTBa BemlecTtBa. CosHeuHas
AKTUBHOCTH M €€ BIIUSHHUE Ha 3eMI1t0. MarHuTHbIe OypH.

Ilpakxmuueckue 3ansamus
MaruuTHEIE CBOVCTBA BellecTBa. Pentenue 3amay.

Tema 3.5 DieKTpOMAarHUTHASE HHAYKIHS.

OcHogHoe cooepoicanue yuebHo20 Mamepuana
SIBneHue >ME€KTPOMAarHUTHOM MHAYKIMHU. 3aKOH 3JEKTPOMAarHUTHOW MHAYKUMH. [IpaBuio

Jlenna. Buxpesoe anextpuueckoe nosie. 2J{C MHAYKIMU B IBWXKYIINXCS MPOBOJAHUKAX. SIBIeHUE
caMOMHIyKIMHU. UHIYKTUBHOCTh. DHEPrusi MarHUTHOTO MOJI TOKA. DJIEKTPOMArHUTHOE TOJIe.

HpaKmutteCKue 3AHAMUA
I/IsyquHe HeﬁCTBHH MAarauTHOIroO I10Jid Ha IIPOBOAHUK C TOKOM, H3YUCHUC ABJICHUA

JIEKTPOMAarHUTHOM MHAYKIMU. Pemenue 3anau.
Konmponvnasa paboma Ne 3 « Qnexmpuueckoe none. 3akonbl HOCMOAHHO20 MOKA.
Maenummnoe none. SnekmpomazHumMHAas UHOYKYUSLY.
Paznen 4. Kore6anusi 1 BOJIHBI.
Tema 4.1 Mexanu4eckue KoJieOaHUsA M BOJTHBI.

OcnosHoe cooepaicanue yuebH020 Mmamepuana
I'apmonunueckue konebanus. CBoOomHBIE MexaHumdeckue Konebanus. IlpeBparenue

SHEPruu TpU KojeOaTeNIbHOM ABWKEHHU. MareMaTudeckuii MasTHUK. [Ipy>KUHHBIA MasTHUK.
BreinyxaeHHple MexaHudeckue KoseOaHus. Pesonanc. [lomepeuHble W TMPOJOJIGHBIE BOJIHBIL.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHUE.
Ilpakmuueckue 3anamus
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Pacrnipoctpanenue painoBoJIH.
Tema 4.2 D1eKTPOMArHUTHbIE KOJI€0AHUS U BOJHBI.

OcHosHoe codepaicanue yuebH020 Mamepuaid
CBOOOIHBIC IJICKTPOMArHUTHBIC KojeOanus. [IpeBparieHune SHEpruu B KoJIeOATEITHHOM

koHType. Ilepuon cBoOOAHBIX 3nekTpuueckux kojedanuil. @opmyna Tomcona. 3aTyxaromue
AIIEKTPOMArHUTHBIE KoJieOaHusl. BhIHYXIeHHBIE AneKTpuueckue Kosiebanus. [lepeMeHHBIN TOK.
Pe3onanc B anekrpuueckoii nemu. ['eneparop nepemeHnoro Toka. Tpancdopmaropst. [loxydenue,
nepefada W pacHpeieieHUue dDJIEKTPOIHEPru. OJIEKTPOMAarHUTHble BOJHBL — CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. OTKpBITHINA KosiebaTrenbHbld KOHTYp. OmnbiThl I'. I'epua. M3o0perenue
pamuo A.C. IlonoBeiM. Ilonatue o paauvocBszu. Ilpunuun paauocssasu. Ilpumenenue

ANIEKTPOMAarHUTHBIX BOJIH.
IIpaxmuueckue 3anamus
N3yuenune CBONUCTB 3JEKTPOMArHUTHBIX BOJIH. Pemenue 3aiay.
Pazgea S. Onruka
Tema 5.1 Ilpupoaa ceera.

OchosHoe cooepaicanue yuebHo20 mamepuana
Todeunblil ncTOYHUK cBeTa. CKOPOCTH pPacHpOCTPAHEHUS CBETA. 3aKOHbI OTPAKEHUS U

npenomiienus ceera. [Ipunnun Ioiirenca. CosHeunble U TyHHBIE 3aTMeHUs. [loHOE oTpaxkeHue.
JIunzel. [loctpoenue nzobpaxenus B muH3ax. opMyna TOHKOM JTUH3bI. YBenudyeHne JIUH3bL. [ a3
Kak onTHueckas cuctema. Onrudeckue npudopsl. Teneckomnsl.

IIpaxmuueckue 3anamus

Onpenenenue nokasarens npeaomieHus crekia. Pemenue 3agad.

Tema 5.2 BosiHOBBIE CBOJCTBA CBETA.

OcHogHoe cooeporcanue yuebHo20 Mmamepuana
HNurtepdepentius cBera. KorepeHTHOCTh CBETOBBIX Jydeid. MHTEepdepeHIMs B TOHKHX

wienkax. Konbua Heiorona. Mcnonbs3oBanue nntepdepeHiny B Hayke U TexHuke. Judpakuus
cBeta. [udpakius Ha 1menu B napamienbHbix dydax. Judpaxuuonnas pemrerka. Ilonspuzanus
nonepeunbix BoJH. [lonspuzanus ceeta. [lonspouast. Jucnepcus ceera. Buasl nznyuenuii. Buss
cnektpoB. CnekTtpbl  ucmyckaHusi. Cnektpel  moryomeHus.  CHeKTpanbHbI — aHAIIU3.
VYnbrpaduoneroBoe usnyuenue. Undpaxpacnoe nznydenue. Penrrenosckue iayun. Mx npupoaa u
cBoricTBa. [lIkana 3neKTpOMarHUTHBIX U3JIy4E€HUM.

Ipakxmuueckue 3anamus
OmnpeneneHue JUIMHBI BOJHBI ¢ IIOMOIIIBIO TU(DPAKIIMOHHON PEIICTKH.

Koumponvnas paboma Ne 4 «Konebanus u 6onnvl. Onmuxay.
Tema 5.3 CnennajibHasi TEOPUSA OTHOCUTEILHOCTH

OcHogHoe codepoicanue yuebHo20 Mmamepuana
JIBrmkeHue co ckopocThro cBera. IlocTynarel TEOpUM OTHOCUTENBHOCTH U CIEACTBUS U3

HUX. VIHBapMaHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyme. DHeprus mnokos. CBsi3b Macchl U
SHEPrUM CBOOOIHOM YaCTHIIBI.

Pazgen 6. KantoBas puszuka

Tema 6.1 KBanToBasi onTuka

OcnosHoe cooepoicanue yuebHo20 mamepuana
KBanroBas runotesa [Tnanka. Ternnosoe n3nyuenne. KopmyckyasspHO-BOJIHOBOH Tyau3M.

®oTonbl. ['unore3a e bpoiis 0 BOJHOBBIX CBOMCTBaxX yactull. /laBieHue cBeta. XUMHUECKOE
nevicteue cBeta. OmnbiTel IILH. JleGenea u H.M. BaBumnoBa. ®otosddexr. VYpaBHeHHe
OiHmreitHa 11 porodddexra. IIpumenenue Gpotosdpdexra.
Ilpakmuueckue 3anamus
Pemenue 3amay.
| Jara BBegenns 01.09.2024
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Tema 6.2 ®u3nka aToMa M AaTOMHOIO S/Apa

OcHosHoe codeparcanue yuebH020 Mamepuaid

Pa3BuTHe B3ryIA10B Ha cTpoeHue BenlecTBa. Mojenu CTpOEHUs aTOMHOIO siapa. SnepHas
mozenb aroma. OmbiTel J. Pesepdopma. Moxens aroma Bomopona nmo H. bopy. KeanrtoBbie
nocrynatel bopa. Jlasepel. PammoaktuBHOCTB.SInepHble peakuuu. JleleHHe TsDKENbIX sep.
WckyccTBeHHast paanoakTUBHOCTh. llemHast simepHas peakuus. YmpasisieMmasl LEHHas peaxiusl.
SAnepusiii  peakrop. TepmosinepHblii cuHTE3. OHeprus 3Be3A. buojormueckoe JelcTBUE
PaMOaKTUBHBIX U3ITyYEHUI.

IIpakxmuueckue 3anamus

MeTo1bl perucTpanuu 3apsKeHHbIX YaCTHII

Konmponvnas paboma Ne 5«Keanmosas gpusurxa.

Pa3nen 7. Ctpoenue Beenennoii

Tema 7.1 CTpoeHuUe COJTHEYHOI CHCTEMBbI

OcHogHoe codeporcanue yuebHo20 Mmamepuana

ConHeyHas cucTeMa: IJIaHEeThl U Majlble Teja, cucreMa 3emMisi-JlyHa.

Ipakxmuueckue 3anamus

CpaBHuTeNbHAs XapaKTepPUCTHKA TIJIaHET.

Tema 7.2 JBouronust BeesieHnou

OcHogHoe codeporcanue yuedHo20 Mmamepuaia

Crpoenne u 3Bosrrorust Conaia u 38e31. Kimaccudukanms 38e371. 3Be3/bI 1 HCTOYHUKHU HX
sHepruu. ['anaktuka. CoBpeMEHHbIE MPEJICTABICHUS O CTPOEHUHU U 3BOJIIOIIMU BceneHHou.

Camocmosmenvuas paboma

CocraBiieHHEe MEHTAJILHON KapThl 3BE3HOTO HeOda.

S0 ONOAU AL R

16.
17.
18.
19.
20.
21.
22.
23.

0.

IIpumepHbIe TEMbI HHANBUAYAJbHBIX IPOEKTOB:

Anexcanap ['puropreBud CTONETOB — PYCCKHM (PU3HK.

Anexcanap CrenanoBud [1onoB — pycckuii y4eHblIi, H300peTaTeNIb PaIHo.
AnbpTepHATUBHAs SHEPreTUKA.

AKYCTHYECKHE CBOMCTBA MOJIYIIPOBOJHUKOB.

Anape Mapu AMiiep — OCHOBOIIOJIOKHHUK JIEKTPOIMHAMUKHY.
ACHHXPOHHBIN JIBUTATEIb.

AcTepou/ibl.

ACTpPOHOMMS HAIIUX AHEH.

AtomHas usuka. M3oromnsl. [IpuMeHenne pagnoakTHBHBIX H30TOMOB.
beckoHTakTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.
bunonsipabie TpaH3UCTOPBHI.
bopuc CemenoBuu SIkoou — (u3UK U U300peTaTeb.
Benuuaiimme oTKpbITHS (QU3HUKH.

Buspl anekTprueckux pa3psoB U UX IPUMEHEHHE.
Brnusinue nedextoB Ha (puznuecKue CBOMCTBA KPUCTAILIOB.
Bcenennas u TeMHasi MaTepusl.

lNanuneo 'anuneit — ocHOBATENb TOUHOTO €CTECTBO3HAHUS.
lNonorpacdus u ee npumMeHeHHeE.

JIBukeHue Tena NepeMeHHON MaccChl.

Judpaxius B HalIel >KU3HU.

Kunkue kpucTaibl.

3akonbl Kupxroda aiis snekTpudeckoil nemnm.

3aKOHBI COXPAHEHHUS B MEXAHUKE.
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24. 3HaueHue OTKpbITUM [ anunes.
25. Urops BacuibeBny KypuaroB — Qu3HK, OpraHn3aTop aTOMHOH HayKH.
26. Hcaak HproToH — co3naTens Ki1accu4eckoil (pru3nkw.
217. Hcnosib30BaHUE 3JIEKTPOIHEPTUHU B TPAHCIIOPTE.
28. Knaccugukanus u xapaKTepuCTUKU 3JIEMEHTAPHBIX YaCTHII.
29. KoHcTpyKIIMOHHAs TPOYHOCTh MaTEpHUAIIa U €€ CBA3b CO CTPYKTYPOH.
30. Konctpykiust u BUIbI J1a3epoB.
31. Kpuosnexkrponuka (MUKpPOIIEKTPOHUKA U XOJION).
32. JlazepHbIe TEXHOJIOTHMHU M X UCIIOJIH30BaHUE.
33. Jleonapno na Bunun — yueHsblif 1 n3o0peraTens.
34, Maiikn @apajeit — co3aarenb yueHHs 00 JIEKTPOMArHUTHOM TIOJIE.
35. Makc Inank.
36. Meto1 MEUEHBIX aTOMOB.
37. MeTtoabp1 HaOIIOIEHUS U PETUCTPALIUK PAJUOAKTUBHBIX U3ITyYEHHH.
38. Mertobl onpenesieHus IOTHOCTH.
39. Muxaun BacunseBrnd JIOMOHOCOB — yYE€HBIHN SHIMKIONEINCT.
40. Mopenu atoma. OnsiT Pesepdopra.
IlepeyeHb MepONIPUATHIA:
- O6pazoBanue NMuctutyra snepreruxku AHBCCP
- llenb poxaenue Jlynmxu ['anpBanu
CensGps | - ABTOMaTHYECKasi MEXIUIAHETHAsI cTaHIMA «JIyHa-2» crasa nepBbIM KOCMHYECKUM
anmapaTom, JOCTUTIIHM MMOBEPXHOCTH JIyHbI
- [lepBeIiif moseT Ha AUpUKAOIIE C TTAPOBBIM JIBUTATEIIEM
- UcnpiTan nepBbiit TenePOHHBI aBTOOTBETYHK
Oxrs6ps |~ YcraHoBieHHE CKOPOCTH HEUTPOHA
- 3amaTeHToBaHa IepBasi apuKOBasi pyyka
- Co3pnanue 6ecripoBoJIOYHOTO Tenerpada
Hosopy | - Ony6nuKoBaHO oq)nunamzHoe MpEeAJIOKEHUE O CO3/1aHNI0 BceMUpHO nayTUHBL
- OTKpBITHE HCKYCCTBEHHOM PaIMOaKTUBHOCTH
- BcemupHbIi IeHb TE€JIEBUICHUS
- llens poxxaenus B.JI.11ladpanosa. du3uk, 3aHMMaBIINNCS padOTaMu B 00J1acTH
Jlexabpp | (DM3HMKY MIIa3MbI U YIPABIIEMOT0 TEPMOSIEPHOTO CHHTE3a
- B Jlenunrpane cnynieH Ha BOJy aTOMHBIN JIEIOKOJI «JIEHUH»
- CBoii niepBbIil NOJIET COBEPIINI Naccaxupckuil camoner NJI-62
- OTkpeiTHE ["anuieem ¢ MOMOIIBIO TOCTPOEHHOTO UM TEJIECKOIa TPEX CIYTHUKOB
AunBape | IOnurepa
- Jlenb poxnenus N.B. Kypuarosa. ®usuk, co3aarensb ynpasiasieMol U
HEYIPABJISIEMOU SACPHON PeaKLUU
- Pyccknii yuensiii A.C. [TonoB nepenan nepeyro B MUPE paiuorpamMmy o JIFOJSX,
Despars TepIAIMX OeICTBUE Ha MOpe
-lens poxaenue [I.11. Menneneesa
-IIpunsATo pemenne o crpourenscTBe B Kazaxcrane kocMoapoma balikoHyp
- OpranuzoBad MHCTUTYT NpUKIaTHBIX (puznyeckux npobdiaem nmenu A.H.
Mapr CeBueHko

- B Mockse OTKPBLIACH HepBa;I BCCCOIO3HAas KOH(i)CpCHI_II/ISI 10 NpUMCHCHUTIO
PCAKTHUBHBIX JICTATCIIbHBIX allllapaToB IJIs MOJICTOB B CTpaTOC(bepy
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- B AHrimm 3anaTeHTOBaH CTEIUIep
- JleHb poskIeHHsI 3HAMEHUTOTO PycCKoro uzooperarens —camoyduku —.I1.

Kynubuna
Anpens | - BnepBbie Ha4an0Ch TPOU3BOICTBO CIIUYEK
- JleHb KOCMOHaBTUKHU
-ITpousomnina aBapust Ha YepHOObLIbCKON ADC

- Jlenb paguo
MexnpeaMerHble CBSI3H YU4eOHOI0 npeaMera (MHTerpanms)
YuebHas

aucuunianHa 1 kypca
(J1A MHTErpaIUn),
TemMa, pasjel

Mait

Exununbl CodepiKanus,
pe3yJ'lbTaTbI/MeTaﬂpe)]MeTHbIe IMOHATHH

OCHOBHOC
Maremartuka

Pemienne cucteMbl ypaBHeHUM, nuHelHas ¢yHKIus, mapabona,
TPUTOHOMETPUUECKUE
KOTaHI€HC,

runepbona, WX TpaQUKd U CBOMCTBA,
(GyHKUIMU: CHHYC, KOCHHYC, TaHTEHC,
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M MX MPOEKIHMH Ha

CIIO)KEHUE  BEKTOPOB,  IPOM3BOJHBIE

ocu KOOPAVHAT,
dJIeMEHTapHBIX (YHKIMH, MNpPU3HAKH MMOJ00USI TPEyroJbHUKOB,
ompeiesieHUe TIIOMAIN TIIOCKUX GUTyp U 00bEMa Tell.
MexaHnnueckoe JBHXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
(BUIOBI  TETUIONEpeaayH,
buomnorus

OpraHU3MOB
JNEKTPUYECKUE SIBICHUS B JKUBOU
JKUBOW MPUPOJE,

TEIUIOOOMEH ~ KHUBBIX
TEIJIOBOE PaBHOBECHE),
JIBUKEHUS B

npupoje, KoyieObaTeIbHbIe
ONTUYECKHUE SBJICHUS B KUBOW IMPUPOJIC, ICUCTBUE paJdallMA Ha
I'eorpadus

KHUBbIC OPTaHU3MBI.
BnaxHocThs BO3myxa, BETpbl, 0apoMeTp, TEPMOMETP, MarHUTHbBIE
MmoJitoca 3eMJyIM, 3ajekKd MarHUTHBIX pyl, (OTOChEMKA 3eMHOU

IIOBCPXHOCTH, ITPCACKA3aHHUC 3eMHeTp}ICCHHﬁ.
Z[I/ICerTHOG CTPpOCHHC BCHICCTBA, CTPOCHUC AaTOMOB M MOIJICKYIJI,
MOJIb BCIICCTBA, MOJIIPHAA MaccCa, TCIIJIOBBIC CBOMCTBA TBépI[LIX

TCI, JKUJKOCTEN M ra3oB, JJICKTPHYCCKHUC CBOMCTBA MCTAlJIOB, XM

o0OpazoBaHus

QJICKTPOJIMTUYUCCKAA JUCCOIalusd, raJibBaHUKa, KPUCTAJIIIMYCCKAsA
MCXaHU3MbI

CTpYKTypa TBEPABIX Tel,

KPHUCTAJUIMYECKOU PEIIETKH, CIEKTPAIBHBIN aHAIIN3.

BUJOB JIEATEIBHOCTH JIETEH B
208 A A TIM.02

IIM.03

Pa3JIMIHBIX

Opranuzanus
JIOITKOJIbHOW 00pa30BaTENbHONM OpraHu3aluu
1o OCHOBHBIM

oOy4deHus

nporiecca

Opranuzanus
o01meobpa3oBaTebHBIM TPOrpaMMam
| Ctpanuna 22
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"fwu@';ﬁ
TemaTnueckoe NJIAHMPOBAHME, B TOM YHCJIE C y4eTOM pado4eil MporpaMMbl BOCIUTAHUSA C
yKa3aHUeM KOJIMYeCTBA 4YacOB, 0TBOAUMBIX HA OCBOEHHE KAMKIOH TeMbl
KoaunuyecTBO 4acoB ®opmupy
HanmeHnoBaHue pa3iesioB U TeM Cam eMble
Jlekn. | Ipakr. p aﬁo KOMIIETeHI[HH
BBenenne. ®Pu3uka H  MeTOAbLI HAYYHOIO
! A y 2 OK 03, OK 05
MO3HAHMSA.
Paznen 1. Mexanuka
OCHOBBI KHHEMATUKH 2 2 OK 01, OK 02,
OK 04, OK 05,
OCHOBEI TMHAMUKH 2 2 OK 07
3aKOHBI COXpaHEHUS B MEXaHUKE
OCHOBEI CTaTUKH
MexaHuka »XUIKOCTEH U ra3oB
Paznen 2. Moaekyasipuas ¢uzuka u
TePMOAUHAMHUKA
o N ) OK 01
CHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU OK 02, OK 03,
OCHOBBI TEPMOJAMHAMUKHU 2 OK 04, OK 05,
OK 07
ArperaTtHble COCTOSIHUSI BemiecTBa W (pa3oBbie )
Mepexo/Ibl
Pa3zpnen 3. DiiekTpoauHaMuKa
DIEKTPUYECKOE T0JIE 2 2
3 5 5 OK 01
aKOHBI NOCTOSHHOTO TOKA OK 02, OK 03,
DIEeKTPUYECKUM TOK B PA3IMUHBIX cpeaax 2 2 OK 04, OK 05,
OK 07
MarnuTtHoe 1oJe 2 2 2
DneKTpoMarHuTHast MHIYKIIHS 2 2
Paspen 4. Konedbanus v BOJHBI OK 01
K 02, OK 03
MexaHuueckue KoJieOaHus U BOJIHEI 1 0 O ’
OK 04, OK 05,
DNEeKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI. 1 OK 07
OK 01, OK 02,

Pa3gen 5. OnTuka

| Crpannna 23
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[Ipupona ceera OK 04, OK 05
BousHOBBIE CBOMCTBA CBETA
CrnenuanbHast TEOPHSI OTHOCUTEIBHOCTH
Pa3nen 6. KBanroBasi pusznka
OK 01, OK 02,
KBanToBas ontuka OK 04, OK 05,
OK 07
®du3uKa aToMa ¥ aTOMHOTO siApa
Paznen 7. Crpoenue Beenennoi OK 01
OK 02, OK 03,
Crpoenne CoJTHEYHON CHCTEMEI 2 OK 04, OK 05,
OBomtonus Beenennoit OK 07
ot . ) ) TIK 2.1, TIK
3.5
JAudpepeHupoBaHHbIN 3a4eT 2
Bcero | 36 36
80
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YcioBus peaausanum padoyeii nporpaMmmbl yueOHoOro npeamera « ®uznka»

1. MaTepuajbHoO-TeXHHYeCKOe oOecrniedeHHe 00yUeHnst

JUia peanuszanuu nporpammbl yueOHoro npeamera «Pu3nka» NPelyCMOTPEH KaOMHET
€CTECTBCHHOHAYYHBIX JUCIUIUINH 10 anapecy: 624860, CBepuioBckast 00y1acTh, T. KaMbIuios, yi.
MasikoBckoro, 1.11, AS (2 atax) - 133

B xabuHeTe HaXOAWUTCS KOMIUIGKT YUYCHHMUYECKOW mMeOenu Ha 26 4elnl., JOCKa MarHUTHO —
MeJoBasi, nepcoHanbHbI KommbioTep Philips, mpoektop, skpaH, HMH(OpPMAlMOHHBIE CTEHJBI,
aneKTpoHHas Tabnuna Menzaeneesa

2.UudopmannonHoe odecnevyeHue o0ydeHust

OcHoBHas1 JIMTEpaTypa:

BacunveB A. A. ®usuka. bazosbiii ypoBeHb: 10—I11 kiaccel: y4eOHUK AJisi CPEIHETO
obmero obpazoBanusi/ A. A. BacunbeB, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3za., ucnp. u
non. — Mocksa: MznatensctBo FOpaiit, 2023. — 211 c. — (O6meoOpa3oBaTeIbHbIN TUKI). —
ISBN 978-5-534-16086-4. — Texkct: snekTpoHHblii / OOpa3oBarenpHas miatdopma HOpailT
[caiiT]. — URL.: https://urait.ru/bcode/530393 2-e u3x., ucnp. u gomn. Yueonuk mas CI1O

JomosiHuTe/IbHASA JIUTEpaTypa:
Kamamuukos H. I1. ®usuka. 'padudeckue metoapl pemieHus 3amad: ydeOHOe mocobdue

st cpenHero mnpodeccuonanbHoro ooOpaszosanus / H. I1. Kamammnukos, B. U. Komkua, — 2-¢
u3a., ucnp. u jgon. — Mocksa: U3marensctBo FOpaiit, 2023. — 250 c. — (IIpodeccuonanbroe
obpaszoBanue). — ISBN 978-5-534-00186-0. — Tekcr: snexkrponHbIi // OOpa3oBaTenbHas

mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513364

lopnau B. B. ®wsuka. 3amaun, Tecthl. MeTtonbl pemieHus: ydeOHOe mocoOue s
cpenHero mpodeccruoHanbHOTO 0OpazoBanus / B. B. 'opmau. — 2-¢ u3na., mepepab. u mom. —
MockBa: WM3parensctBo IOpaiit, 2023. — 343 c. — (IIpodeccuonansnoe oOpazoBaHHE). —
ISBN 978-5-534-16184-7. — Texct: snexTpoHHblii / OOpa3oBarensHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/530576

Boponnos-BenbsmuHoB b.A. Actponomus. bazoBbiii ypoBenb. 10-11 kmaccel: yueOHUK.
b.A. Boponnos-Benbsmunos, e¢.K. Ctpayr. — 8-e u3z., crepeotun. — M.: Ipoda, 2020. — 238 c.

Actponomusi: 10—11 xkmaccel: yueOHHMK Juisi cpeaHero oomero oOpasoBaHus /

A. B. Konomuern [u np.]; orBerctBeHHble peaaktopsl A. B. Komomuen, A. A. CadoHoB. — 2-¢
u3a., ucnp. w jgon. —  Mocksa: MnarensctBo  FOpaiit, 2023. — 284 c. —
(ObmeoOpazoBatenbubiii  1UKIT). — ISBN 978-5-534-16229-5. — Tekct: 3neKTpoHHBINA //

O6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530647

SA3zeB C. A. Acrtponomus. ConHeyHass cucrema: ydeOHOe mocoOue mAiisi CpeaHEro
npogeccuonansHoro oopazosanus / C. A. f3eB; nox HayuHolt pemakuueit B. I'. Cypauna. — 4-e
u31., nepepad. u gon. — Mocksa: U3znarensctBo FOpaiit, 2023. — 373 ¢. — (IIpodeccnonanbHoe
oOpa3zoBanue). — I[SBN 978-5-534-17299-7. — Texkct: anekrpoHHblii // OOpa3oBaTenbHas
iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/532832

Ilepenbman  S. U. 3anumarensHass  mexanuka /  SI. W. Ilepenbman. —  Mocksa:
WznarensctBo FOpaiit, 2023. — 158 c. — (OtkpbiTast Hayka). — ISBN 978-5-534-08202-9. —
Texkct:  smekrtponusld  //  OOpasoBarenbHass  1watpopma  IOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/514440

3oteeB A. B. ®usuka. JlabGoparopHble 3amaud : yueOHOe IMocoOue Ui CpPEIHEro
npogeccuonansHoro obpasosanusi / A. B. 3otees, B. b. 3aiines, C. /I. AneknepoB. — 2-e u3f.,
ucnp. u jon. — Mocksa: MzparensctBo IOpaiit, 2023. — 251 c. — (IIpodeccruonanbHoe
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obpazoBanue). — ISBN 978-5-534-09570-8. — Tekct : amexktpoHHbi // OOpa3oBarenbHas

wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514588

HNHTepHeT-pecypcsl
WNudopmanimoHHO-KOMMYHUKAIIMOHHAsT oOpa3oBarenbHas miatgopma «Chepym» (pexum

nocryma https://prof-sferum.ru/);
udporoii oopazosatenbhbiii KOHTEHT (LIOK) (pexxum moctyna https://educont.ru );
Poccuiickas anexTpoHHas mkosa https://resh.edu.ru/
Buneoypoku no npeameram mkosnbHo# nporpammsl. URL: www. interneturok.ru
BUPTYyaJIbHbIE nabopaTtopHbIe " MIPAaKTUYECKHE paboTsl

NHTepakTuBHBIE
https://content.edsoo. ru/lab/
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