MYHUIHUITAJIBHOE BIOJIZKETHOE OBHIEOBPA3OBATEJIBHOE YUPEXK/JIEHUE
KIMMOBCKASA CPEJHSAA OBIIEOBPA3OBATEJIBHASA IIKOJIA Ne2

AHHOTanus K padoyeil mporpamme
yueOHOro kypca «PenieHue HecTaHAAPTHBIX 32124 10 GpuU3NKe»
g 10 kiaacca

Pabouas mporpamma yue6HOTO Kypca «Perrenne HecTaHIApTHBIX 33/a4 10 (pU3HKe» SBISIETCS YaCcThl0 OCHOBHOU
oOpa3oBarenbHON TporpaMmel cpegHero odmero oopazosanus (OOIT COO) MBOY Kmumosckorr COIIL Ne2,
paspabotana B coorBeTcTBUH C myHKTOM 18.2.2 ®I'OC COO wu peammsyetcst 10 xmacce B 2024-2025 yuebHOM
rofy.

Pabouass mporpamma B cootBercTBHM ¢ llomokeHneM o pabouux MporpaMMax M ONpeAeiIseT OpraHU3aluio
00pa30BaTeIbHON NEATENFHOCTH YYHTENS B IMKOJIE 1O y4eOHOMY Kypcy «PemieHme HECTaHOApTHBIX 3a1ad IO
busuxe».

PaGouas mporpaMMa COAEPIKHUT CIEAYIONINE CTPYKTYPHBIE SIIEMEHTHI:

-TIOSICHUTENBHYIO 3aIHCKY;

-001IYI0 XapaKTEPUCTHKY M LS U3Y4YeHHUs yaeOHOro Kypca «PelmieHne HecTaHOapTHBIX 3a/1a4 M0 (QU3UKE;

-MecTo y4eOHOTro Kypca «PemeHre HecTaHIapTHHIX 334a4 0 (U3MKe» B TIaHE BHEYPOUHOU AESTeIHHOCTH;
-coziepkaHne y4eOHOro Kypea «PemieHre HecTaHIapTHBIX 3a7a4 1o puznke»

-TUTAHUPYEMBbIE Pe3yJIbTaThl (JITYHOCTHBIE, METAIPEAMETHBIEC U TIPEIMETHEIE);

-TeMaTH4eCcKoe IUIaHUpOBaHue, CHOPMUPOBAHHOE C YIETOM paboueil mporpaMMbl BOCITUTAHUS U BO3MOXKHOCTBIO
ucnonb3oBanusa JOP/LIOP u onpexensromiee GopMbl OpraHU3ald BHEYPOUHON ACATEILHOCTH.

Pabouast mporpamMmma o6cyxkaeHa Ha 3acemanuu [IIMO yguteneir ecTeCTBEHHO HAYYHOTO ITUKIIA IITKOJIBI, TTPHHSITA
pemenuemM meparorundeckoro copera (mpotokod Nel ot 30.08.2024 r.), yrBepxkaeHa mnpukazom mo MBOY
Knumogckoit COII Ne2 Ne 100 ot 30.08.2024 r. B kauectBe uactu conepxkanus OOII COO.

Ha ocHoBe manHoOif mporpammbl yuuteneM — paspadareiBaercs KTII B coorBerctBum ¢ [lomokenmem o
KaJICHAapHO-TEMaTUIeCKOM IJIAaHWPOBAaHHUU MO y4eOHOMY mpeaMmeTy, Kypey, moaymo. KTII paccmarpuBaercs Ha
3acenanuu [IIMO u cornacyercs ¢ 3amecturenem no BP.

Bbinucka
W3 OCHOBHOI1 00pa30BaTe/ILHOM MIPOrpaMMbl CpeiHero o0uero o0pasoBaHus

PABOYAS ITPOI'PAMMA
yueOHoro kypca «PelieHue HecTaHIAPTHBIX 337124 M0 (PU3HKeE»
nJas odyuarwmmuxes 10 kiaacca
cpok peanu3anuu 1 roa

<S5 R RBITACKA BEPHA

lEOL

JUpeKTOop LIKOJIBL: /T'pauéna H.A.



IosicHuTebHAS 3aMUCKa

Pabouas nporpamma yueGHOTO Kypca «Pemenne HectanaapTHBIX 3a1a4 1o ¢usuke» st 10 kiracca paspaboTana
Ha OCHOBE TpeOOBaHMH K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI CPEAHETO OOIIero
obpazoBanuss MBOY Kimmosckoit COLL No2 1 COOTBETCTBYET KaleHOAPHOMY YUeOHOMY epaury u
pacnucanuro yypedxcoenus Ha 2024-2025 yueOHBIH TO1I.

Y4eOHHUK:

o Msxkumes ['.4. ®usnka 10 xnace: yueOHUK 1 0011e00pa30BaTebHBIX OpraHU3aIHii: 0a30BbIi U
yrayonennsiit ypopau/ I'.5.MsikumeB, b.b.byxosues, H.H.Cotckuii / Tlox pe.
H.A.IlapdentreBoii .M3nanune. — M. :IIpocsenienne 2020.- 432 ¢

e Miakumes ['.5. ®usuka 11 kinace: yueOHUK 1151 00111€00pa30BaTeIbHBIX OpraHu3aluii: 0a30BbIf U
yrnyonensasiii  ypoBHu/ [.S.Mskumes, b.b.byxosues, B.M. UYapyrun / Ilom pen.
H.A.IlapdentreBoii — 7-e uzganue. — M. :Ilpocsenienue,

OCHOBHBIMH HETISIMA U3Y4YeHUS GU3HKHU B 00IIIEM 00pa30BaHUH SBIISIOTCS:

e (opMupOBaHHE UHTEpECA U CTPEeMIICHHs 00yJaroNINXCcs K HAy9HOMY M3YUYSHHIO TTPUPOJIBI, PA3BUTHE UX
WHTEIUIEKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEN;

® pa3BUTHE MPEJCTABJICHUH O HAYYHOM METOJIC¢ TO3HAHUS W (OPMUPOBAHUE HCCICIOBATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBAHHE HAYYHOI'O MHPOBO33PCHUS Kak pe3yjibTaTa HM3Y4YCHHsl OCHOB CTPOCHHUS MaTepUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (¢opmMupoBaHHE yMEHHH OOBICHATH SBJICHHUA C WCIIOJIb30BaHWEM (PH3MUECKUX 3HAHWHA M HAyYHBIX
JIOKa3aTeNbCTB;

e (dopMupOBaHHE MPEICTABICHUN O posd GU3WKH I PA3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKUA U
TEXHOJIOTUH.

JocTmkeHne 3THX 1eneil oOecredmBaeTcs PEmIeHHeM CIEeAYIOINX 3a1ad B TPOIecce M3Y4YeHHs Kypca

(hm3uKH Ha YPOBHE CpeHETo 00IIero 0Opa3oBaHus:

e TpuoOpeTeHHe CUCTEMBI 3HAHM 00 O0IIUX PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIFOYAsL
MEXaHUKY, MOJICKYJISPHYIO (PU3UKY, AIEKTPOIUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (opMHUpOBaHHEC YMECHUN NPUMEHSTh TEOPETHUCCKUE 3HAHMS i OOBSICHCHUS (PU3NUCCKHUX SIBICHUU B
IPUPOAE U JUIsl IPUHATHUS IPAKTUYECKUX PELIEHUI B IIOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEHICHUS Pa3lIMYHBIX 3a7ad ¢ SBHO 3aJaHHOW (u3myeckoil Mojenbio, 3ajaad,
MOJIPa3yMEBaIOIINX CaMOCTOSTEIbHOE Co3/IaHne (PU3NUECKON MOJIEIH, aJICKBATHOH yCIIOBHUSM 3a/1auu;

e TOHWMaHHE (U3NIECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHWYECKHX YCTPOWCTB M TEXHOJOTHIECKHUX
MIPOIIECCOB, UX BIHSHHS HA OKPYKAIOUIYIO CPELy;

® OBIIQJICHWE METOJaMH CaMOCTOSTEIILHOTO TUTAHUPOBAaHUS M MPOBEACHUS (PU3NUECKUX KCIIEPHUMEHTOB,
aHallM3a U MHTepIpeTanuy HHPOPMAIIHH, OTIPEICICHUS JOCTOBEPHOCTH IMOYYEHHOTO PE3yIIbTaTa;

H3yuenue yuebnozo xypca «Pewenue necmanoapmuuix 3aoau» 0aa oodyvarwuwuxca 10 knacca

00/1)ICHO 0becneuums:

yIOBJIETBOPEHNE HHANBUAYAIbHBIX 3a[IPOCOB 00YYAIOUTNXCS;

00111e00pa3oBaTeNbHYI0, OOIIEKYJIbTYPHYIO COCTABIISIONIYIO TP MOJYYSHUH CPEAHETO O0IIEeTo

o0Opa3zoBaHus;

pa3BUTHE JHYHOCTH OOYYarOIIMXCS, HMX [O3HABATEJIbHBIX MHTEPECOB, HWHTEIJICKTYyalbHOU H
IIEHHOCTHO-CMBICIIOBOM Cc(ephI;

pa3BUTHE HABBIKOB CaMOOOPa30BaHUs U CAMOIIPOECKTUPOBAHHS;

yriayOieHue, pacliupeHue U CUCTeMAaTH3allui0 3HaHUK B BBIOpaHHOM 00JacTH HAYYHOTO 3HAHUS WU

BUJIA/ICITEIILHOCTH;

COBEpIICHCTBOBAHNUE HMEIOIIETOCS U MPHOOpPETEHNE HOBOT'O OTIbITA TMO3HABATEIHHOU
NesITebHOCTH, TPO(GECCHOHATEHOTO CAMOOTIPEIEICHUS 00YIarOIIUXCSI.

Pesynomamut ghakyromamuenozo kypca « Pewienue necmanoapmusix 3adawy ompaycarom:

1) pa3BUTHE JHMYHOCTH OOYYalOIIMXCS: pa3BUTHE OO KyJNbTyphl OOydYalONMIMXCS, WX



MUPOBO33PEHHUSI, LIEHHOCTHO- CMBICJIOBBIX YCTAHOBOK, Pa3BUTHE IO3HABATEIbHBIX, PETYISTUBHBIX U
KOMMYHUKATHBHBIX CITIOCOOHOCTEH, TOTOBHOCTH U CLIOCOOHOCTH K CAMOPA3BUTHUIO U MPO(EeCCHOHATBHOMY
CaMOOIPEIEIECHHUIO;

2) OBJIAJICHUE CHUCTEMaTHUYECKMMM 3HAHUAMHU U TNPUOOpPETEHHE OIbITa OCYIIECTBICHUS
1eJ1eco000pa3HON U pe3yIbTaTUBHON AESITETbHOCTH;

3) pa3BUTHE CHOCOOHOCTHM K HENpPEpPHIBHOMY C€aMOOOpa30BaHUIO, OBJAJCHHUIO KIIIOYEBBIMU
KOMIIETEHTHOCTSIMH, ~COCTAaBJISIIOIIMMHM ~ OCHOBY YMEHHS: CaMOCTOSATEIbHOMY INPUOOPETEHHIO H
MHTETpallii 3HAHUH, KOMMYHHKAIMAd M COTPYIHHUYECTBY, d()()EKTHBHOMY pEIICHHIO (pa3perIeHulo)
po0JieM, OCO3HAaHHOMY HCIOJb30BaHUIO HH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH,
CaMOOpraHU3alMK U CAMOPETYJISALUN;

4) o0ecrieueHre akaJleMUYecKoi MOOMIIBHOCTH U (MJIM) BO3MOXKHOCTHU IMOJAJEPKUBATh U30paHHOE
HanpaBlieHUue 00pa30BaHNUS;
5)o6ecneuenue nmpodeccnoHalIbHON OpUEHTAIIUN 00YYarOIIUXCSI.

Mecmo yuednozo Kypca é yuednom niane

«Pemenne HecTaHIApTHBIX 3ajad 10 (u3nke» uzydaercs B 10 kimacce: obuiee 4nucino y4eOHbIX
gacoB B 10kiacce cocrapnser 34 yaca (1u B Henemo). Ha ypoBHe cpenHero ooiero oopazoBaHus
o011ee KoJIM4ecTBO 4acoB— 34 u.

Ili1anupyemblie pe3yabTaThl
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro npenMera «Pusnka» Ha ypoBHE CpefHero oomero odpasoanus (0a30BBIA ypOBEHb)
JOJDKHO 00ECHEYHUTh JOCTIKEHHE CIEAYIOIINX JTMYHOCTHBIX, METANPEeIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3ybTaThl OCBOEHHs yueOHoro mpeamera «DPu3ukay» MOIDKHBL OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh 00yUaromuXxcsi PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3MLUEH JTUYHOCTH, CUCTEMOU
LEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX yOEKICHUH, COOTBETCTBYIOIINX TPAJULMOHHBIM IIEHHOCTSIM
poccHiicKoro OOIIECTBa, pacIIMpeHHE >KU3HEHHOTO OIbITa W ONbITa JACATENBHOCTH B IIpOLecce peaan3alud
OCHOBHBIX HaIlpaBJICHUI BOCIIUTATEIbHON AE€ATENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa’xkaaHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3ULIUHM OOydarollerocs Kak aKTUBHOI'O M OTBETCTBEHHOTO UJIEHA
POCCHICKOTO 00IIIECTBA;

MIPUHSATHE TPAAUIIMOHHBIX O0IIEUEIOBEYECKIX TYMAHUCTUIECKUX U IEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HWHTEpEcax TPaKIaHCKOrO OOIIEeCTBA, Y4acTBOBATh B
caMOyTpaBJIeHUN B 00pa30BaTEIbHON OpraHN3allim;

YMEHHE B3aWMOJIEHCTBOBATh C COLMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C WX (YHKIUAMH H
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHHUTAPHOUN M BOJIOHTEPCKOM NI TENLHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHHUCKOH IPayKIaHCKON MICHTUIHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYNAapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCHHCKHAX YYEHBIX B 00NacTH
(hM3UKA U TEXHUKW;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHIECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYallMI0 M TMPHHUMATh OCO3HAHHBIE DPEIICHHs, OPHUEHTHUPYSACh Ha MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JEATETFHOCTH YUEHOTO;

OCO3HaHHWE JTUIHOTO BKIJIAJa B IIOCTPOCHNE YCTOMYHUBOTO OYIyIIETO;

4) 5cTeTHYeCKOro BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas SCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (HH3MUECKON



HayKe;

5) TpynoBoro BocnuTaHuNA:

WHTEpEeC K pa3inyHbiM chepaM MpodecCHOHANbHON ACATEIBHOCTH, B TOM YMCIIC CBS3aHHBIM C (PU3UKOU H
TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oynymiedl mpodeccuu W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHEIE TIJIaHEI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHMIO B 007acT (U3MKK Ha MPOTSHKCHUU BCEH
JKH3HU;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh JIKOJIOTUYECKOH KYJIBTYphl, OCO3HAHWE TJIOOATBHOTO XapaKkTepa HKOJIOTHYECKHX
npobiem;

IUTAHUPOBAHUE U OCYIIECTBICHUE JCHCTBUI B OKPYXKAIOIICH Cpejic Ha OCHOBE 3HAHUS IeJIeH YCTOHYUBOIO
Pa3BUTHS YETIOBEUCCTBA;

pacuIMpeHne OIbITa ACATEILHOCTH JKOJOTHUYECKONW HAMPaBICHHOCTH HA OCHOBE HMMEIOIINXCS 3HAHWH MO
(uznke;

7) HEeHHOCTH HAYYHOI0 NO3HAHUSL:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUYCCKON
HAYKU;

OCO3HAHWE [EHHOCTH HAYYHOW JEATENLHOCTH, TOTOBHOCTh B TpoIecce M3yudeHHs (U3UKU OCYIICCTBISATH
MPOCKTHYIO U UCCIIEIOBATENLCKYIO JCATEIbHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Ba3zoBrble Jjornueckne geicTBUA:

CaMOCTOSITEIbHO (POPMYIMPOBATH U aKTYAJIN3UPOBATh IPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OIIPEIENATh LeJIN AeSTeIbHOCTH, 3a/1aBaTh HapaMeTPhl U KPUTEPUH UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMATPHUBAEMBIX (PU3UUECKUX SIBIICHUSIX;

pa3pabarelBaTh IUIaH pELICHUS NpoOsieMbl C Y4E€TOM aHajdM3a HMEIOIIUXCS MATepUAIBHBIX U
HEMAaTepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTENbHOCTb, OLICHWBATh COOTBETCTBUE PE3yJbTATOB LEJISIM, OLEHUBATH PHUCKU
MOCJIEACTBUN AEATEILHOCTH;

KOOPIMHHUPOBAaTh U BBIIONHATH PabOTy B YCIOBHSAX PEAIBHOIO, BUPTYaJbHOI'O U KOMOMHHPOBAHHOTO
B3aMOJCHCTBHS,

Ppa3BUBaTh KPECATUBHOC MBIIIIJICHUC ITPU PECIICHUHN ) XKU3HCHHBIX HpO6HeM.

Ba3zoBble uccienoBarebckue AeiicTBUA:

BJIaACTH HaYQHOﬁ TepMI/IHOJIOFI/IefI, KIIFOYEBBIMU ITIOHATUAMHA U METOAAMH (1)PI31/I‘-ICCKOI’I HAYyKH,

BJIaACTh HaBbBIKaAMU y‘Ie6HO-I/ICCJ'Ie):[OBaTeJIBCKOI\/’I )51 HpOeKTHOﬁ JACATCIBHOCT B obmacTu (1)I/I3I/IKI/I,
CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TIOMCKY METOAOB PEIIeHus 3a7a4d (PU3HMIecKOro CoJepKaHus,
MMPUMCHCHUIO Pa3JIMYHBIX MCTOJOB ITO3HAHUAA,

BJIaA€Th BUAAMH JACATCIIBHOCTH II0 MOJYYCHHWIO HOBOI'O 3HAaHUA, €0 MHTCPIpETALH, Hpe06pa30BaHH}0 u
IMPUMEHCHUIO B PAa3/IMYHBIX y‘lCGHLIX CUTyalusax, B TOM YHUCIIC IpU CO3TJaHUHN y‘-Ie6HI>IX ITPOCKTOB B oOjacTu
¢buzuky;

BBIABJIATE NPUYUHHO-CIICACTBCHHBIC CBA3U W AKTYaJIM3UPOBATh 3aAdavy, BBIABUTaTb TUIIOTE3Y eé peuicHus,
HAaxOJUTb apryMEHTHI JUIsl I0KA3aTeJIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh [TapaMETPbl U KPUTEPUU PEILLECHUS;

AHAJIM3UPOBATL IIOJTYYCHHBIC B XOJA€ PCHICHUA 3adadyd pE3yJbTaTbl, KPUTHUYCCKU OLCHUBATHL HX
AOCTOBEPHOCTL, MIPOTHO3MPOBATH U3SMCHCHHNE B HOBLIX YCJIIOBHAX;

CTaBUTh U (DOPMYJIMPOBATh COOCTBEHHBIC 3a/la4yll B OOpPA30BATCIILHOW JICATEIBHOCTH, B TOM YHCJIE TpPHU
H3yYeHHH QU3UKY;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTH 3HaHUSI 10 (PU3MKE B MPAKTUYECKYIO 00IaCTh JKU3HEEATEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00acTeii;

BBIIBUTaTh HOBBIE UJCH, IIPEJIaraTb OPUTHHAIBHBIE MTOAXO0 bl U PELIEHHUS;

CTaBUTH MPOOJIEMBI U 331241, JIOITYCKAIOIIUE aTbTePHATUBHBIC PELICHUS.

Pabora c nndopmanneii:



BJIAACTh HABBIKAMHU HOHyLIeHI/ISI I/IH(bOpMaHI/II/I (bI/ISI/ILICCKOFO COIlep)KaHI/IH U3 UCTOYHUKOB pa3HI)IX THIIOB,
CaMOCTOSITETIBHO OCYIIECTBIIATh MOWCK, aHAIN3, CHCTEMATHU3aIUI0 W HHTEPIIPETAINI0 WH(POPMAITUN Pa3THIHBIX
BUJIOB ¥ (DOPM MPEICTABICHHUS;

OLIEHUBATH JIOCTOBEPHOCTH HH(POPMAIIHH;

HCTIONBb30BaTh CPEACTBA HHPOPMAITMOHHBIX ¥ KOMMYHHUKAITHOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3AIllMOHHBIX 3adad ¢ COONIOJIcHHEM TPeOOBAaHWUN OPrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, PECYpCOCOCPEIKCHUs, MPABOBBIX M OTHYCCKUX HOPM, HOPM HH(MOPMAIMOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COMCPIKAHUS B PA3IUUHBIX (hopMaTax ¢ yuéToMm HazHaueHHS UHPOPMAIMH U
IIEJICBOW ayMTOPHH, BBIOHPAs ONTUMATBHYIO GOPMY MPECTABICHUS U BU3YaTH3aIlUH.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUSL:

OCYILECTBIIATH OOIEHHE Ha yPOKax (PU3MKK M BO BHEYPOUHOH NESITEIBHOCTH;

pacro3HaBaTh NPEeINOCHIIKH KOHQIUKTHBIX CUTYyaluil 1 CMAT4aTh KOH(QJIUKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON U MHIUBUIYaIbHOH pabOTHI;

BbIOMpPATh TEMAaTUKy W METOIbl COBMECTHBIX NEHCTBHM C Y4E€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KaXXZI0T0 WICHA KOJUIEKTHUBA;

IIPUHUMATh LEJIH COBMECTHOH JESTeNbHOCTH, OPraHW30BBIBATH W KOOPAMHHUPOBATH NEWCTBUS IO €€
JNOCTHIKEHHIO: COCTaBJIATh IUIAH JACHCTBUH, PAacHpenessiTh POiad ¢ y4€TOM MHEHMH YYacTHHKOB, OOCYXIaTb
pe3yJbTaThl COBMECTHON paboThI;

OLIEHMBATh KAadeCTBO CBOETO BKJIAJa W KaXIOT0 YYaCTHHKAa KOMAaHAbl B OOMMH pe3ynbTaTr IIo
pa3paboTaHHBIM KPUTEPHUSIM;

IIpe/ylaraTh HOBbIE NPOEKTHI, OLIEHUBATh WMJEH C IO3ULMHM HOBU3HBI, OPUTHMHAJIBHOCTU, NPAKTUYECKOH
3HAYUMOCTH;

OCYIICCTBIIATH IMO3UTUBHOC CTPATCTUYCCKOC MOBECACHUE B PA3JIMYHBIX CUTyallUAX, IMPOABIIATE TBOPUCCTBO U
BOOOpakeHUE, ObITh HHAIIMATHBHBIM.

PeryisiTuBHBIE YHHBepcaJbHbIe yieOHbIe AelicTBUA
CamoopraHusanus:
CaMOCTOSTEIHHO OCYIIECTBIISITh IMO3HABATENBHYIO JeATeNbHOCTh B 00JacTH (M3WKM W aCTPOHOMHUH,
BBISIBIISITH IPOOJIEMBI, CTAaBUTh U JOPMYIIUPOBATH COOCTBEHHBIC 3a]1auH;
CaMOCTOSITENIPHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJa4d, IUIAH BBINOJHEHUS
NPaKTHYECKON paboTHI ¢ YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPE IO TECHHIA;
JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacIIupsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;
JieNlaTh 0CO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHUE;
OLIEHMBATh PHOOPETEHHBIH OTIBIT;,
Croco0cTBOBaTh (POPMHUPOBAHUIO H MPOSBICHUIO 3PYIULINU B 00JIACTH (PU3UKH, IIOCTOSIHHO MOBBIIIATH CBOR
00pa3oBaTeNbHbIA U KYIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIBHBIN HHTEJIJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATb COOTBETCTBHE
Pe3yabTaTOB LIEIAM;
BJIaJIETh HaBBIKAMHU MO3HABATEIILHOM pedIeKCHH KaK 0CO3HAHUS COBEPLIAEMBIX IEHCTBUN U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YNBTATOB U OCHOBAHUN;
HCTIONB30BaTh NPUEMBI peIEKCHH AJIs1 OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;
YMETB OLICHUBATbh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKECHUIO;
IIPUHUMATh MOTHBBI U aPTyMEHTBI APYTUX IIPYU aHAIU3E PE3YJILTATOB ACATCIIBHOCTH;
MPUHUMATE ce0sl, TOHUMas CBOU HEJOCTATKU M JOCTOMHCTBA,;
NIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIbTATOB ACATEIbHOCTH;
MIPU3HABATh CBOE MPABO U NMPABO JIPYTUX Ha OIIUOKH.
B mponecce nocTHKEHNS TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MIPOrPaMMBI 10 (pH3HKE ATl YPOBHS CPEIHETO
obmero o6pa3oBaHUs y OOydalOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIN HHTEIUIEKT, MPEIoaralonmm
c(OpMUPOBAaHHOCTH!



CaMOCO3HAHMS, BKJIIOUYAIOLUIETO CHOCOOHOCTh MOHMMAaTh CBOE HMOLIMOHAIBHOE COCTOSHUE, BHIETh
HaTpaBJICHUsI Pa3BUTHSI COOCTBEHHOM IMOIIMOHATILHOM c(ephl, ObITh YBEpEHHBIM B cebe;

CaMOpEeTyJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTpPOJIb, YMEHHE IpPUHHMAaTh OTBETCTBEHHOCTb 3a CBOE
MOBEJCHNE, CIOCOOHOCTHb aJaNTHPOBaTbCSd K SMOLMOHAIBHBIM M3MEHEHHMSM M TPOSIBISATH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAalMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTIKEHUIO LENM U YCHeXy, ONTHMH3M,
MHUIIMaTUBHOCTh, YMEHUE AEHCTBOBATh UCXOAS U3 CBOMX BO3MOYKHOCTEH;

SMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHANIBHOE COCTOSHUE APYTHX, YUUTHIBATh €ro Mpu
OCYILECTBICHUH OOLIEHUS, CHOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLMANIbHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTb BBICTPaMBAaTh OTHOLIGHHS C JPYTUMH JIIOABMH,
3a00THUTbCS, IPOSIBIIATH HHTEPEC U pa3perarb KOH(IUKTHI.

HPEIAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OPMUPOBAHHOCTh Y OOYUAIOLIUXCSI YMEHUI:

JEeMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMHUPOBAHMHM COBPEMEHHON HAyYHOH KapTHUHBI
MUpa, B Pa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B IPAKTUUYECKOMN NEATENBHOCTH JIOAEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUECHHBIX (QU3HMUECKUX MOJEJNIe: MaTepHaIbHas TOUKa, HHepLHaIbHas
cucreMa oTcuéra, abCOIIOTHO TBEPIOE TEJIO, ACANBHBIN I'a3, MOJIEJIN CTPOCHUS ra30B, KHUIKOCTEH 1 TBEPIABIX TEI,
TOYEYHBIN IEKTPUYECKU 3aps]] IPH PELICHUH QU3NIECKUX 3a1ay;

pacro3HaBaTh (U3UUECKUE SBICHUS (IPOLECCH]) M OOBSCHATH HMX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETHYECKOH TEOPUN CTPOCHHMSI BEILIECTBA U DJIEKTPOAHHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE
MPSMOJUHEHHOE JBIDKEHHE, CBOOOJHOE NaJeHHUE TeJl, JBIKEHHUE 110 OKPYKHOCTH, HHEPLHS, B3aUMOJICHCTBIE Ted,
muddysus, OPOyHOBCKOE IBIDKEHHE, CTPOCHHE JKMIKOCTEH M TBEPABIX TeJ, W3MEHEHHE O00bEMA TeNl MpH
HarpeBaHuM (OXJNaXIEHHM), TEIUIOBOE DPAaBHOBECHE, WCIAPEHHE, KOHAEHCALHWs, IUIaBJIEHHE, KPHCTaJUIM3aLus,
KHIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIECHNE TAaBJICHH ra3a [IPHU €ro HarpeBaHUMU B 3aKPBITOM COCYAE, CBA3b MEXKIY
IapaMeTpaMH COCTOSIHMSA ra3a B M30IPOLECCax, dIEKTPU3ALUS TEll, B3AUMOCHCTBHE 3apsAa0B;

ONUCHIBATh MEXAaHHUYECKOE IBIKCHHE, MWCIOIb3ysd (U3NYECKUe BEIUYMHBI: KOOpIAWHATa, IMYTh,
IepeMeNIeHHe, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIIa, UMITYJIbC Tella, KWHETHYECKas: DHEPTHs, TOTCHIUAIbHAS
JHeprus, MexaHu4yeckas paboTa, MEeXaHHYeCKas MOLIHOCTb; NP ONUCAHUHM HPABWIBHO TPAKTOBaTh (U3MUECKHUM
CMBICJI HCIIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHUS U EIUHMIBI, HAaXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE IAHHYIO
(u3HUeCcKy10 BENUIMHY C IPYTHMH BEIMUUHAMY;

OTHCHIBATh W3YYCHHBIE TEIUIOBBIE CBOIICTBA TEN W TEIUIOBBIC SIBJICHMS, UCTIONIB3YS (PH3NYECKHUE BETHMIUHBI:
JaBJICHUE rasa, TeMIepaTypa, CpeAHssl KUHETUYEeCKas DSHEpPrus. XaoTHYECKOIO JIBDKCHHSI MOJIEKYJ,
CpeIHEKBaJpaTHYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS DHEPTHsl, paboTta ra3a, KodpduiueHt
MOJIE3HOTO  JICWCTBHSI TEIUIOBOTO JIBUTATENs; INPH OMHCAHWUM TPABHIBHO TPAKTOBATh (PH3MUYECKHH CMBICIT
UCIIOJIb3YEMBIX BEJIHYHMH, UX 0003HAYEHUS U €MHUIIBI, HAXOAUTH (HOPMYJIBI, CBI3BIBAIONINE JAHHYIO (U3UUECKYIO
BEJIMYUHY C IPYTMMH BEIMYNHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPHYECKHE CBOWCTBAa BEIIECTBA M JJIEKTPUYECKHE SABIEHHS (IIPOIECCHI),
UCTIONIB3YSl (PM3MYECKHE BEIMYHMHBL: DJIEKTPHUYECKHN 3apsili, JJCKTPHUYECKOe TIoje, HampsbKEHHOCTh OIS,
NOTEHIIUAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OIMCAHWU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJNB3YEMBIX
BEJINYMH, UX 0003HAYCHUSI U CMHHUIBI; YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEJIUYMHY C
JpYTrUMU BEIUYNHAMY;

aHaJM3MPOBaTh (PU3MYECKHE TMPOLIECCH U SBICHUS, UCIONB3Ys (U3NYecKre 3aKOHBI M MPHHIUIGL: 3aKOH
BcemupHoro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM SHEPrUU, 3aKOH
COXpaHEHUSI UMITYJIbCA, NPUHLUII CYIEPIIO3ULANA CHJI, IIPUHLMII PAaBHOIPAaBUS HHEPLUUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMsSI BELIECTBA, TAa30BbIE 3aKOHBI, CBSI3b CPEAHEM KUHETUYECKOM
SHEPTUHU TEIUIOBOTO JIBMXKECHUSI MOJIEKYJ ¢ abCOJIOTHOM TeMIepaTypoH, MEepBblid 3aKOH TEPMOJHMHAMHKH, 3aKOH
COXpaHEHHS HIEKTPUUECKOTO 3apsina, 3aKoH KynoHa, mpyu 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCcKOe BBIpaKEHUE U YCIOBHs (TPaHUIbI, 0071aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHLMIIBI JEHCTBUS MAIllMH, NMPHOOPOB M TEXHUUYECKHX YCTPOMCTB; pa3invaTrh
ycIoBus UX 0€30MacHOTr0 UCIOIb30BAaHMS B IOBCEIHEBHOM JKU3HH;

BBITIOJIHATG JKCIEPUMEHTHI 10 HMCCICAOBAHUIO (PU3MYECKHX SIBICHHH M IPOLECCOB C HCIOIb30BAHHEM



OpSMBIX W KOCBEHHBIX HM3MEpEeHWi, mpu 53ToM (opMynupoBaTs mnpoOieMy/3ajady W TUIOTE3y Yy4eOHOTro
9KCHEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYAOBaHHMS, MPOBOIUTH OMBIT M (OPMYIHPOBATH
BBIBO/IB;

OCYILECTBIIATD MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BETUYMH, IPH STOM BHIOMPATh ONTUMAIIbHBIN
CHOCcO0 M3MEPEHUsl U MCIIONb30BaTh H3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHHI;

HCCIIEI0BATh 3aBUCMOCTU MEXKAY (GU3NUECKUMU BETUYMHAMHU C UCTIOIB30BaHUEM TPSMBIX U3MEPEHUH, Tpu
3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PMKCHPOBAThH Pe3yJbTAThl MOJYYCHHONW 3aBUCHUMOCTH (U3NYECKUX BEIMYHH B
Buzie TaOIHI U TpaUKOB, 1eJIaTh BEIBOBI 110 pe3yJIbTaTaM HUCCIIeIOBaHUS;

coOmoaarte mnpaBwia Oe30mMacHOro TpyJda IpH MPOBEIEHWHM HCCIENOBaHUM B paMKax Yy4eOHOTO
9KCHEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKOM W IMPOEKTHOM AEATENIbHOCTH C HCIOJNb30BAaHUEM H3MEPUTENBHBIX
YCTpOKCTB U 1a00paTopHOro 000pyAOBaHNUS;

pemath pacyéTHbIC 3afaydl C SBHO 3aJaHHON (HU3MUYECKOH MOZETBIO, MCHONB3Ys (PU3NUECKUE 3aKOHBI U
NPUHLMIBI, HAa OCHOBE aHalW3a YCJOBUS 3aJadd BbIOMpaTh (PU3MYECKYI0 MOJENb, BBIACHATH (U3UUECKHE
BEJIMYMHBI U (GOpMyJbl, HEoOXoAMMBIe Al €€ pelleHHs, NPOBOAWTH pacuéTbl W OLEHHWBATH PEATbHOCTD
MOJTY4EHHOT0 3HauYeHHs (PU3NUIECKON BEIINUMHBL;

pelmarh KadecTBEHHbIE 3aJayd: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LETIOYKY PaCCyKICHUH ¢
OTIOpOY Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS,

HCIONB30BaTh MPU PEIICHNH y4eOHBIX 3a/lad COBpPEMEHHbIE WH(OPMALMOHHBIC TEXHOJOIMH AJIS TOMCKA,
CTPYKTYpUPOBAaHHUS, WHTEPHpPETALM W NPEACTaBIeHUs y4eOHOW U Hay4yHO-NOMyIApHOH wuHpopManuu,
MIOJIy4EHHON U3 Pa3INYHbIX HCTOYHUKOB, KpUTHYECKH aHAJIM3HPOBATh M10JyJaeMyto HHGOPMALHUIO;

IIPUBOUTH IPUMEPHI BKJIala POCCUHCKUX U 3apyOeKHbIX yUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBSICHECHHE
IIPOLIECCOB OKPY>KAIOIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIONB30BaTh TEOPETHUECKHE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOMN KU3HU AJsl oOecredeHus: 0e301acHOCTH
Ipu oOpalieHny ¢ NpudopaMy U TEXHUYECKUMH yCTPOHCTBaMU, IJI1 COXPAHEHUsI 310POBbs U COOIIOICHUS HOPM
9KOJIOTMUYECKOI'0 IIOBEIEHHSI B OKPY KAIOIEH cpere;

paboTaTh B TpYIIE C BBITOJHCHUEM PAa3JUYHBIX CONUANBHBIX POJIeH, IUIAHUPOBATh Pa0OTy TPYIIIIEI,
palMOHATBHO PACTIPENIENATh 00S3aHHOCTH U TUTAHUPOBATH JCATEIILHOCTh B HECTAHIAPTHBIX CUTYAIHSX, 8JICKBATHO
OLICHMBATH BKJIA]] K&XKJIOTO U3 YYACTHUKOB TPYIITIBI B PEIICHHE PACCMAaTPUBAEMOI TPOOIEMEI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOIDKHBI OTPa)KaTh
Cc(OPMUPOBAHHOCTh Y O0YYAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTo GU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHUHBI
MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU W TE€XHOJOTUH, B MPAKTUYECKOMN NEATEIBHOCTH JIIOAEH, LEI0CTHOCTh U
€IMHCTBO (PU3MYECKOI KapTUHBI MHPA,

YUUTBIBATh IPAHUIIBI TPUMEHEHUST U3YUSHHBIX (PU3MUECKUX MOJETICH: TOUYSUHBIN dJIEKTPUUECKUI 3apsi, JIyd
CBETa, TOYCYHBIH MCTOYHUK CBETa, SIEPHAs MOJAEIbh aToMa, HyKJIOHHAsh MOJETb aTOMHOTO sipa MPH pEIICHUN
(u3nyecKux 3aj1ay;

pacro3HaBaTh (QHU3MUYECKHE SBICHUS (IPOLECCH) U OOBACHITH UX Ha OCHOBE 3aKOHOB 3JICKTPOJMHAMHKH U
KBaHTOBOH (PU3HMKH: AJIEKTpUYECKasi MPOBOAUMOCTD, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBUE MarHUTOB, 3JIEKTPOMArHUTHAs HHAYKIUS, AEHCTBHE MATHUTHOTO TOJISI Ha TIPOBOJAHUK C TOKOM H
JOBIDKYILIMHCS 3apsil, DJIEKTPOMAarHUTHBIE KoJieOaHUS W BOJHBI, NPSMOJMHEHHOE paclnpocTpaHEHHE CBETa,
OTpaXeHUE, TpelioMJicHHe, wuHTepdepeHrs, Audpakous W [ONSpU3alUs CBETa, JAUCIEpPCHS CBETa,
(hotoanekrpuueckuii 3pdext (hoTorddekr), cBeTOBOE NaBicHHWE, BOSHUKHOBEHUE JIMHEHUATOrO CIEKTPa aToMa
BOJIOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAsI PaIH0aKTHBHOCTD;

OIMCHIBATh M3yUCHHbIE CBOWCTBA BEMIECTBA (dJEKTPHUUECKHE, MAarHUTHBIE, ONTHYECKUE, DIIEKTPUUYECKYIO
MPOBOJMMOCTD Pa3IMYHBIX CpPell) U JIEKTPOMAarHUTHBIC SIBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NUECKUE BEITMYMHBL:
JNEKTPUIECKUN 3apsil, CHJIa TOKa, D3JEKTPHUUECKOE HANpSOKEHHE, DJIEKTPHUECKOE COMPOTHBIEHHE, Pa3HOCTb
MOTEHIIMANOB, JIEKTPOABIKYIIAs cuila, paboTa ToKa, MHAYKLUS MarHUTHOTO OIS, cuia Ammepa, cuna JlopeHna,
WHAYKTUBHOCTh KAaTYILIKH, SHEPTUS DJIEKTPUYECKOT0 M MArHUTHOTO IIOJIEH, NMEpHOA W YacToTa KojeOaHWH B
KoJIe0aTeIbHOM KOHTYpe, 3apsA] M CHja TOKa B MPOLECCe TapMOHHYECKHX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(OKycHOE paccTOSIHUE M ONTHYECKAasl CHjla JIMH3bI, IPU ONKMCAHWU NPABHIIBHO TPAKTOBAaTh (PM3MUYECKHHA CMBICI
HCTIONb3YEMbIX BEIMYHH, UX 0003HAUCHHS U €AWHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (U3UUECKYIO
BEJIMYHHY C APYTMMH BEJIMUYMHAMU;

OTMCHIBATh M3YYCHHBIC KBAHTOBBIEC SBJICHHUS U IPOLECCHI, UCIONB3YS (U3UUECKUE BEIUYMHBI: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M 4acTOTa CBETA, SHEPrus M MMIyJbc (OTOHA, MEPHOA HOIypacHana,



SHEPrus CBSI3W ATOMHBIX SJEP, MPU OINUCAHWH IPABHIILHO TPAKTOBATh (DU3MUYSCKUN CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAUCHUS W CUHMIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYI (U3UYCCKYIO BEIHYUHY C
JIPYTMMU BEIMYUHAMHU, BEIYUCIIATH 3HAYCHUE (PU3NICCKON BEIIMYUHEI;

AHAIIM3UPOBATh (DU3UYECKUE MPOIIECCHl U SIBJICHUS, MCIIONB3Ys (U3MYSCKUE 3aKOHBI M MPHHIMUIIBL 3aKOH
OMa, 3aKOHBI MOCJIEAOBATEIBLHOTO W MapaUIEIbLHOTO COEIMHEHHUS MPOBOJHUKOB, 3akoH Joyns—JIeHua, 3aKkoH
AJIEKTPOMATHUTHON WHIYKIIMU, 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHHS CBETa,
3aKOHBI TPEIIOMIICHUSI CBETa, ypaBHeHWe OiHmTeiHa s QoTodddekra, 3aKOH COXpaHEHUs] SHEPTUU, 3aKOH
COXpaHEHUS! HMMIIYJbCA, 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHMsI MacCOBOTO 4Yucia,
noctynatel bopa, 3aKOH paguoakTUBHOTO pacraja, Ipu 3TOM pa3iiuyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKECHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OTIpe/IeTATh HAIPaBIIEHUE BEKTOpA MHIYKIIMM MArHUTHOTO IIOJISA IPOBOJHMKA C TOKOM, CHIIBI AMIlepa U
cuisl JlopeHna;

CTPOUTH U OIMCHIBATH NU300pakeHNUE, CO3AaBaeMOe INIOCKUM 3€pKaioM, TOHKOU JTHH30M;

BBITIONHSTh 3KCIIEPUMEHTHI 0 HCCIETOBAHUIO (U3WYECKHX SBIECHHH M TPOIECCOB C HCIOIB30BaHHEM
MPSMBIX M KOCBEHHBIX HM3MEPEHWH: Mpu 3ToM (OpMyIHpoBaTh IMpoOiieMy/3aady ¥ THUIIOTE3Y Y4eOHOTro
AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY W3 NPEIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH OIBIT U (OPMYIHPOBATH
BBIBO/JIBI;

OCYIIECTBIIATH MPSMbIE U KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIHYNH, TIPHU STOM BBEIOUPATh ONTHUMAIBHBIN
croco0 U3MEpeHHNs U MCIIOJIb30BaTh N3BECTHBIE METO/IBI OIEHKH TTOTPEITHOCTEH N3MEPEHUH;

WCCIIEIOBATh 3aBHCUMOCTH (U3NYECKUX BEJIMYMH C HCIONB30BAHWEM TPSMBIX H3MEPEHUIl: MPH STOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh Pe3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIIMYMH B BUC
TabIuI ¥ TpaMKOB, 1e1aTh BEIBOIBI IO Pe3yIbTaTaM HUCCIEAOBaHUS;

coOoaTh TpaBWia 0O€30macHOro TpyAda TIPH TPOBEICHHW HWCCIACAOBAaHMA B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-HFCCIeNOBAaTENECKOM W TPOEKTHOH [EATENIbHOCTH C HWCIOJIB30BAaHHEM HW3MEPHUTEIHHBIX
YCTPOKCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS;

pemmaTh pacuéTHBIC 3a7a4d C SBHO 3aJaHHON (PU3NYCCKON MOJNEIBIO, MCIONB3YS (DU3UUIECKUE 3aKOHBI H
TIPUHITMIIBEI, HA OCHOBE aHaNM3a YCJIOBHS 3a7add BHIOWpATh (DM3WUECKYIO MOJENb, BBIACIATH (HH3UIECKHE
BEIUYMHBI U (OPMYJIbI, HEOOXOAMMBIC s €€ peIleHHUs, MPOBOAWTH pPacu€Thl W OLEHUBATh PEATbHOCTD
TTOJTY9EHHOTO 3HAYCHUS PU3NIECKON BEIIMINHEI,

pemaTh KadyeCTBEHHBIC 3a7add: BBICTPAHBATH JIOTHYECKH HEMPOTHBOPEUMBYIO IICTIOUKY PACCYXIACHHMA C
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh NP PEIICHUH Y4YeOHBIX 3aj7laud COBPEMECHHbBIC MH()OPMAIMOHHBIC TEXHOJIOTHH JUIS IMOMCKa,
CTPYKTYPUPOBAHUS, WHTEPIPETAlMA W NPEACTABICHUS Y4eOHOM M HAyYHO-TIOMYJISIpHOW HHGOpPMAIUH,
MOJIyYEHHON M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATh MI0JIy4aeMyr0 HH()OPMAITUIO;

OOBSICHATh TPUHIUIBI JICHCTBUS MallliH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3jivyaTh YCJIOBHS HX
0€30IMacHOr0 UCTIOIH30BAHMS B TOBCEIHEBHOW KHU3HH;

MPUBOJUTh TMPUMEPHI BKJIaJa POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHUC HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS 10 (PU3MKE B MOBCEAHECBHOM KU3HU JUIsi o0ecnieueHus: 0€301acHOCTH
IpHu 0OpallleHuU ¢ MPUOOPaMU M TEXHUUYECKUMHU YCTPONCTBAMHU, JJIsi COXPaHEHUS 30POBbs U COOJIIOJICHUS HOPM
SKOJOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTath B TpyNIE C BBHINOJIHCHUEM pa3lIUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH pPadOTy TpPYIIIbI,
PaIMOHANBHO PACIIPENENITh 00S3aHHOCTH U TUITAHUPOBATH JCSITEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aICKBATHO
OIICHUBATH BKJIAJ KaXIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MPOOIIEMBI.

Copepxanne yueOHOro kypca «Pemenne HeCTaHIAPTHBIX 32124 10 (pU3NKe»

B cucreme ectecTBeHHO-HaydYHOT0 00pa3oBaHus (pr3rKa 3aHUMAET BAXKHOE MECTO B (DOPMHUPOBAHNWU HAYIHOTO
MHUPOBO33pEHHS U 03HAKOMJICHHUS 00YHYaIOMIMXCS C METOAaMU HayYHOTO TIO3HAHHS OKPYIKAIOIIETO MUPA, 8 TAKKE C
(hM3MYECKUMHI OCHOBaMH COBPEMEHHOTO IIPOM3BOJICTBA M OBITOBOTO TEXHUYECKOTO OKPYKEHUS YEIOBEKa; B
(hopmupoBaHUY COOCTBEHHOM TTO3UITMH IO OTHOIIEHUIO K PU3NIECKOi HHPOpMAIIUN, TTOTyISHHON U3 Pa3HbIX
MCTOYHHUKOB. Y CIICITHOCTh U3yUEHHS MIPEAMETa CBs3aHa ¢ OBIIaJICHHEM OCHOBAMH yueOHO-UCCIIeIOBATELCKOM
JESITeNbHOCTH, IPUMEHEHUEM TIOTY4YEeHHBIX 3HAaHUN TPH PEILICHUN MPAKTHYECKUX U TEOPETHYECKUX 3a1au.



3I0POBbSL 1 COOMIOCHNSI HOPM DKOJIOTHYECKOTO MOBEJCHUS B OKpY>KaIOIIel cpelie; U MPUHATHS PELICHUH B
MTOBCEAHEBHON JKU3HHU.

Du3NKa U eCTeCTBEHHO-HAYYHbI MeTO/l O3HAHUS PUPOIbI

Odusuka — pyHIaMeHTaTbHAs HayKa 0 Ipupoje. MeTo sl HayYHOTO UCCIeA0BaHUS (PU3UIECKUX SIBICHUH.
MonenupoBanue GU3NIESCKUX SBICHUN U MPolieccoB. DU3NUECKUI 3aKOH — TPaHMIIBI MPUMEHUMOCTH. Du3ndecKue
TEOPUH U MPHUHIIUI COOTBETCTBUSA. Posb 1 MecTO (u3nku B (GOPMUPOBAHUHN COBPEMEHHOM HAYYHOW KapTHHBI MUPA,
B MIPAKTUYECKOH ACSITENbHOCTH Jtoael. PU3nKa U KyJbTypa.

Mexanunka
I'panuibr MIPUMEHUMOCTH KJIACCUUECKOW MEXaHUKHU. Baxknenmmne  KuHeMaTUYECKUE
XapaKTePUCTUKU — IIepeMeIIeHrne, CKOpOoCTh, yekopeHue. OCHOBHBIE MOJICTH TEJ U IBYKCHHM.

Bsaumogeiicteue ten. 3akonsl BecemupHoro Tarotenusd, ['yka, cyxoro Tpenus. MHepruanpHas cucTeMa oTcueTa.
3akoHbl MexaHUkH HproToHa.

NMnynsc MaTepuallbHOM TOYKM UM CHUCTEMBI. M3MEHEHHE M COXpaHEHUE HMITyJbca. lICmoiap30BaHHE 3aKOHOB
MEXaHWKH Ui OOBSICHEHHS MABIDKEHUS HEOECHBIX TeN MW Ul Pa3BUTHUS KOCMHUYECKHX HCCIIETOBAHHIM.
MexaHuyeckast JHEPTHUS CUCTEMBI Tell. 3aKOH COXpaHeHHsI MeXaHU4ecKoil sHepruu. PaboTa cuibl.

PaBHOBecHe MaTepHaTbHON TOUKHM M TBEPIAOTO Tela. Y CIOBHs paBHOBECHs. MOMEHT cuibl. PaBHOBECHE )KHIKOCTH
" raza. [[BmkeHne >KuIKOCTEN U ra30B.

Mexannyeckue KojeOaHus U BONHBL. [IpeBparieHust SHEPTUH MPH KoJIeOaHUsIX. DHEPTHsl BOJIHBL.

Mougexkyasipaas ¢pusuka 4 TEpMOAUHAMHUKA

MonexynapHo-kuHetnueckas Teopusi (MKT) crpoeHust BemiecTBa M ee 3KCHEpUMEHTAJIbHBIE JOKa3aTelIbCTBA.
AOcomoTHas TeMrepaTypa Kak Mepa cpeJHeld KMHETHYECKOW SHEpruu TEIUIOBOTO IBIKEHMS YacTHI] BELIECTBA.
Mognens nneansHoOro rasa. /laBneHne rasa. YpaBHEHHE COCTOSHHUS HACAIBHOTO Ta3a. YpaBHEHUE MeHpeneeBa—
Knaneiipona.

ArperaTHble COCTOSIHUS BelecTBa. MoJIeNb CTPOEHHS AKUIAKOCTEH.

Buytpennsis sneprus. Pabora u Temonepenaya Kak crocoObl M3MEHEHHsI BHyTpeHHeH sHepruu. Ilepsblil 3akoH
TepMoauHaMuKy. HeoOpaTuMocTh TEIIOBBIX IpoueccoB. [IpuHIUIbBI [eCTBUS TEIUIOBBIX MAIKH.

DJIEeKTPOAUHAMHUKA

Onextpuyeckoe mnoiie. 3akoH Kynona. HanpsokeHHOCTh M MOTEHIMA 3JIEKTpoCcTaThdecKoro nojist. [IpoBonHuky,
MOJIYIIPOBOJAHUKHU U AM3IeKTpuku. KonaeHcarop.

[TocTosHHBIN AMEKTPUYECKUN TOK. DAEKTPOABWKYIAs cuia. 3akoH OMa JUIs TOTHOHM LenH. DJIEKTPUUECKUi TOK B
[IPOBOJHMKAX, JIEKTPOJIUTAX, HOIYIPOBOAHUKAX, Ta3aX U BakyyMme. CBepXIIpOBOIUMOCTb.

I/IH}IYKHI/IH MArHmuTHOI'O ITOJIS. HeﬁCTBHe MAarHvuTHOrO 1oJisi Ha IMPOBOJHHUK C TOKOM M ABMXXYIIYIOCS 3apsSKCHHYIO
yactuny. Cuna Amnepa u cuia Jlopeniia. MarHuTHbIE CBOWCTBA BEIIECTBA.

3aKOH 3JEKTPOMAarHUTHOW MHIYKIMHU. DJEKTpoMarHuTHoe moje. IlepemeHHbId TOK. SIBIeHME CaMOMHIYKLIUH.
WHayKTUBHOCTE. DHEPrHsl 3NEKTPOMArHUTHOTO TIOJA.

OnexkrpomarHuTHbIe Konebanus. KonebaTenbHbIH KOHTYP.

ONeKTpOMarHuTHbIE BOJIHBL. JMama3oHbl SIEKTPOMArHUTHBIX M3JIyYEHUH W HMX MPAKTHUYECKOE IPUMEHEHHE.
I'eomerpuueckas ontuka. BoiHOBBIE CBOWCTBA CBETA.

TeMaTuyeckoe MIAHMPOBAHUE

Konuuectso DIEKTPOHHbIE IIporpamMma BOCTIMTaHUS
4acoB
udpoBbie
HaumeHoBaHue pa3aesioB U (p )
Ne n/m oOpa3oBaTesbHbIC
TEM TPOrPaMMBbI Beero| KP [P | pecypen
1 Bsenenne 2 Bu6mmoreka [JOK | UM «Ypounas
https://m.edsoo.ru | AeATEJLHOCTDbY.
/7f41bf72 MaxkcumanbHOE  HUCIOJIB30BaHUE
2 KI/IHeMaTI/IKa JTUHAMUKA 7 BH6HHOTeKa HOK BOCIIMTATCIIBHBIX BO3MOXHOCTCH
> hitbs://m.ed COZIep>KaHus yIeOHBIX IPEIMETOB
AUpS./M.EAS00.TU | ;g (hopmupoBaHus y
[7f41bf72
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3aKOHBI COXpaHEHUS 6 bubmmoreka IIOK | oOyuaroumxest POCCHACKHX
https://m.edsoo.ru | TPATUIHMOHHbIX NyXOBHO-
/7f41bf72 HpPaBCTBCHHBIX .,H
COLIMOKYJIBTYPHBIX  LEHHOCTEWU,
Cratuka 2 Bubmnoreka LIOK pOCCHIiCKOTO HUCTOPUYECKOTO
https://m.edsoo.ru | .o3uanus Ha OCHOBE
/7f4 1 bf72 HUCTOPUYECKOTI'O IIPOCBCIICHUS;
MonexynsipHas ¢pusznka 7 buGmoreka [IOK | moxGop COOTBETCTBYFOIIETO
CTpoeHHe U CBOCTBA ra3oB https://m.edsoo.ru | COACPKAHUIL YPOKOB, 3alaHHH,
? /7 f4 1 bf72 BCIIOMOT'aTCJIbHBIX  MAaTEpHAJIOB,
JKUJKOCTEN U TBEPABIX TEI NpoOJIEMHBIX  CUTyalW s
OCHOBBI TEPMOAMHAMUKH 6 bu6mmotexa LIOK obcyxnenmui;
WHUIIUUPOBAHUE U TIOJEPIKKA
https://m.edsoo.ru .
/7f41bf72 HCCIICAOBATCIIBCKON
JESITeIBHOCTH 00YYarOIInuXCs,
3aKOHBI IOCTOSHHOT'O bubmuoreka [IOK | mnanuposanue u BeIIONHEHNE
3IIEKTPHUYECKOrO TOKA 3 https://m.edso0.ru | UHAMBUAYAIBHBIX U TPYIIIOBBIX
/7f41bf72 MPOEKTOB BOCIIUTATENBHOU
I/I 6 1 HalpaBJICHHOCTH
TOTOBas paboTa Mo Kypey NM«OcHOBHBIE IIKOJIBLHbIE
nesa».
BHenmkonsHBIE TEeMaTHYECKHE
MEPOIIPUATHS BOCTIUTATEIBHON
HAIPAaBJICHHOCTH, OPTaHNU3yEMBIE
neaaroraMu 1o (Gu3uKe
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