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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo MaTemaTtudeckoil (u3uke ©0a30BOro YpOBHS Ha YPOBHE CpPEIHEro O0IIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHON Tporpammel, npeacTtaBieHHbBIX B ®I'OC COO, a Taxke ¢ yuérom ¢eaepalbHOM
pabGoueil mporpamMMbl BOCIIMTaHMS M KOHLENIMM TpernoaaBaHusi yuyeOHoro mpenmera «Dusmka» B
o0pa3oBaTenbHBIX Opranu3anuax Poccuiickoit @eneparum, peaqu3yonux OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMBl.

CopnepxaHue mnporpaMMbl I0 MaTeMaTH4ecKod (u3uke HampaBiIeHO Ha (OPMHUPOBAHUE
€CTeCTBEHHO-HAyYHOW KapTHUHBI Mupa oOydatommxcs 10—11 kmaccoB mpu oOyueHun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOrO moaxona. Ilporpamma mo maremaTruyeckon
¢usuke coorserctByeT TpeboBaHusM PI'OC COO Kk miIaHUPYEMBIM JMYHOCTHBIM, MPEIMETHBIM U
METaNpeIMETHbBIM pe3ysibTaTaM OOydeHHUs, a TakKe YUYMThIBAeT HEOOXOAUMOCTh peaau3aliu
MEXIIPEIMETHBIX CBsI3€il (M3MKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hei
OTIPEJICNIAIOTCS OCHOBHBIC IENIM W3YYEHHsS MaTeMaTHYeCKOW (HU3MKH Ha YpPOBHE CpEIHEro oOmiero
o0pa3oBaHMsl, MJIaHUpPYEMble PE3yJbTaThl OCBOEHHUS Kypca MaTeMaTHYecKOW (U3MKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma o MaTeMaTH4eCKO# (hr3HKe BKIIFOYAET:

® [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOGHUS Kypca MaTeMaTH4ecKoil (u3MKu Ha 6a30BOM ypOBHE, B

TOM UHCJIE NIPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUs;

e cojepxaHue yueOHoro npeamera «MaremaTrueckas GU3MKay M0 rojiaM 00ydeHHUs.

Maremaruueckas pu3uKa Kak Hayka o HanOoJiee oOIIX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KA4ECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUM 00 OKpY’KaIoIIeM MUDE.
[IIkonbHBI Kypc MaremMaTHyecKol (U3MKM — CHCTEMOOOPa3yIOHMMHA JUIsl €CTeCTBEHHO-HAayUHBIX
y4eOHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SBIICHUI,
U3Yy4aeMbIX XHMHUEH, Ouosorueil, ¢usnuyeckoil reorpapueil um actpoHomuei. lcmonb3oBaHue u
aKTUBHOE IPUMEHEHHE MaTeMaTH4YecKo-(OM3NYEeCKUX 3HAHUM ONpenesseT XapakTep U pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJOTUH B cepe 3HEpPreTHKH, TPAHCIIOPTa, OCBOSHHSI KOCMOCA, TOJIy4YE€HHUs] HOBBIX
MaTepuajoB C 3aJaHHbIMU CBOWCTBaMU U Jpyrux. M3ydeHue (QU3MKM BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHHE E€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa O0O0ydaloluxcsi, B (QOpMHUpOBAHUE YMEHUI
MPUMEHATHh HayYHBIH METOJI IO3HAHUS MPH BBHIIIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBAHUH.

B ocHOBY kypca MaTemaTnyeckoi (pU3MKM 7151 YPOBHS CpeiHero oOIiero oopa3oBaHus MOI0KEH
psia useH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM € HEM Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaid U3 BCEX pas3fenoB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHUYECKOM, Tak U
COBPEMEHHO! (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuall Kypca MaTeMaTW4ecKod (QHU3UKU
00BbeIMHEH BOKPYT Gu3nyeckux Teopuil. Benymum B kypce sBisercs GopMupoBaHHe NMPEACTaBIECHUMN O
CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE€ peanmuzanust mpeamnosnaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIMana (pU3NUECKO HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnrennocmu. Kypc MareMaTH4ecKo (GU3MKH TIPEAnoaraeT 3HakOMCTBO C
LIIMPOKUM KPYroM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUIN U3yUYEHHBIX TEOPUN U 3aKOHOB.

Hoess  sxonoeuzayuu  peanusyercs TOCPEICTBOM  BBEACHHS  DIIEMEHTOB  COJEpIKaHUS,
MOCBALIEHHBIX YKOJIOTUYECKUM IIPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTUEM TEXHUKH U



TEXHOJIOTUH, a TakKe OOCYXICHMs MPOoOJIEM PALMOHATIBHOIO MPUPOAONOIb30BAHUS U HKOJOTHUECKOU
0€30MacHOCTH.

CTepKHEBBIMH 3JIEMEHTAaMH Kypca MaTeMaTH4eCKOH (H3MKM Ha YPOBHE CpeIHEro o0Ilero
o0pa3oBaHus SABIAIOTCS (pu3ndYeckue Teopuu (GopMUpPOBaHKUE IPEJCTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢buznyeckoil Teopuu, poiau GpyHIaMEHTAIbHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX MTPEICTABICHUIX
0 TpHUPOJE, TPAaHHUIAX NPUMEHUMOCTH TEOPUH, JUISI ONHCAHUS ECTECTBEHHO-HAYYHBIX SBICHUH H
MIPOIIECCOB) C MCIIOJIb30BAaHHEM MaTEMaTHUYECKUX HHCTPYMEHTOB.

CucTeMHO-JeSTEeIbHOCTHBIM MOAXO0 B Kypce MaTeMaTHYecKoW (DUM3MKM peau3yercs: MpexJie
BCEro 3a CYET OpraHU3alMK SKCIEPUMEHTAIbHOMN AesTenbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs
Kypca MaTeMaTH4eCKOW (M3MKH — 3TO HCHOJIH30BAHWE CHUCTEMBl MAaTEMaTHYECKHUX H3MEPEHHUH WU
BBIUUCIICHUH, KOTOpble B Mporpamme Mo (u3MKe OOBEIUHEHbI B OOIIMH CIUCOK YYECHHMUYECKHX
NPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJII M OLIEHKH, OCYLIECTBISAETCS YYaCTHUKAMH 00pa3oBaTeIbHOrO Ipolecca HUCXOAs U3
0cOoOEHHOCTEH TUTAaHUPOBAHMS U OCHALICHUs KabuHeTa ¢usuku. [Ipu sTOM obecrieunBaeTcsi OBIAICHHUE
O0yJaroIMMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE HM3MEpPEHHs, WCCICIOBAHNUS 3aBUCHMOCTEH
(bu3MYeCKUX BEJMYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

bosbioe BHUMaHME yJleNnseTcsl PEUICHUI0 pacu€THBIX M KauyeCTBEHHBIX 3anay. Ilpu stom amns
pacu€THBIX 3aJad NPUOPUTETOM SIBISIIOTCSA 3a7adyd C SIBHO 3aJaHHOM (PHU3MUYECKOW MOJENbIO,
MO3BOJISIOINE TPUMEHSITh N3yYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszelnia Kypca, Tak
MHTETPUPYS 3HAHMS U3 Pa3HbIX pa3/ienoB. J[1s KaueCTBEHHBIX 3a/a4 MPHOPUTETOM SIBIAIOTCS 3a7aHUs
Ha OOBSICHEHUE MPOTEKaHUs (PU3NYECKUX SBJICHUN U MPOLECCOB B OKPY)KAIOLIEH JKU3HU, Tpedyromue
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH TMIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu O®I'OC COO k MarepuaabHO-TEXHHMUYECKOMY OOECIIeYEHUIO
yueOHOro mporiecca 6a3oBblil ypOoBEHb Kypca MaTeMaTHUeCKOW (PM3UKM HAa YPOBHE CPEIHEro oOIIero
00pa3oBaHMs JIOJDKEH M3Yy4aTbCs B YCIOBHMSX MPEIMETHOr0 KaOuWHeTa (U3MKH WIM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA. B kaOuHeTe (hu3uKu JOHKHO
ObITh HEoOXonuMoe jabopaTopHOe OOOpyAOBaHWE ISl BBINOJIHEHUS YKa3aHHBIX B IpOrpamMme IO
¢u3nKe y4eHHYECKUX MPAKTUUYECKUX padoT U IEMOHCTPALIMOHHOE 000PYAOBaHHE.

JleMOoHCTpalnoHHOEe 000pyioBaHue (POPMHUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY TEPEYMCICHHBIX B IpOTrpaMMe IO (DU3UKE KIFOUYEBBIX
IEMOHCTpAMi It MCCICNOBAHMUSA W3YYaeMbIX SIBICHHA W TPOIECCOB, OMIIMPHYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JIaGopatopHoe 00opynOBaHME IJIsi YYEHMUYECKHX MPAKTUYECKUX paboT (GopMmupyeTcs B BHJE
TEMAaTHYECKHX KOMIUIEKTOB M 00ECIeunBaeTCsl B pacyére OJHOTO KOMIUIEKTa Ha JIBYX OOYYarOIIHXCS.
Temarndeckne KOMIUIEKTHI TAOOpaTOPHOTO 000PYI0BAHHUS TOJKHBI OBITH MTOCTPOSHBI Ha KOMIUIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBHIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BU/JIE IIU(PPOBBIX T1a00paTOPUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011EM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpeca M CTpeMJICHHs O0y4aroIuxcs K HAyYHOMY H3YYEHHUIO MPHPOJIBI,

pa3BUTHE WX WHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEACTABICHUH O  HAYYHOM  METoJe TMO3HaHUs U  (HOpMHUPOBaHHE
MCCIIEIOBATEIILCKOTO OTHOIIIEHUS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHME HAayYHOI'O MHPOBO33PEHHS KakK pe3yibTaTa H3yYeHHs] OCHOB CTpPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpPOBaHME YMEHUH OOBACHATH SIBICHHS C HCIOIb30BaHUEM (PU3MUECKUX 3HAHUM U
Hay4HbIX JJOKa3aTeIbCTB;



e (opMHUpOBaHME NPEICTABICHUN O posu (PU3MKHU Ui pa3BUTHUS JPYrHX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTHUH.
JlocTiKeHHe 3TUX Lejeld 00ecreunBaeTcs peleHrueM CIeAYIOIUX 331a4d B MpoIecce N3ydeHUs
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHMs:
e 1puoOpeTeHHEe CUCTeMbl 3HAHUH 00 O0OmMX (HU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX,
TEOPHSIX, BKIIOYAas MEXaHHUKY, MOJEKYISPHYIO (U3UKY, SJICKTPOJUHAMHKY, KBAaHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;
e (dopMHUpOBaHHE YMEHHH MPHUMEHSATh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS (PU3MUECKUX
SIBJIGHUN B IPUPOJIE U JIUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIIOCOOOB pEIICHHs PA3MUYHBIX 337a4 C SBHO 33JaHHON (U3NYECKON MOJEINbIO,
3a/a4, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHe (U3NYECKOM MOJEeNH, aJleKBaTHON
YCIIOBHSIM 33]1a4H;
e [oHUMaHHE (UBUYECKUX OCHOB U TMPUHIUIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;
® OBJAJEHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U TPOBENEHUs (HU3HMUECKUX
HKCHEPUMEHTOB, aHAIM3a M WHTEpPIpeTaluu HHGOPMAIMH, ONpPENeJICHUS TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;
® CO3/aHWE YCIIOBHHA JUIS pa3BUTHS YMEHHH MPOEKTHO-HUCCIENIOBATEIbCKONW, TBOPUECKOM
JeSITEIbHOCTH.
Ha uzyuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEIHEr0 00IIero o0pa3oBaHUsl OTBOJUTCS
204 gacos: B 10 xmacce — 102 yacos (3 yaca B Heaento), B 11 kinacce — 102 gacos (3 1yaca B HEZIEIO).
[Ipennaraemplii B mporpamMme no (uU3MKe IepeyeHb JadopaTOpHBIX W MPAKTHUECKUX padboT
ABJISICTCS PEKOMEHIOBAHHBIM, YYUTENb JieaeT BHIOOP MpOBEIEHUs J1a00opaTOpHBIX padOT U OMBITOB C
y4ETOM MHIUBUAYATBHBIX OCOOCHHOCTEN 00yJaroImuXcs.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

OcBoeHue y‘{€6HOFO npeamMera «Maremaruueckas (1)I/ISI/IK8.>) Ha YpPOBHE€ CpPCIAHETO O6H_ICFO
O6p330BaHI/ISI (68.30BBII71 ypOBeHL) JOJIDKHO 00eCIIeYnTh AOCTHIKCHUC CIICAYIOIINUX JIMYHOCTHBIX,
MCTAIMPEAMCTHBIX U MMTPECAMETHBIX O6p&30BaTCJ'II)HI>IX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE PE3yibTaThl OCBOEHUS yueOHOro mpeamera «Maremartudeckas (U3MKa» TOJKHBI

OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThCS CPOPMHUPOBAHHOM
BHYTPEHHEH NO3ULMENH JIUYHOCTHU, CHUCTEMOM IEHHOCTHBIX OpPUEHTAlMM, MO3UTUBHBIX BHYTPEHHHUX
yOXKIICHUI, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIeCcTBa, paciIupeHue
KU3HEHHOTO OTbITa W OMbITa JEATEIBHOCTH B TIPOIIECCE peau3allid OCHOBHBIX HAIpPaBJICHHUMA
BOCITUTATEIbHON JIEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMH OOYYAIOIMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIEHa POCCHIICKOTO 00I1eCTBa;

NPUHATHE TPAAUIHOHHBIX  OOIICUETOBEYECKUX TYMAHHUCTHUECKUX U JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIbHOCTh B HMHTEpecax TPaxAaHCKOTO 0OIecTBa,
Y4aCTBOBATh B CAMOYIPABIICHUH B 00pa30BaTEILHON OpPraHU3aIlnu;



YMEHHE B3aUMOJICHCTBOBATh C COI[MAIIbHBIMH MHCTUTYTaMU B COOTBETCTBUU C MX (PYHKUIUAMU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSAM POCCHHMCKHUX YYEHBIX B
obnactu (PU3WKYU M TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CMOCOOHOCTh OIIGHWBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, IPHCYILETO
¢dusnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3iuyHbiM chepam npodeccruoHaIbHON AESITeTbHOCTH, B TOM YHKCJE CBSI3aHHBIM C
(GU3MKOI M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOODP Oynymieil mpodeccun U pealn3oBbIBATh
COOCTBEHHBIC )KU3HECHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U caMOOOpa3oBaHHMIO B oOjacTu (U3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) IK0JIOrNY€ECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYpHl, OCO3HAaHHWE TJIO0AIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUTAaHUPOBAHUE M OCYLIECTBICHHE JIEHCTBUH B OKpY’Kalolled cpelle Ha OCHOBE 3HaHUS Lesei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacimpeHre OmbITa AEATEIBHOCTH SKOJIOTUYECKON HANpaBIEHHOCTH HAa OCHOBE HWMEIOIIUXCS
3HaHUil o pu3MKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nuecKoil HayKu;

OCO3HaHME IIEHHOCTM HAayYyHOW JEATENIbHOCTH, T'OTOBHOCTh B IHpoOIlecce H3Y4eHUs (QHU3UKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JAEITEeIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

IHo3naBaTenbHBIE YHMBePCAIbHBbIE YUeOHbIe JeiCTBUS
ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATENbHO  (opMyIUpoBaTh H  aKTyalIM3WpOBaTh MpoOieMy, paccMaTrpuBaTh €€
BCECTOPOHHE;
ONPEACIITH LENN AEATEIIbHOCTH, 3a1aBaTh [TApaMETPbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;
paspabaTheiBaTh IJIAH PEIICHHUs] TPOOJEMBI ¢ YYETOM aHaIM3a WMEIOIIMXCS MaTepUAbHBIX H
HeMaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBH B ACATCIBHOCTD, OLICHUBATh COOTBCTCTBUC pe3y.HI>TaTOB neiaiaM, OICHUBATh
pI/ICKI/I HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,
KOOPJMHHPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBUAX PEaJbHOTO, BHUPTYAIbHOTO |
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBaATh KPEATHBHOE MBINUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ncciegoBaTebcKue 1elcCTBUS:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU U METOAAMU (PU3NIECKOI HAYKH;

BJIQJICTh HABBIKAMU y4eOHO-HCCIIEIOBATEIBCKOW U MMPOSKTHOU JEATEILHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBHIO M TOTOBHOCTBHIO K CaMOCTOSITEILHOMY MOHMCKY METOJIOB PElICHUs 3a1a4 (HU3HYECKOTO
coZiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

BIAJeTh BHUAAMHU JCATEIBHOCTH 110 TIOJIYYEHHIO HOBOTO 3HAHMs, €ro WHTEpPIpETaIHH,
npeoOpa3oBaHUI0 M NMPUMEHECHUIO B PA3IMYHBIX yYEOHBIX CHUTYyallUsiX, B TOM YHCJIEC TPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh [TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €&
peleHusI, HaXOIUTh apryMEHTHI JUIsl JIOKAa3aTelbCTBA CBOMX YTBEP)KICHMM, 3a/aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS,

aHAJM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJIbTaThl, KDUTHUECKH OIICHUBATh HMX
JIOCTOBEPHOCTbH, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATEIBHON IEATEITFHOCTH, B TOM YUCIIE
NpU U3y4eHUH (DUBUKH;

JlaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXOIbl M PEILICHHS,;

CTaBUTH MPOOJIEMBI U 33]1a4H, OMYCKAIOIIUE aJbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMHU TIOJTY4YEeHUsI HHPOpMAIK (PU3NIECKOTO COACPKaHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATENbHO OCYIIECTBIATh IOWUCK, aHAJIN3, CHUCTEMATHU3alMI0 W HHTEPHpPETALHUIO
MHGOpMaLUU pa3IMYHBIX BUJOB U (OPM IpeJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

WCTIOJB30BaTh CpelICTBAa HWH(GOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B PpEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3alMOHHBIX 3a7ad ¢ CcoOJdIoIeHueM TpeOOoBaHMMA
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PeCypcoCcOepeKeHus], MPABOBBIX M ITHUECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (PU3MUYECKOTO COAEPIKAaHUS B PAa3NUYHBIX (popMartax ¢ y4ETOM Ha3zHAUYCHUS
uHOpMaIMY U LIEIEeBOI ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO ()OpMY NPECTABICHUS U BU3yaIH3alHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYILIECTBIATH OOIIEHHE HA YpoKaX (PU3HKU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

BbIOMpATh TEMaTHUKy W METOAbl COBMECTHBIX JEHCTBUH € y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4ICHA KOJUIEKTUBA,

IIPUHUMATH LI€JI1 COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATh U KOOPIAUHUPOBATH JEHCTBUSA 110
€€ JIOCTMIKEHHUIO: COCTaBIIATH IUIAH JCHCTBUN, PACIPENENATh POJIM C YYETOM MHEHHMM YYaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh KAuyeCTBO CBOETO BKJIaZa M KaKIOrO yYaCTHHKAa KOMaHJbl B OOIIMI pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MWJEU C IO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;



OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIUYHBIX CHUTYalMsSIX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS
Camoopranuszaums:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh IMO3HABATENBHYIO JCSITENLHOCTh B 00JMAacTH (QU3UKA U
ACTPOHOMUU, BBISIBJIATH MTPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH pPEHIEHUS PACUETHBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITMIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMEIOLIUXCSI PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEATOYTCHHUIA;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHHUIO W TPOSBICHHUIO SPYIUIIMU B 00JAaCTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BIIa/IETh HAaBBIKAMH MO3HABATENbHON pedUieKCMH KaK OCO3HAHMSI COBEpIIAeMbIX ACHCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPU aHATIU3€ PE3YyJIbTAaTOB ACSITEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce mocTuKeHUS TUYHOCTHBIX PE3yNbTATOB OCBOCHUS MPOrpaMMbI MO (U3HKE s
YPOBHSI CpelHero ooOmero ooOpa3oBaHus Yy OOYYAIOIIMXCS COBEPUICHCTBYETCS HAMOIMOHAIBHBIN
WHTEJUICKT, MPEIoIaralomui copMUpoOBaHHOCTS:

CaMOCO3HaHUs, BKITFOUAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHUE, BUJIETh
HaIpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOLUIEITO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBENIEHHE, CIOCOOHOCTh AQJaNTHPOBATHCA K HOMOIMOHAIBHBIM HW3MEHEHHUSIM U TIPOSBIISATH
rHOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIIOYAIOIIEH CTpeMJIEHHUE K JOCTHXKEHHUIO LENH U YCIEXY, ONTHMU3M,
WHUILIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMITATHUH, BKIFOYAOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAIEHOE COCTOSIHUE IPYTUX, YIUTHIBATh
€r0 TP OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTUMHU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATE UHTEPEC M pa3pemiaTh KOH(IUKTHL.

NPEJMETHBIE PE3YJIbTATBI
K koniy o6yuyenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXxaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



J€MOHCTPUPOBATh Ha IMpUMeEpax pojb U MECTO MaTeMaTudeckoil (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B pa3BUTUU COBPEMEHHOM TEXHUKHM U TEXHOJIOTHH, B
IIPAKTUYECKOU NeATEIbHOCTH JIIOJICH;

YUUTBIBaTh TPAaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJeNell: MaTepualibHas TOYKa,
MHepLUalbHas CUCTEMa OTCcU€Ta, aOCOIOTHO TBEPAOE TENO, UACAIbHBIN ra3, MOAEIN CTPOSHHsS ra3os,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA IIEKTPUUESCKHUH 3apsi1 IPU PEIICHUN (PU3UUECKUX 3a/]1a4;

pacrio3HaBath (pU3NYECKUE SIBJICHUS (IIPOIECCHI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHMSI BEILECTBA U NIEKTPOAMHAMHUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJeHUE Tel, ABMKEHHE IO OKPYKHOCTH,
uHepIys, B3auMoieiicteue e, auddysus, OpOyHOBCKOE JIBHKEHHE, CTPOCHHE KUIKOCTEH U TBEPABIX
TeN, U3MEHEHHE 00bEMa Ted MpU HArpeBaHUM (OXJIAXKICHUU), TEIJIOBOE paBHOBECHE, HCIApeHHE,
KOHJCHCALlNs, IIJIaBJICHUE, KPUCTAJUIN3aLUs, KUIIEHHE, BIa)KHOCTh BO3/lyXa, IIOBBIIICHUE IaBICHUS Ta3a
IIPU €r0 HAarpPEBAaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMu COCTOSIHUSA raza B U30IPOLECCaX,
JJIEKTPU3ALKS TEJl, B3AMMOJICHCTBHE 3apsi/10B;

OIMCBHIBATh MEXAHWYECKOE IBM)KCHUE, UCIONB3Yys (U3UYECKHE BEIUYMHBL: KOOPIWHATA, IYTh,
IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CWiIa, HWMIIYJIbC Tela, KUHETHYECKas HSHEprus,
NOTEHIMAJIbHAsl SHEPTUs, MeXaHu4eckass paboTa, MeXaHUYeCcKasi MOLTHOCTh; IIPU ONUMCAHUU NMPABUIILHO
TPAKTOBaTh (PM3MUECKUI CMBICT HCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYCHHUS M CIUHHIBI, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OIUCHIBATh M3YYEHHBIEC TEIJIOBbIE CBOWCTBA TEJ U TEIUIOBBIC SIBJIICHUS, UCIONb3Ys (PU3MUECKUE
BEJIMYMHBIL: JABJIICHUE Tra3a, TEMIEPATypa, CPEeIHsAs KUHETHYECKas 3HEPIUs XAaO0TUYECKOIO JIBHIKEHUS
MOJIEKYJ1, CPEeIHEKBAIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPIUsi, paboTa
ra3a, Ko3QUIUEHT MOJE3HOr0 AEMCTBUSI TEIJIOBOrO ABUTaTelIs; P ONUCAHUM MPAaBUILHO TPAKTOBATh
¢u3nyeckuif CMBICT HUCMOJIb3YEeMBbIX BEJIWYMH, MX OOO3HAUYEHUS W €IUHHUILBI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETMUMHAM;

ONMCHIBATh HW3YYEHHBIE JJIEKTPUYECKHME CBOWMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUSA
(mporecchbl), HCMONB3Ysl (PU3MYECKHE BEIMUMHBL: AJIEKTPUYECKUI 3apsj, 3JIEKTpUYECKOe ToJe,
HaNpspKEHHOCTH T10JIsI, MOTEHIMAJ, Pa3sHOCTh NMOTEHLHUAIOB; IPU ONHMCAHWUU IPABWIBHO TPAKTOBaTh
¢u3n4eckuil CMBICI UCHONb3YEeMbIX BEIMYMH, UX OOO3HAUYEHUS M EJUHMIIBI, YKa3blBaTh (OPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI U SIBICHUS, UCIOJIB3YS (PU3HMUECKHUE 3aKOHBI U TPUHIIUIIBL:
3aKOH BCeMHUpPHOro tarorenus, I, II u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW YHEPTUH,
3aKOH COXPAHEHWUS HMMILYJIbCa, NMPUHIUI CYNEPIO3ULIUH CUJI, IPUHIUI PaBHONPABHS WHEPLUAIbHBIX
CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHUIO CTPOEHUS BEIIECTBA, a30BBIE 3aKOHBI, CBA3b
CpeqHell KHHETHYECKON SHEPTUH TEIUIOBOTO JABMKEHUSI MOJIEKYII ¢ aOCOIIOTHOW TeMIepaTypoil, mepBblii
3aKOH TEPMOJMHAMMKHM, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsana, 3akoH Kymona, mpu 3Tom
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHUECKOE BhIPAKEHUE M yCIOBUS (TPaHMIIbI,
o01acTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIUIBI JEHCTBUS MAallMH, NMPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nuyaTth yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHMs B TOBCEAHEBHOM KU3HM,

BBIMOJIHATE  3KCIIEPUMEHTHl 110 HCCIEJOBAHUIO (U3MYECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUU, MpU 3TOM (OpMYyIHpOBaTh MpolieMy/3agady H
TUTIOTE3y Yy4eOHOrO OKCIIEPUMEHTa, COOMpAaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO O000pYyIOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOABI;

OCYILIECTBIATh MpPsSIMble M KOCBEHHbIE M3MEpeHHs (U3NUECKUX BEIWYHH, NPH 3TOM BBIOMpPATH
ONTUMAJIBHBIA CHOCO0 HM3MEPEHUs M MCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHM MOTPEHIHOCTEN
W3MEPEHHUI;



UCCIIEIOBaTh 3aBHUCUMOCTH MeXAy (U3MYECKUMH BEIMYMHAMHM C HCIHOJIb30BAHUEM MPSMBIX
U3MEPEeHU#, TMpH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATh pE3yNbTaThl IOJTY4YEHHOU
3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BUAE TAONUIl M TPaQHKOB, JIENaTh BBIBOJBI IO pe3yiabTaTaM
UCCIJIEIOBAHMUS;

co0mroaTh npaBuia 0€30MacHOro TpyAa MPU MPOBEICHUM HCCIEIOBAaHUN B pamMKax y4eOHOTo
HKCHEPUMEHTa, YUEOHO-HCCIEOBATENbCKOM W TMPOEKTHOW AEATENbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

peuats pacy€THBIE 3a/ayll C SIBHO 3aJlaHHOW (U3UYECKON MOJENbIO, MCIONb3yd (U3HUecKue
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIW3a yCIOBHS 3a7aud BbIOUpATh (PU3NYECKYIO MOJEIb, BbIIEIATh
¢usnveckre BeIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PEeLIeHUs, TPOBOIUTH PACUETHI M OLICHUBATH
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BEITUYHHEI;

pelaTth KadyeCcTBEHHbIE 3a7aud: BBICTPAUBATh JIOTHUECKH HENPOTUBOPEUUBYIO LEMOUKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SIBICHHUS;

WCIOJIB30BATh MPU PEIICHUH y4eOHBIX 3a7ad COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJIOTUHU IS
[IOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU M MPEACTABICHUS Y4€OHOM M HaydyHO-TIONYJISPHOMN
uH(pOpMaLIUY, TMONTYYEHHON M3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATH MOIYy4aEMYIO
nHpopMaIuo;

MPUBOANTH MPUMEPHI BKJIAJA POCCUHCKUX M 3apyOEXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKHUE 3HAHUA MO (HU3MKEe B MOBCEIHEBHOHN JXU3HH ISl OOecreyeHUs
0e30MmacHOCTH TMpU OOpallleHUH C NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH, AJIsi COXPaHCHHS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMSI B OKpPY KaIOLIEH cpeie;

paboTaTh B TpyMNe C BBHIMNOJIHEHHEM pAa3IMYHBIX COLHUAIBHBIX pOJEH, IUIaHUpoBaTh paldoTy
TPYMIbI, PAlMOHANBHO pPACIpenensaTh O0S3aHHOCTH U IUTAHUPOBATH JIEATENHHOCTh B HECTAaHAAPTHBIX
CUTYyallUsiX, AaJEeKBAaTHO OILIEHMBAaTh BKJIAaJ KaXJAOT0 M3 YYaCTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMoi POOIIEMBI.

K kxonny o6yuyenus B 11 kjacce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPaxX Pojb U MecTO (HU3UKU B (POPMUPOBAHUN COBPEMEHHON HAYYHOU
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOW NEATEIbHOCTH
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (DPU3MUECKUX MOJENEH: TOUCUHBINH AJIeKTPUIECKUI
3apsj, Jyd CBETa, TOUEUHbIH MCTOYHHUK CBETA, SAEpHAas MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO
sJipa MpH perieHnH GU3NUecKrX 3a1ay;

pacro3HaBaTh (U3MUYECKHE SBJICHHS (MPOIECChl) W OOBSICHATh HMX HAa OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA M KBAaHTOBOW (DM3MKM: SJIEKTpHUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBME MArHUTOB, AJEKTPOMATHUTHAS WHAYKIIHS,
JeficTBe€ MarHUTHOTO TMOJIE Ha MPOBOJHUK C TOKOM U MABWXKYIIMHCS 3apsl, 3JEKTPOMarHUTHbIE
KojeOaHusT M BOJHBI, MPSMOJUMHENHHOE pacHpOCTpaHEHHUE CBeTa, OTpPakeHUe, MpeloMIIEHHE,
uHTephepeHys, TUGpakius U MOJIApU3aluUs CBETa, JUCIEpCHs CBeTa, (POTOINEKTPUUECKUH FPPeKT
(poToaddext), cBeTOBOE aBIEHHWE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aromMa BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIM0aKTUBHOCTD;

ONMCHIBATH HW3YyUEHHBIE CBOWCTBAa BelIeCTBa (DJIEKTPUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
NMEKTPUYECKYIO TPOBOAMMOCTH PA3JIMYHBIX CPEI) M DJIEKTPOMATHUTHBIE SABJIEHUS (IIPOLECCHI),
UCTONB3Yysl (PU3MUECKUE BETUYMHBL 3JCKTPUUYECKUN 3apsijl, CHJIa TOKa, 3JEKTPUUYECKOe HarpsDKEHUe,
ANEKTPUYECKOE COMPOTHUBIICEHUE, PAa3HOCTh IOTEHIMANOB, JJIEKTPOJBIXKYIIAs cuHia, paboTa TOKa,
MHIYKIHUST MarHuTHOTO MoJs, cuia Amiepa, cuia JlopeHla, WHIYKTUBHOCTb KaTYIIKH, 3HEpPIrHs
ANEKTPUYECKOTO0 U MAarHUTHOTO TOJIeH, MEPHO/] U 4acTOTa KoJieOaHUu B KoJieOaTeIbHOM KOHTYPE, 3aps



U CWIa TOKa B IIPOLECCE MAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKycHOE paccTOsSHUE U
OINITUYECKAasl CHUJIa JIMH3BI, IPU ONMCAHUU TPABWIBHO TPAKTOBaTh (PU3NUYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX O0O3HAYCHHSI M EIWHUIIBI, YKa3bIBaTh (YOPMYJbI, CBSA3BIBAIOIINE JTAHHYIO (DU3NYECKYIO
BEJIMYHMHY C JPYTUMH BEJIMYNHAMY;

OIMCHIBATh M3YyYEHHBIC KBAHTOBBIC SBJICHUS U INPOLECCHI, UCHOIb3Yd (U3NYECKUE BEIUUYHHBI:
CKOpOCThH 3JICKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, SHEPrusl U UMITYJILC (OTOHA,
NepuoJl TONypachana, SHEPrus CBA3M AaTOMHBIX SAEp, NpPHU OINMCAHWM TPABWIIBHO TPAaKTOBATh
¢bu3n4eckuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHHs M €AMHUIBI, YKa3bIBaTb (DOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMUYMHY C JPYIMMU BEJIWYMHAMH, BBIYUCIIATH 3HAYCHHE
(U3HYECKON BETUINHBL;

aHAJTM3UPOBATh (PH3MUECKUE TPOLIECCHI U SBJICHHUS, UCTIONB3YS (PU3NIECKHE 3aKOHBI U IPUHIUIIBL:
3akoH OMa, 3aKOHBI TIOCJIEZIOBATENILHOTO U MapaJljIeIbHOIO COCIUHEHUS IPOBOIHUKOB, 3aKOH J[KOysa—
JleHua, 3aKOH 3J1€KTPOMAarHUTHON MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI
OTpPa)KEHHsI CBETa, 3aKOHBI MPEJOMIJICHUsI CBETa, ypaBHEHHE OiHIITEHHa ansi ¢Gorodddexra, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS AIEKTPHUECKOTO 3apsia, 3aKOH
COXpPaHEHMs MAaCCOBOI'0 YMCIIA, OCTYIaThl bopa, 3aKoH paJuoakTUBHOIO paciajaa, IpyU 3TOM pa3iinyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaXKEHHUE U YCIOBUS (TPaHULbI, 0OJIACTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAINPABICHHE BEKTOPAa WHIYKIMM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHua;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3aBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOMH JIMH30M;

BBITIOJIHATh  OKCIIEPUMEHTHI 110 HCCIIEOBAHUIO (PU3MYECKUX SBICHUH M TIPOIECCOB C
WCTIOJIH30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpH 3TOM (POPMYIHpOBaThH MpodiieMy/3amaqy u
TUIOTE3y Y4eOHOro OSKCHEpUMEHTa, cOoOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOIO 00O0pYAOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIMYHMH, NPH ITOM BHIOMpPATH
ONITUMAIIBHBIA CIOCO0 W3MEPEHUs] M WCIOJb30BaTh M3BECTHBIE METOJBl OIEHKH IMOTPEUTHOCTEH
U3MEPEHUI;

UCCIIeIOBaTh 3aBUCUMOCTH (PM3NYECKUX BEIMYMH C HUCHOJIB30BAHUEM MPSIMbIX M3MEPEHHH: MpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHPOBATH PE3yJbTaThl IMOJYUYEHHOW 3aBUCHMOCTH (PU3UIECKUX
BEJIMYMH B BUJIE TAOJHI] U TPAQHKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM MCCIIETOBAHHS;

coOnoaTh MpaBuia 0€30MacHOro TPyAa NMpPU MPOBEIEHUM MCCIEJOBAHUN B pamMKax yueOHOTo
HKCHEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOM W TMPOEKTHOM JAEATENbHOCTH C  HCIOJb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemarh pacyETHBIC 3a/la4d C SBHO 3aJaHHOW (U3UYECKON MOJENBI0, MCIONB3YS (U3NIECKHE
3aKOHBI ¥ TMPHUHIIMIIBL, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlaud BHIOUPATh (PU3UUECKYIO MOJIENb, BBIIEIATh
¢du3nyeckre BeIMUUHBI U (HOPMYJIIbI, HEOOXOAUMBIE Ul €€ PelIeHHs, TPOBOIUTh PACUETHI U OLIEHUBATH
PeaTbHOCTh MOYYEHHOTO 3HAYCHUST (PH3MUECKON BEITMYMHEI;

pemaTrh KadyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyxJIeHui ¢ Oopoii Ha 3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHUS,

UCIOJIb30BaTh MPU PELICHUH y4eOHBIX 3aj7jauy COBPEMEHHbIe MH(POPMAIIMOHHbIE TEXHOJIOTUHU IS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMA M TPEICTABICHUS YYeOHOH W HAyYHO-TIOMYJISIPHOMN
nHpOpMANNY, TONYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH TOTYYaeMYHO
UH(pOpMaIIHIO;

OOBSICHATh NPUHIMIBI JIEHCTBUA MAaIllWH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3iIHyaTh
YCIIOBHSI X O€30M1acCHOI0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOANUTH NMPUMEPHI BKJIAZA POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



WCTIOJIb30BAaTh TEOPETHYECKUE 3HAHMUSA O (U3WKE B TOBCEIHEBHOW J>KHU3HM ISl 0OeCreueHUs
0e30MacHOCTH MpU OOpaleHUH C TPUOOpaMU M TEXHUYCCKUMH YCTPOWCTBAMH, JJIsi COXPAHCHHS
3JI0POBBSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKAroIIeH cpene;

paboTaTh B TpyIIEe C BBITOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHHPOBATH PadOTY
TPYIIIBI, PAMOHATIBHO PACHpPEACATh 00S3aHHOCTH M IUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTyalluiX, aJCKBAaTHO OLOCHHWBATh BKJIa4  KaXJI0T'O N3 YYaCTHHUKOB TIpYyIIlbl B PCHICHUC
paccMaTpuBaeMoid IPOOIeMEI.

Conep:xkanue Kypca matemaruueckoi ¢pusukn B 10 kiacce

(34 yacoB)

IIpaBuia u npuMsl pemienus ¢pusndeckux 3agay (1 gac)
Yro Takoe usznueckas 3agaya? CocraB (usnueckoit 3anaun. Knaccupukanus ¢usnueckux 3anad 1o
TpeOOBaHUIO, COACPIKAHUIO, CIIOCOOY 3a1aHus U pemenus. [pumepsr 3a1a4 Bcex BUIOB.
OOue TpeOoBaHMs MpHU PELIeHUH (PU3MUECKUX 3a/1ad. DTallbl pEeUIeHus 3alaud. AHAIN3 PElIeHUs U
oopmienne pemenusi. PasnuuHble TpHEMBI W CIIOCOOBI PEHICHUS: TEOMETPUYECKHE MPHUEMBI,
QJITOPUTMBI, aHAJIOTUU.
Kunemaruka (4 yaca)
PaBHomepHoe aBu:kenue. CpenHsis ckopocTb. [IpsiMonnHEHOE paBHOMEPHOE IBHKEHHE U €r0
XapaKTEePUCTUKU: TIepeMelienne, nyTh. [ padpuueckoe npencrasinenue asuxenus Pl ['paduueckuit u
KOOp/AMHATHBIN crocoObl pemieHust 3aaad Ha PJI. Anroputm pemieHus 3ajad Ha pacyeT cpeaHei
CKOPOCTH JIBUKEHUS.
OaHoMepHOe paBHONEpPeMEHHOE JABHKEHHMeE. YCKOpeHHe. PaBHONIEpEMEHHOE [IBUJKEHUE: JIBWKEHUE
IpU pa3roHe U TopMokeHHU. [lepemelieHune Mpu paBHOYCKOpEHHOM JABMKeHUHU. ['paduueckoe
npencrasiaenue PY /1. I'padudecknii u KoopaAuHATHBINA criocoObl peteHus 3aaa4d Ha PY /1.
JIlnnamuka u cratuka (9 yacos)
Pemenue 3a1a4 Ha OCHOBBI AMHAMMKH. Penienue 3aa4 1o aropurmy
Ha 3akoHbl HbIOTOHa ¢ pa3nUYHBIMU CUJIaMH (CHJIBI  yIIPYTOCTHU, TPEHHUS, COMPOTHUBIICHUS).
KoopaunaTHbIN MeTOZ pelIeHns 3aad 110 IUHAMUKE 10 aJTOPUTMY: HAKJIOHHAs IUIOCKOCTb, BEC TENA,
3a/1a4yM ¢ OJIOKaMU U Ha CBSI3aHHbBIE Tella.
JBu:keHHe MOx AeHCTBHMEM CHJIbI BCEMHMPHOIO THAIOTeHMs. PenieHue 3agad Ha JABUKEHHUE IOJ
JeWCTBUE CHUJ TATOTEHUs: CBOOOJHOE MaJeHHE, ABIKEHHE Tella OpOLICHHOIO BEPTHUKAIBHO BBEPX,
IBUKEHHE Tejla OpOILEHHOrO MOJ YIJIOM K TOPU30HTY. AJTOPUTM pelIeHHs 3a7ad Ha ONpeiesieHue
JAJIbHOCTH I10JIETA, BPEMEHH I10JI€Ta, MAKCUMAJIBHON BBICOTHI IIOJIbEMA TEJIA.
JIBrokeHne MaTepHaIbHOM TOYKHM MO0 OKpYKHOCTH. Ilepwonm oOparieHuss W dYacTtoTa OOpalieHwHs.
[Muknunyeckas wactoTa. YriioBas ckopocTh. lleHTpocTpemutenbHoe yckopeHue. Kocmuueckue
CKOpOCTH. PerreHrne acTpOHOMHYECKHX 3a/1a4 Ha JABUKEHUE TUTAHET U CITyTHUKOB.
YcioBust paBHOBecHs TeJl. Y CI0BUsI paBHOBECHS Tesl. MoMeHT cuiibl. LleHTp TskecTH Tena. 3agaun Ha
OTpesieNIeHUE XapaKTePUCTUK PaBHOBECUS (PU3UUECKUX CUCTEM U aITOPUTM MX PEIICHUSI.

3akoHbl coxpaHeHus (6 yacoB)

Nmnyabc. 3akoH coxpaHeHus uMnyJbca.IMnynbe Tena 1 uMITynbe cuisl. Pemenue 3agay Ha BTOpoit
3ak0H HbpOTOHA B UMITyJIbCHOM (opMe. 3aMKHYTHIE CHCTEMBI. AOCOJIOTHO YIPYroe M HEYNpyroe
CTOJIKHOBEHUS. AJITOPUTM pELICHUE 33/1a4 Ha COXPAaHEHUE UMITYJIbCA U PEAKTUBHOE JIBHXKCHHE.

PaGora wm »JHeprus B MeXaHHKe. 3aKOH M3MEHEHHS W COXPAHEHHMS] MeXaHHYeCKOM
JHEPruu. DHEPreTUYECKUIl aJTOPUTM pEIIeHUs 3amad4 Ha paboTy u MoirHOCTh. [loTeHmmanbHas u



KUHeTu4eckass sHeprus. [lonmHas MexaHuyeckas >SHEprusi. AJTOPUTM peIIeHHs] 3aJad Ha 3aKOH
COXpaHEHHUs W TPEBPAIICHUE MEXAHHMYECKOW YHEPTrHU HECKOJbKHUMH criocobamu. Permenue 3amay Ha
HCII0JIb30BaHUE 3aKOHOB COXPaHEHUSI.

I'mapocraTruka. /laBinenue B xuakoctu. 3akoH Ilackans. Cuna Apxumena. Bec Tena B KHUIKOCTH.
YcnoBus tnaBanus Ten. BoszmyxomiaBanue. PemieHue 3agad AMHAMUYECKMM CIIOCOOOM Ha TUIaBaHHE
Tell.

Mouaexyasipuas ¢pusuka (3 yaca)

CTpoeHue W cBoiicTBa ra3oB, :KMAKOCTell M TBEpAbIX Tea.Pemenue 3agad Ha OCHOBHBIC
XapaKTEPUCTUKA MOJICKYJT Ha OCHOBE 3HAaHWUW 1O XUMUU W (u3uku. PemeHue 3amad Ha ONHMCaHHE
MOBEJICHUS HJCAIBHOr0 Tra3a: ocHoBHOe ypaBHeHne MKT, omnpeneneHue CKOPOCTH MOJIEKYII,
XapaKTEPUCTUKUA COCTOSIHUS Ta3a B u3omporeccax. I padudeckoe perieHune 3aaad Ha H30TPOIECCHI.
AJITOpUTM peIlIeHUs 3a/1ay Ha ONpeleNieHne XapaKTepUCTUK BIAXHOCTU BO3ayxa. Pemienue 3agad Ha
OTIpe/ICTICHUE XapaKTePUCTHK TBEPAOTO Teia: aOCOMIOTHOE M OTHOCUTENIBHOE YAJUHEHHE, TEIIOBOE
paclrpeHue, 3arnac NpOYHOCTH, CHJIa YIIPYTOCTH.

OcHoBBI TepMOAMHAMUKH (S Yaca)

BHyTpeHnHss sHeprust o1HOaTOMHOTO ra3a. PaboTta v KOJIM4eCTBO TEIIOTHI.

AJnropuT™M pemieHus 3a7ad Ha ypaBHEHHE TeIIoBoro Oamanca. llepBhiii 3aKOH TEpPMOIMHAMUKHU.
Anmabartueiii mponecc. Temnosesie apuratenu. Pacuer KIIJ[ TemnoBeiX yCTaHOBOK TpaduyecKuM
CIIOCOOOM.

DJIeKTPOAMHAMHKA. (4 1Yaca)

DJIeKTPOCTATUKA.

JJIeKTpHYecKoe MmoJe. 3a1ayd pa3HbIX BHUAOB Ha ONUCAHUE DJIEKTPUYECKOrO MOJS Pa3IMYHBIMU
CpPEACTBAMM: 3aKOHAMHM COXpaHEHHs 3apsga ¢ 3akoHOM KyioHa, CHWJIOBBIMH  JIMHHSIMU,
HaIPsKEHHOCTBIO, PA3HOCThIO MOTEHIMAIOB, YJHEPTrUei. AJNTOPUTM pEUIEeHUs 3a7ad: AUHAMUYECKUN U
SHepreTuyeckui. Pelenne 3a1a4 Ha ONMUCAaHUE CUCTEM KOHJIEHCATOPOB.

HTorosoe 3anusitue Kypca. (2 yac)

Hrorosast koHTposibHas paboTa ¢ anmementamu EI'D. AHamu3 KOHTPOJbHON paboThl U pa3doop Haubosee
TPYIHBIX 3a7au.

Copnep:kanue Kypca matemMaruueckoi ¢gusuku B 11 kiacce

(34 yacos)

OCHOBBI 3J1eKTPOANHAMHUKH (MIPO0KeHHe) (4 yaca)

3aKOHBI TIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MarHeTn3m XapaKTepUCTHKA PEIIeHUs 3a7ad pasjena:
o0Iiee U pa3Hoe, MPUMEPHI U MPUEMBI pelIeHHs. 3a/1a4il Pa3HbIX BHUJIOB HA OMHCAHUE DIIEKTPUIECKOTO
TI10JI1 paSJ'H/ILIHI)IMI/I Cpe)ICTBaMI/IZ 3aKOHaAaMH COXpaHeHI/ISI 3ap$111a U 3aKOHOM Ky.J'IOHa, CHUJIOBBIMHA
JIMHUSAMHU, HAMPS>)KEHHOCTBIO, PA3HOCTHIO MOTEHIIMANIOB, YHEpruei. Pemenue 3a1ay Ha ONKMCaHUE CUCTEM
KOHJIGHCATOPOB. 3a/lauyd Ha pa3IMYHbIE MPHUEMBI pacueTa COMPOTHUBIEHUS CIIOXKHBIX JJICKTPHUECKHUX
nernen. 3alayu pa3HbIX BUIOB HA OMHMCAHUE JIEKTPUUYECKUX LENel MOCTOSHHOIO AJIEKTPUUYECKOT0 TOKA
¢ moMoIIbI0 3ak0oHa OMa 1J1d 3aMKHYTOM 11enu, 3akoHa J[>xoyns — JIeH1ia, 3aKkoHOB MOCIE0BATEIbHOTO
U TapajiensHoro coequHeHuid. O3HakomiieHune ¢ mnpaBwiamMu Kupxroda mnpu pemeHuM 3a1ad.
[ToctanoBka W pemieHne (QPOHTANBHBIX SKCIEPUMEHTAIBHBIX 33/lad Ha OMNpEACNICHUE IOKa3aHui
HpI/IGOpOB HpI/I N3MCHCHUU COHpOTI/IBJIeHI/IH TECX HWJIN HWHBIX y[IaCTKOB ey, Ha onpeneneHHe
CONPOTHUBJICHU Y4YacTKOB Ilenu W T. 1. Pemenue 3amay Ha pacdeT ydactka uenu, umeroniendn DJIC.



3ajaud Ha OINHUCAHHME I[IOCTOSIHHOTO DJIEKTPUYECKOr0 TOKa B JJIGKTPOJIUTAX, BaKyyme, Tras3ax,
MOJYMPOBOJIHUKAX: XapaKTepPUCTUKA HOCUTENICH, XapaKTepUCTUKA KOHKPETHBIX SBICHUM U Ap.
KauectBennsie, s3KkcriepuMeHTaIbHbIC, 3aHUMATENIbHBIC 33/1a4H, 3aJa4d C TEXHUYECKUM COJEP:KaHHUEM,
KOMOWHHMPOBAHHBIE 3a]1a4H.

DJIeKTPOMATrHUTHBIE K0JIeOaHUs U BOJHBI (94acoB)

3ajauM pa3HbIX BUJIOB HA OMUCAHUE SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIIMH: 3aKOH AJIEKTPOMAarHUTHOM
UHAYKIMM, TpaBwio JleHna, HMHIYKTUBHOCTb. 3aJayd Ha I[EPEMEHHBIA AJIEKTPUYECKUH TOK:
XapaKTEPUCTUKU MTEPEMEHHOTO IEKTPHUIECKOTO TOKA, dJICKTPUICCKHUE MALITUHBI, TpaHcpopMaTop.
I'eomeTpuueckas u BoiHoBasi ontuka. Jjaementbl CTO (8 yacoB)

3ajauyM Ha OMNKMCAaHWE PA3JIUYHBIX CBOWMCTB JJIEKTPOMATHUTHBIX BOJIH: CKOPOCTb, OTpa)KECHHUE,
npeioMIIeHrue, HUHTepQepeHius, Iudpakius, MoIsIpyu3anus. 3aJaqd 10 TEOMETPUUYCCKOW ONTHKE:
3epkana, ontudeckue cxembl. Kitaccudukanms 3agad mo CTO u npuMepsl UX pemieHus.

KBantoBas ¢pusuka (8 yacon)

KBanTtoBas Teopus 3JeKTpOMarHUTHOTO U3JIydeHus BemiecTBa. SnepHas ¢usuka. @oroaddekr. Pacuer
BoJIHBI J1e bpoiins. [lornomenue u u3nydenue ceera aromoM. Ctpoenue aroma. CoctaB aTOMHOTO sJipa.
[lornonienne U U3aydyeHUE CBETAa aTOMOM. 3aKOH paJuOakTUBHOro pacmnana. dusnka aToMHOro sjpa.
DHeprus CBA3U. SlnepHbIe peaKiui.

O6o0marmume 3aHATUA 110 MeTOAAM U NpuéMam pemenusi pusnyeckux 3aaay (5 yacon)

TeMmaTn4yeckoe IVIAHMPOBAHNE ¢ YKA3aHUEM KOJIUYECTBA YAaCOB,
OTBOAMMBIX HA 0CBOeHHeE Ka:kn0oi TeMbl B 10 KJacce

Vyebnuk «duszuka. 10 xnace». Aptopsl .51 Mskumes, b.b. byxosues, H.H. Cotckuii, ®uzuxa 10
KJIacc, y4eOHUK /Ui 001eo0pa3oBaTenbHbIX yupexkaeHuii, M.: [Ipocsemenue, 2020 rox.

Ne Ha3Banmne tem KonnuectBo | KosmmyecTtBo | BocnuTaTebHbINH KOMIIOHEHT MOLYJIS
n/ OTBOJAMMBIX KOHTPOJIbH «IxoJbHBIH YPOK»

I 4acoB bIX padoT

1 | BBenenue. Mexanuka 20 1 «Bernatommecs yu€HbIe» - CEHTIOPb.

«YenoBeKk 1 KOCMOCY - OKTSOPb.
«Hcropus coznanust muaoméra bBM-13
(Katrorma)» - HOSIOPB.

2 | MonexynsapHas ¢pusuka. 3 - «Poib TEIOBBIX IBUTATENICH B )KU3HU
TemtoBbie ABICHHS YeloBeKay - IeKadphb.
«I'mo6anpHBIC IPOOIEMBI YETIOBEYECTBA»
- SIHBapbh.
3 | OcHoBBI 9 1 «MarHuTHOE I10JIC )KMBBIX OPraHU3MOB) -
ANIEKTPOTMHAMHUKHU (heBpab.

«Bcé o Toke» - MapT.
«ITOT OECKOHEIHBIA KOCMOC) - aImpeb.

4 | UroroBoe moBTOpeHNE 2 1

UTOIro 34 3




TemaTuyeckoe NJIAHUPOBAHME ¢ YKA3aHHEM KOJIHYECTBA YaCoOB,
OTBOJIMMBIX HA OCBOEHHE Ka:K10i TeMbI B 11 Kiacce

VYueonuk «duszuka. 11 xnace». ABropsl .51 Msakumes, b.b. byxosues, B.M. Hapyrun, ®usuka 11
KJIacC, Y4eOHUK I 001eo0pa3oBaTenbHbIX yupexkaeHuii, M.: IIpocsemenne, 2021 rox.

No Ha3Banmue tem KonuuyectBo | KosmmuectBo BocnurarenbHbI KOMIIOHEHT
n/ OTBOAUMBIX | KOHTPOJIBH moayJs «llIkoabHBIH ypox»
1 4acoB bIX padoT
1 | OcHOBBI 37EKTPOJUHAMUKHI 4 - «Bpinaronuecs: yu€Hbie» - CEHTSIOPb.
«YenoBeK 1 KOCMOCY - OKTAODb.
«Uctopus coznanus MmuHoméra bM-13
(KaTromra)» - HOSIOPB.
2 | OnexTpoMarHuTHbIE 9 1 «Pob TErnoBbIX ABUraTenei B )KU3HU
KOJIeOAaHUS U BOJTHBI YeJloBeKay - NeKadphb.
«I'mobanpHBIE IPOOITEMBI
YeJIOBEUECTBAY - STHBAph.
3 | I'eomerpuueckas ¥ BOTHOBas 8 1 «Mar"auTHOE I0JI€ )KUBBIX OPraHU3MOB»
onrtuka. dnementsl CTO - beBpassb.
«Bcé o Toke» - MapT.
«ITOT OECKOHEUHBII KOCMOC) - aIpelib.
4 | KBanroBas ¢usnka 1
5 | Urorosoe nosropenne 5
UTOI'O 34 3




