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Pabouas mporpamma snexTuBHOro Kypca ans 10 -11 kimacca ypoBHsSI cpeaHero
ob1ero odpazoBanus «MeTobl pelieHus 3a1a4 o GU3UKe» COCTABICHA B COOTBETCTBUU
¢ ®I'OC COO, OOIT COO MOY I'COLI nHa ocHOBe MpOrpaMMbl JIEKTUBHOTO Kypca,
coctaBieHHoi B.A. Opnoseiv, FO.A. CaypoBeiM  «MeToapl pemieHus (pu3nyeckux
3ajaun.



Coaep:xanue y4e0OHOIo Kypca

Duznyeckas 3a1aya. Kinaccudukanus 3anay -(4 u).

Uro Takoe puzmueckas 3anada. CoctaB ¢puzmueckoit 3aaaun. Ousndeckasi Teopus u
peleHre3anaq. 3Ha4eHUe 3a/1a49 B 00yUCHUH U )KU3HH.

Krnaccudukanus puznyeckux 3a1ay 1o TpedOBaHUIO, COIEPIKAHUI0, CIIOCO0Y
3ajaHus upenieHus. [[pumeps 3a1a4 BCcex BUJIOB.

Cocrasnenue ¢puznueckux 3aaad. OCHOBHBIC TpeOOBaHUS K COCTABIICHUIO 3a]1ad.
CriocoObI HTEXHHUKA COCTaBJICHUS 3a1a4. [IpuMephl 3a1a4 BceX BHIIOB.

IIpaBuia u npuempl pemmenns Gpuznyecknx 3aaay -(6 u).

OOmrre TpeboBaHUs MPU peIIeHNH (PU3HUECKUX 3a1a4. DTabl pelIeHUsT GU3NICCKOI
3agaun.PaboTta ¢ TekcToM 3agaun. AHanu3 pU3MUEcKoro sSBIeHUs; GOPMYITHPOBKA
uzeu * pemieHus (TU1aH penieHus ). Beimonnenue miana penienus 3aaa4du. YucioBon
pacucT. Hcnonp3oBanne BLIYUCIUTEILHON TEXHUKU JJI1 pacyCTOB. Ananns PCIICHHUA
u ero 3HayeHue. OpopmieHHEe peleHusI.

TunuyabIe HEAOCTATKY NPU PEUICHUU B OPOPMIICHHH pelIeHNs (PU3NIECKOM 3a1a4H.
W3yuennenpumepoB pemieHus 3a/1a4. Pa3mnyHble IPUEMbI U CIIOCOOBI PEIICHUS:
QITOPUTMBI, aHAJIOTUH, TEOMETPUUIECKUE TIPUEMbl. METOT pa3MEepHOCTEH, TpadudecKue
pCILICHHS U T. 1.

Aupnavuka u craTuka -(8 4).

KoopauHaTHBII MeTO/ pelieH s 3a/1a4 110 MeXaHuKe. PemeHne 3a1a4 Ha OCHOBHBIC
3aKOHBIIUHAMUKHU: HI)IOTOHa, 3aKOHBI IJIA CUJI TATOTCHUA, YIIPYTIOCTU, TPCHHA,
COIIPOTHBIICHHUS.

Pemrenue 3a1a4 Ha IBUKXCHHUC MaTepI/IaJ'IBHOf/'I TOYKH, CUCTEMBI TOUYCK, TBCPAOT'O
TeJa MOJICHCTBUEM HECKOJIBKUX CHIL.

3a1a4un Ha OIIPe/ICTICHUE XapaKTEPUCTUK PABHOBECUST (PUBNUCCKUX CUCTEM.

3ajauu Ha IPUHIUI OTHOCUTEIBHOCTU: KWHEMATUYECKUE ¥ TUHAMUYCCKHE
XAPAKTCPUCTHKUABUIKCHUSA TCJIa B PA3HBIX HHCPHHUAJIIBHBIX CUCTCMAX OTCUECTA.
[TonGop, cocTaBiieHUE U PEIICHUE TTI0 HHTEPECaM Pa3IMYHBIX CIOXKETHBIX

3aaa4: 3aHUMATCIIbHBIX, SOKCTICPUMCHTAJIBHBIX C OBITOBBIM COJACPpIKaHUEM, C
TEXHUUYECKUM UKPAEBEAUECKUM COJIeP)KaHUEM, BOCHHO-TEXHUYECKUM
COJZIepKaHUEM.

DKCKYpPCHUH C LENbI0 0TOOpa JaHHBIX JIJISl COCTABJICHUS 3a]1a4.

3akonpl coxpanenus (8 u).

Knaccudukanus 3aaq mo MexaHuke: pelieHne 3a1ad CpeJICTBAaMU KHHEMATHKH,
JTUHAMHKH, CTIOMOIIIBIO 3aKOHOB, COXPAHEHU.

33)13'—11/1 Ha 3aKOH COXpPaHCHUS UMITYJIbCAa U PCAKTUBHOC ABHUIKCHUC. 3a;1aq1/1 Ha
ornpezaeneHue padoThl U MOIIHOCTH. 3aJ]a4M HA 3aKOH COXPAHEHUS U MPEBPALICHUS
MEXaHNYECKON YHEPTUU.

Pemenue 3anay Heckonpkumu criocodamu. CocTaBeHHE 33]1a4 Ha 33a/JaHHBIC
O00BEKTHI WJTH SIBJICHHS. B3anmMoIpoBepka pemaeMbIx 3a1a4. 3HAKOMCTBO C
MIpUMepaMu pelIeHHs 3a/1a4 TOMEXaHUKe PECITyOIUKAaHCKUX U MEXKTyHAPOIHBIX
OJTUMITHA]I.

KoHcTpykTopckue 3a1auu 1 3a/1a4i Ha TPOEKTHI: MOJIENb aKCceTIepoOMETpa, MOJIENb
MaHTHI/IKaq)yKO, MOACJIb KpOHHITefIHa, MOZCIIb MYIIKHU C TPOTHBOOTKATHBIM
YCTPOMCTBOM, MPOEKTHI CAMOJIBIKYIIIUXCS TENEXKEK, MPOSKTHI yCTPOUCTB IS
HaOJIIOIEHNS] HEBECOMOCTH, MOJIENIbL aBTOKOJI€0aTEILHON CHCTEMEL.

CTpoenue ¥ CBOHCTBA ra30B. KHIKOCTel ¥ TBEPALIX Tes (6 u).

KauecTBeHHBIC 3aaa4i Ha OCHOBHBIC IMOJIOKCHHA U OCHOBHOC YPABHCHUC
MOJIEKYJISIpHO- kuHeTnuueckoi Teopun (MKT). 3agaun Ha onucaHue MoBeACHUS
UJIeTTIbHOT O Ta3a: ocHoBHOeypaBHeHHe MKT, onpeaenenne cKopocTu MOJIEKYJI,
XapaKTEpUCTUKHU COCTOSIHMSI ra3a B U30IpolLeccax.

3aaun Ha CBOIICTBA MMapoOB: HCMOIb30BaHUe ypaBHeHUs MeHnaeneeBa — Kinaneiipona,
XapaKTEPUCTUKA KPUTUUECKOTO COCTOSIHUSA. 3a/1auu Ha ONMHMCAHUE SIBICHUMN



MMOBEPXHOCTHOTO CJIOS; pad0oTa CHJI TOBEPXHOCTHOTO HATSKCHHSI, KAMIUISIPHBIC

SIBIICHUSI, N30BITOYHOE JABJICHUEB MBUIBHBIX MTy3BIPSX. 3a/1a4M HA OMpecTiCHUue
XapaKTEPUCTHUK BJIAXKHOCTH BO3AyXa.

3ajaud Ha OMpEeIeTICHUE XapaKTEPUCTUK TBEPAOrO Teja: aOCOIIOTHOE U
OTHOCHUTEJIbHOCYIJIMHEHNE, TEIJIOBOE PacIIUpEHUe, 3anac MPOYHOCTH, CUIIa

YIPYTOCTH.

KauecTBeHHbBIE M KOJTMYECTBEHHBIE 3a7]a4M. Y CTHBIN AUAJIOT NIPU PELICHUN
KaueCTBEHHBIX 3a1a4.] padudeckue u SKCIIePUMEHTAILHBIC 33/1a4H, 33]]a4d OBITOBOTO
coJiepKaHusl.

QOCHOBBI TEpMOIMHAMUKH (6 1),

KoMOuHMpoBaHHBIC 331a41 HA TIEPBBIN 3aKOH TEPMOIMHAMUKH. 3a/1a4n Ha
TEIJIOBBIEIBUTATEIN.

DKCKypcus C LIeIbIo cOOpa JaHHBIX JIJIS COCTABJICHUS 33]1a4.

KoHctpykTopckue 3aauu v 3aja4y Ha IPOEKThL: MOJIEIIb Fa30BOI0 TEPMOMETPA; MOJEIIb
MPEAOXPAHUTEIBHOTO KJIallaHa Ha OMPEICNICHHOE AABJICHHUE; TPOSKTHI UCIIOJIb30BAHUS
ra30BbIXIIPOLIECCOB ISl I0JaYl CUTHAJIOB; MOJEJIb TEIJIOBOM MAIlIMHbIL; TPOEKTHI
MPAKTUYECKOTO OINPEACIICHUS pauyca TOHKUX KauUIIPOB.

DJleKTpHYecKoe U MATHUTHOE 104 (D ).

XapakTepucTrKa perieHus 3a/1a4 pasjiena: o01iee u pa3Hoe, MpUMEphl U IPUEMbI PEIICHHS.
3ajaun pa3HbIX BUJIOB Ha OMKMCAHHUE SJIEKTPUUYECKOTO TOJIS PA3IMYHBIMU CPEACTBAMU: 3aKOHAMU
coXpaHeHus 3apsaa u 3akoHoM KynoHa, CHIIOBBIMU JIMHUSIMU, HAIPSIKEHHOCTBIO, PA3HOCTHIO
MOTEHIIMAJIOB, SHEpruel. Pemienre 3a1au Ha ONMKMCAHUE CUCTEM KOHICHCATOPOB.

3ajaun pa3HbIX BUIOB Ha OMKMCAHUE MATHUTHOTO TOJISI TOKA U €T0 JIEUCTBHUS:
MarHUTHassMHAYKIMS 1 MarHUTHBINA NTOTOK, cuijia AMriepa u cuia JlopeHua.

Pemrenne kaueCTBEHHBIX IKCIIEPUMEHTAIBHBIX 33/1a4 C UCIIOJIb30BAaHUEM
ANEKTPOMETPA,MarHUTHOTO 30H/Ia U IPYroro o00opy10BaHusl.

IlocTosiNHPIi DAEKTPUYECKHIi TOK B Pa3JMYHBIX cpeaax (9 u)

3ajaur Ha pa3IMYHbIE PUEMBI PacueTa COMPOTUBIICHUS CIOKHBIX AJIEKTPUUECCKUX IICTICH.
3aauu pa3HbIX BUJIOB «a OMMCAHUE AIEKTPUUECKUX LIETIEHN MOCTOSIHHOTO 3JIEKTPUYECKOI0 TOKa C
MOMOIIIBIO 3aKk0oHa OMa JIJIsl 3aMKHYTOM LienH, 3aKkoHa Jxoyns — Jlenua, 3akoHOB
MOCJIEIOBATEIHLHOTO U apaJJIEIbHOTO coequHeHnd. O3HaKOMJICHUE C MPaBHIIAMH
Kupxroda npu pemenun 3aaad. [loctaHoBka U pernieHne GpoHTaTIbHBIX
AKCTIIEPUMEHTAIIbHBIX 33714 Ha ONpeiesieHrne ToKa3aHuil mpruOOpoB MPH U3MEHEHUN
CONPOTHUBIICHUS TEX WU UHBIX YYACTKOBIIEH, Ha ONPEAEIIEHUE COTPOTUBIICHUM
YYacTKOB IeMNH U T. 1. Pemenue 3aay Ha pacueT ydactka mnemnu, umeromei 3/1C.

3ajauy Ha OMUCAaHUE TOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA B 3JIEKTPOJIUTAX, BAKYYyME,
ra3ax, MoJIyIPOBOJHUKAX: XapaKTEPUCTHUKA HOCUTENICH, XapaKTePUCTHUKAa KOHKPETHBIX
siBieHU# 1 J1p.KauecTBeHHbIE, HIKCIIEpUMEHTAIbHBIE, 3aHUMATEIbHbIE 3a7a41, 3a/1a4u C
TEXHUYECKUM COJIEp’)KaHHEeM, KOMOMHUPOBAHHBIE 3a/1a4H.

KoHcTpykTopckue 3ajauu Ha IPOEKThI: YCTAHOBKA ISl HATPEBAHUS KUJIKOCTH Ha
3a/IaHHYIO0 TEMIIEPATYPy, MOJIENIb AaBTOMAaTHYECKOTO YCTPOHCTBA C

3JEKTPOMArHUTHBIM peJie, MPOEKThl UMOIENIN OCBEUIECHUS, BEIIPSIMUTEND U YCUITUTENb

Ha MOJIYITPOBOTHUKAX, MOJACIIA U3MEPUTENBHBIX IPUOOPOB, MOJEIH «IEPHOTO

SIIIIUKAY.

DJIeKTPOMATHUTHLIE KoJe0anus u BOJAHBI (14 4)

3ajaur pa3HbIX BUIOB HAa OMMCAHUE ABJICHUS SJIEKTPOMArHUTHOU

WHIYKIIAW: 3aKOHAJIEKTPOMAarHUTHON MHIAYKITNH, paBwiio JIeHa,

WHJTYKTUBHOCTb.

3aja4n Ha IEPEMEHHBIN JIEKTPUYECKHUM TOK: XapaKTEpUCTUKH IIEPEMEHHOTO
ANEKTPUYECKOTOTOKA, HNEKTPUIECKUE MAIIMHBI, TpaHCHOPMATOP.

3aauy Ha ONMCAHUE PA3IUYHBIX CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: CKOPOCTb,
OTpaKeHHeE, IpesioMIIeHHe, HHTepepeHIHs, AudpaKiys, noaspu3anus. 3a1auu 1o
reoMeTpUUYECcKOll ONTUKe:3epKaia, ontudeckue cxembl. Kinaccudukanus 3agad no CTO u
MIPUMEPHI UX PEIICHUS.

3azauu Ha ONPEEIIEHNE ONITUYECKON CXEMBI, COAECPIKAILEHCS B «UEPHOM SIIIIUKEN:



KOHCTPYMPOBAHHUE, IIPUEMBI U IIPUMEPHI peLICHUs. | pynnoBoe U KOJUIEKTUBHOE
pelIeHre HKCIePUMEHTAIBHBIX 33/1a4 ¢ UCTIOIb30BaHUEM ociiuiorpada,

3BYKOBOI'O T'€HepaTopa, TpaHc(hopMaTopa, KOMILJIEKTa IPUOOPOB Ui U3yUEHUS
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH,3JIEKTPOU3MEPUTEIBHBIX IPHOOPOB.
KoHcTpyKkTOpCcKHe 3a1a4M U 3a1a4 HAa IPOEKTHI: INIOCKUI KOHJIEHCATOP 3a1aHHON
€MKOCTH, TeHEPAaTOPbl Pa3IMYHbIX KOIeOaHU!, MPHOOp AJIs U3MEPEHHSI OCBEIICHHOCTH,
MOJIEJIb IIEPENAUYNIIECKTPOIHEPTUH U JP.

O0o0maroniee 3aHsAATHE 110 METOAaM U NpUéMaM peuieHus: puznyeckux 3agay -24



Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 Kypca

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyJbTaThl OCBOEHUS AJIEKTHUBHOIO Kypca «MeToapl pemieHus 3aaad 1o
¢dusMKe» TOMKHBI OTPa)KaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJICTBOBATHCS
c(hOopMUPOBAHHOW BHYTPEHHEH IMO3MIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIIHMH,
MO3UTUBHBIX  BHYTPEHHUX  YOEKICHHI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM  [EHHOCTSM
POCCUICKOro 00IleCTBa, pacIIMpeHHe >XKM3HEHHOTO OIbITa M OMbITa JEATEIbHOCTH B Ipoliecce
peanu3alnuyu OCHOBHBIX HAINIPaBJICHUN BOCIUTATEIHHOU JIEATETbHOCTH, B TOM YUCJIE€ B YACTHU:

1) IpaKaAaHCKOIro0 BOCIIUTAHUA:

C(OPMHUPOBAHHOCTh ~ TPAXKJAAHCKOW  TO3MIMU  OOy4arolmIerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O YWJICHA POCCHICKOr0 O0IECTBA;

NPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKHX TyMAaHUCTUYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTbL BE€CTU COBMCECTHYIO [JCATCIBHOCTH B HHTCPECAX TIPAKIAHCKOIO 06H_[6CTBa,
Y4aCTBOBATh B CAMOYIIPABJIICHUU B O6p3.30B8.T€J'IBHOI>i OpraHu3anuu,

YMEHUE B3aUMOJCUCTBOBATbL C COLMAJIBHBIMA MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUS
c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLCHUBATh CUTYyallUIO U NPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HaA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU yLIéHOFO;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOEHHUE YCTONUMNBOTO OYIyIIETO;
4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOUAs ICTETHUKY HAY4YHOI'O TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:
UHTEPEC K pa3inIHbIM chepaM mpodecCHOHaTbHOM AeATETbHOCTH, B TOM YKCIIE€ CBSI3aHHBIM

¢ (Qu3MKONW M TEXHMKOW, yMEHHE COBepIlaTh OCO3HAaHHBIM BBIOOp Oyayuied npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIaHBbI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa3oBaHMIO B obOjactu (pusmku Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KyJIbTYPHI, OCO3HaHHE TIJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPodIem;

IIJIAaHUPOBAHUEC U OCYIICCTBIICHUC I[CI‘/'ICTBI/II\/'I B OKPY)KaI-OH_[eﬁ Cp€ac Ha OCHOBC 3HAHUIA ueneﬁ
YCTOI\/’I‘{I/IBOFO Pa3BUTHA YCIIOBCYECCTBA,

pacIIMpeHNe OMbITA JeITEIFHOCTH SKOJIOTHYECKOI HAIIPaBIEHHOCTH HA OCHOBE MMEIOIINXCS
3HaHU# 110 PusHKe;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAHHME LIEHHOCTH HAyYHOU IESTEIbHOCTH, TOTOBHOCTH B IPOLIECCE M3YYCHUS (U3UKU
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHbLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalU3upoBaTh NpoOjeMy, paccMmaTrpuBarh €
BCECTOPOHHE;

OMnpeacIATh UEIN ACATCIBHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPUNU UX JOCTHIKCHU A,
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMAaTPHUBACMBIX (1)H31/I‘I€CKI/IX SBJICHUAX

pa3pabaTbIBaTh IUIAH peIIeHHs MPOOJIeMbI ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX U
HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B ACATCIIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJILTATOB ULCIAM,
OLICHUBATL PUCKU HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWHHUPOBAT U  BBIINIOJIHATH pa60Ty B YCIOBUAX PCAIBHOTIO, BUPTYAJIBHOI'O0 U
KOM6I/IHI/IpOBaHHOFO BSaHMOI[Cf/'ICTBHH;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble ucciienoBatTe/bcKHe 1eiicCTBUA.

BJIAACTH Haquoﬁ TepMI/IHOJIOFI/Ieﬁ, KIIIOYCBBIMH IIOHATHAMU MW MCTOJaMU (bHSH“ICCKOfI



HAYKU;

BJIAJICTh HABBIKAMU YYEOHO-HCCIICIOBATEIBCKON M TPOCKTHOM JEATEIILHOCTH B OOJIACTH
(GU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOWCKY METOJOB PELICHHS 3a1a4
(U3NIECKOTO CoepKaHMsl, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BJIAJICTh BUJAMHU JICATEIILHOCTU II0 IOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETAINH,
peoOpa3OBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITH TPUYMHHO-CJICICTBCHHBIC CBSI3U U aKTyaJU3UPOBaTh 33/1a4y, BBIIIBUTATh TUIIOTE3Y
e pelIeHUs, HAXOAWUTh apryMEHTBl Ui JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUWH, 3a/1aBaTh

IapaMeTphbl U KpUTEPUH PEILECHUS;

AHAJIM3UPOBATH MMOJYYCHHBIC B XOAC PCUICHUA 3aJa4yr pE3yJibTaTbl, KPUTUICCKU OLICHUBATH
HX JOCTOBEPHOCTH, ITPOrHO3UPOBATE USMCHCHUEC B HOBLIX YCJIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIEC 33J]aul B 00pa30BaTENbHON JESITEIbHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsSM, OLIEHHUBATH IPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 001aCTh KU3HEAEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HJIEH, MPEeJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTH HpO6JIeMI>I " 3aa4y, JOIMYyCKAIHE aAJIbTCPHATUBHBLIC PCIICHU .

Padora ¢ undpopmanmeii:

BJIaACTh HABBIKAMU ITOJTYUCHUA I/IH(i)OpMaHI/II/I (i)I/I?)I/ILIGCKOFO COACPIKaHUA M3 HCTOYHHKOB
Pa3HbIX THUIIOB, CaMOCTOATECIIBHO OCYLICCTBJIATDH IIOUCK, aHalInu3, CUCTEMaTHU3aluo nu
MHTEPIIPETAINIO HHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIONIb30BATh CPEJCTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHI B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX 3aJdad C CO6J'II-O)ICHI/I€M TpC6OBaHI/H7I
OPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THTHUEHBI, PECYpcOCOEpe EeHHs, MPABOBBIX U STHYECKHUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPKAHUS B PA3TUUYHBIX (popMaTax ¢ YU4ETOM Ha3HAYCHUS

uHpOpMallMl M I€JIEBOM ayAUTOpUU, BBIOUpas ONTUMalIbHYI0 (GOpMYy TMpENCTaBICHUS U
BU3yaJIN3aLUU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YPOKaX U BO BHEYPOUHOU JNESATENbHOCTH;

pacino3HaBaThb MPEAITIOCBUIKA KOH(bHHKTHLIX CI/ITyaLII/Iﬁ U CMATYaThb KOH(I)JII/IKTLI;



pa33épHyT0 1 JIOTUYHO HU3J1araTb CBOIO TOYKY 3PpCHUA C HCIIOJIb30BAHUECM A3BIKOBLIX CPCIACTB,
IMOHUMATb U UCITI0JIb30BATh IPCUMYIICCTBA KOMaHHHOﬁ n HH,HHBI/I,HyaHBHOﬁ pa6OTBI;

BBI6I/IpaTB TEMATUKY W MCETOABI COBMCCTHBIX ,HCfICTBPIfI C y‘IéTOM O6H_[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KI0T0 4jIeHa KOJIJICKTHBA,

IMPpUHHUMATh LCIIN COBMECTHOM ACATCIIbHOCTHU, OPTaHHU30BBIBATL U KOOPAUHHUPOBATH I[CflCTBI/ISI
0 €€ JOCTHKECHMIO: COCTAaBJIATh IUIAH JEHCTBHM, pacCHpeAciATb pOlIM C Y4€TOM MHEHHUHI

Y4aCTHUKOB, 00CYXKAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAUY€CTBO CBOETO BKJIA/Ia M KAK/JOr0 yYaCTHHKA KOMaHIbI B OOIIUIT pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTBI, OLCHUBATH HJACH C IIO3WLIMK HOBU3HBI, OPUTHHAJIBHOCTH,
HpaKTquCKOfI 3HAYUMOCTH,

OCYHICCTBJIATD HO3UTHBHOC CTPATCTUUCCKOC MMOBECACHUC B PA3JIMYHBIX CUTYAlUAX, IIPOABIIATH
TBOPYCCTBO U B006pa)K€HI/I€, OBITh HMHHUIHWATHBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATEIbHYIO JAEATEIbHOCTh B O0JIACTH (DUBHUKU U
ACTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIBHO COCTAaBIATh IUIAH PEUICHUS pPAacdYE€THBIX M KadyeCTBEHHBIX 3a/]ad, IUIaH
BBIMOJIHEHUSI MPAKTUUYECKOM paboThl ¢ Y4€TOM MMEIOLIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacmpiaTh paMKH yqe6Hor0 mpeamMeTa Ha OCHOBC JINYHBIX npennhoeHI/Iﬁ;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelnieHwue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIMH B 00JacT (PU3HKU, TTOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CUTyallUsM, BHOCHTH KOPPEKTHUBBI B ACATCIIBHOCTH, OICHHBATH
COOTBETCTBUEC PE3YJIILTATOB LECIAM,

BJIaJACTh HaBBIKaMU MO3HaBaTCIILHOM pe(l).]'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX )IeI\/'ICTBI/II\/II n
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBB.HPIIZ;

HCIIOJB30BaTh HpI/IéMBI pe(bHeKCI/II/I AJIL OLICHKU CUTYyaluu, BBI60pa BCPHOI'O PCIICHUA,



YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;
[IPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
IPUHUMATh ce0s, TOHMMasl CBOM HEOCTATKU U IOCTOUHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nponecce nocTrkeHNs JIMYHOCTHBIX PE3YJIBTaTOB OCBOEHHU mporpammsl o K «MeTo bl
pewmieHus 3a7ad o (u3Mke» Uil YPOBHSA cpenHero oOmiero oOpa3oBaHus y OOydyaroIIUXCs
COBEPILEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, IPEATOIAraloni cOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIJIIOYAIOIIEr0 CIIOCOOHOCTh NMOHUMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTHh HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON CEpHI, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPHHAMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHUE, CIOCOOHOCTh aIalTHPOBATHCS K IMOLMOHAIBHBIM M3MEHEHUSM H MPOSIBIIST
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOLICH CTPEMJICHHME K JOCTHXKEHUIO LEIU U YCIEXY,
OINTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEH;

OMIIaTHH, BKJIIOUAIOIIeH CIIOCOOHOCTh MOHUMATh 9SMONHUOHAJIBHOC COCTOAHUC MOPYIHUX,
YUYUTBIBATH €TI0 IIPHU OCYHICCTBJICHUN O6H.[6HI/ISI, CIIOCOOHOCTE K COYYBCTBHUIO U COICPCIKNBAHUTIO,

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpaMBaTh OTHOULICHUS C JAPYIMMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K kxonny oOyuenus B 10 kiacce npeniMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IMpHUMEpPax pojib U MecTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHHKU M TEXHOJIOTMH, B NPAKTHYECKOU
JeATEIbHOCTH JIFOJCH;

YYUTBIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (M3UUECKUX MOJENIel: MaTepuanbHas TouKa,
MHepLHaJgbHas cucTeMa OTcuéTa, aOCOJIOTHO TBEPJOE TENO, MACaIbHBIA a3, MOJEINU CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEN, TOUCUHBIM AIIEKTPUUYECKHUM 3aps]l MPH PELIeHUH (PU3MYECKUX
3ajady;

pacrno3HaBaTh (U3NYECKHE SBJICHHS (Mpolecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U DJIEKTPOJUHAMMKU:
paBHOMEpHOE M PABHOYCKOPEHHOE TNPSMOJUHEHHOE JBWXKEHHE, CBOOOJHOE TMaJeHHe Tell,
JBUKEHHE 110 OKPYKHOCTH, UHEPIIHS, B3auMoieicTBUE Tel, AU Qy3usi, OpOyHOBCKOE ABUKEHHE,
CTPOEHHUE KUAKOCTEH W TBEPABIX Tell, U3MEHEHHEe 00BbEMA TeNl MpPU HArpeBaHUM (OXJIAXKIACHUH),



TCIIJIOBOC PABHOBCCHUC, MHCIIAPpCHUC, KOHACHCALUA, IIJIABJICHUC, KPUCTAUIM3allud, KHUIICHUC,
BJIAJKHOCTH BO311yXad, INOBBIMICHUC JABJICHUS I'd3a IMPU €Tr0 HArpCBaHWM B 3aKPLITOM COCYJC, CBA3b
MEXJy TapaMeTpamMH COCTOSIHHS Ta3a B HW30MpOIleccax, JJICKTPU3alus Tel, B3aUMOJICHCTBHE
3apsilIOB;

OINKCBHIBATh MEXAHUYECKOE JBMIKCHUE, HCIONB3ys (PU3UYECKHUE BEIWYHMHBI: KOOPIMHATA,
IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, CWIa, UMILYJIbC Tella, KUHETUYEeCKas
DHEPTUs, MOTCHIMAbHAS HHEpPIus, MeXaHudyeckas pabdoTa, MEXaHWYeCKas MOIIHOCTb; TpHU
ONKCAaHUM MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUs
U CIUHHIBI, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIUYHHY C JPYTUMH
BEIMYMHAMU;

OIMCHIBATh H3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJN W TEIUIOBBIC SBJICHUS, HCIOIb3YS
¢u3nueckue BeIMYMHBL JIABICHUE Ta3a, TEMIIeparypa, CpeAHss KWHETH4YecKas OJHEprus
Xa0THYECKOTO JIBIDKEHHS MOJICKYJ, CPEIHEKBAaJpAaTH4YHAs CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora rasza, K0d()(UIMEHT MOIE3HOTO ACWCTBUS TEIUIOBOTO
JIBUTATEIIS; MPHU ONMCAHWU NPABHIBHO TPAKTOBATh (PU3NYECKHUN CMBICT HCIIOIb3yEMbIX BEIUYHH,
uX 0003HAYEHUS M €IUHUIIBI, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUHHY
C IPYTHUMH BEIMYUHAM;

OMNUCBIBATH H3YYCHHBIC JSJIICKTPUUYCCKUC CBOMCTBA BelllECTBA U QJICKTPHUYCCKUC SABJICHUA
(npoueccm), HCIIOJIb3YA (I)I/I3I/I‘IGCKI/IG BCIINYHNHBI: BHCKTpI/I‘IeCKI/Iﬁ 3apsa, SJICKTPUYCCKOC II0JIC,
HaHpH)KéHHOCTI) IoJIsA, MOTCHIHAJI, PA3HOCTh NOTCHIHUAJIOB; IIPHU OIMMMCAHUU IIPABUJIIBHO TPAKTOBATH
q)HSI/I‘leCKI/Iﬁ CMBICJI UCITOJIB3YEMbIX BCIUYNH, UX 0003HaYEHHS U CANHUIBI;, YKAa3bIBATb (I)OpMy.]'ILI,
CBA3BIBAIOIINEC JAHHYIO (1)I/IBI/I‘I€CKYIO BCJIIMYMHY C APYTUMHU BCIIMUMHAMMU

AHATM3UPOBATh (DU3MYECKHE TPOIECCCHl W SBJICHUS, HCIONB3YsA (PU3NYECKHE 3aKOHBI U
MPUHIUIIBI: 3aKOH BcemMupHoro TsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKk0oH CcOXpaHEHHS
MEXaHHYECKON IHEPTHH, 3aKOH COXPAHCHHSI MMITYJIbCA, TIPHHIIMIT CYIICPIIO3UIIUN CHJI, TIPUHIIATT
pPaBHOIPABUsI MHEPIUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYI) TEOPHUIO CTPOCHHS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CPEJHEH KHHETUYCCKOW OSHEPTrUU TEIUIOBOTO JIBHDKCHUS
MOJIEKYJT ¢ aOCONIOTHOW TeMIepaTypoid, MEpBBIH 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHEHUs
IIEKTPUIECKOTO 3apsija, 3akoH KynoHa, mpy 3TOM pa3iindaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOe BhIpaKEHUE U YCIOBUSA (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIUIIBI JIEeHCTBUSA MallliH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB;
pasiindaTth yCJIOBUA UX 0€301IaCHOTO HCITOJIb30BaHUS B HOBCGI{HCBHOﬁ KU3HU,

BBIMOJHATh AKCIHEPUMEHTHl MO HCCIEIOBAaHUIO (PU3MYECKUX SBJIEHUH U IPOLECCOB C
UCIIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (popMyIrpoBaTh Mpodiemy/3agaqy
U TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYH0BaHMS,
IIPOBOAMTH OMBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPsIMbIE U KOCBEHHbIE N3MEPEHUSI PU3NYECKUX BEJIMYMH, IPU ITOM BBIOMPATh
ONTUMAJIBHBIA CIOCOO M3MEPEHMs M MCIIONb30BaTh M3BECTHBIE METOJbI OLEHKH MOTrPEHIHOCTEH
WU3MEPEHHI;

UCCIJIEIOBATh 3aBUCUMOCTH MEXAy (PU3MUECKUMU BEJIUYUHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI, MpPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHUpPOBATH pe3yjibTaThl MOIYyYEHHON
3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJE TaOIMIl U TpaUKOB, /€1aTh BHIBOJIBI MO pe3yabTaTaM
WCCJIEI0BAHMS;

coOnrofarh mpaBuia O€30IaCHOrO TpyJda MpU MPOBEIEHUU HCCIENOBAaHUN B paMKax
y4eOHOTO  HKCIEpUMEHTa, y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOM  JESATEeIbHOCTH  C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;



pemarh pacuéTHbBIE 337a4H C SIBHO 3alaHHON (PM3NYECKON MOJEINbI0, UCTIONB3Ys (PU3HUECKue
3aKOHBI M TIPUHIIMIIBI, Ha OCHOBE aHAIW3a YCIOBHS 33Ja4ydl BBIOMpPATh (U3NYECKYI0 MOJIEINb,
BBIJICJIATh (U3UYECKHUE BEIUYMHBI U (QOPMYJbl, HEOOXOAUMBIE A €€ pELIeHUs, MPOBOAUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH MOIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHEI;

pelmiaTtb KA4YCCTBCHHBLIC 3aJjadr: BBICTPAMBATL JIOTHYCCKHU HCIIPOTHBOPCUYHUBYIO MCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bHSI/I‘IeCKI/IC SABJICHUSA,

UCIIOJIb30BATh MPH PELICHUH YueOHBIX 3a/au COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOIOTHH
JUIA TIOMCKA, CTPYKTYPUPOBAaHUS, HMHTEPIPETallMd M TMPEACTaBICHUS Y4eOHOW W Hay4HO-
HONYJISIPHO# UH(OpPMAIINH, TOTYUYCHHOW M3 Pa3IHYHBIX HCTOYHUKOB, KPUTHUCCKH aHAIN3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOJNUTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM XKHU3HU TSI 00CCIICUCHHSI
0e30macHOCTH TMpHu oOpallleHuu ¢ TpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, AJI COXPaHEHUs
3/10pOBbs U COOTIOACHUSI HOPM KOJIOTMUYECKOT 0 TIOBEJICHUS B OKPYKAIOILEH CpeLE;

paboTarh B TpyNIe C BBITOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJIEH, IIIaHUPOBATh paboTy
IPYyNIbl, PalUOHAIBHO pacHpelesiiTh OO0S3aHHOCTM U IUJIAHUPOBATh  JESITEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, AJC€KBAaTHO OLICHUBATh BKJIAJ KaXJOr0 M3 YYACTHMKOB TIPYIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.

K kxonuy oOyuenus B 11 Kiacce npeiMeTHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha IMpHUMEpPax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHUHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHHUKM U TEXHOJIOTUM, B MPAKTUYECKON
JEeSTEIbHOCTH JIFOJIEH, IET0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATE TI'PaHUOBl TPHUMCHCHHA  H3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX MOI[GJ'IGﬁI TOYCUHBIN
BJIGKTpI/ILIeCKI/II\/’I 3apsan, JIy4 CBE€Ta, TOYCYHBIN MCTOYHUK CBCTAa, AACPHAad MOJCJIIb aTOMA, HYKJIOHHAA
MOZCIIb aTOMHOTI'O sApa IMpUu pCUHICHUA (1)I/I3I/ILICCKI/IX 3a4a4,

pacmo3HaBaTh (U3NYECKUE SBICHHS (MpOLEeCcChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJIMHAMUKH W KBAHTOBOW (DH3WKHU: DJIEKTPUYECKAs] MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHuTHOE JEeHCTBUS TOKa, B3aMMOJICHCTBHE MArHUTOB, JJEKTPOMArHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJIS Ha MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsi,
DIIEKTPOMArHUTHBIC KOJIEOaHUS W BOJIHBI, MPSMOJIUHEHHOE paclpoCTpaHEeHUE CBETa, OTPaKEHHUE,
npeioMiieHue, WHTepdepeHius, mudpakius ¥ TOJSApU3alds CBeTa, JJHUCIEPCHS CBETa,
dorornekrpudeckuii 3gdext (hotorddekt), cBeToBOe NaBICHHE, BOSHUKHOBEHHE ITHHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAs U HICKYCCTBEHHAS PaINOAKTUBHOCTD;

ONKCHIBaTh H3Y4YEHHbIE CBOWCTBA BeEIIECTBA (IJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEA) M DIIEKTPOMATHUTHBIE SIBICHUS (TPOLIECCHI),
UCTONB3Yys (U3MYECKHE BEIMYMHBL: JJEKTPUUECKUH 3aps], CHJIa TOKa, AIIEKTPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh IMOTEHUNAIOB, 3JIEKTPOABIKYIAsA CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO MoJs, cuia Awmmepa, cuia JlopeHia, HHIYKTHBHOCTb
KaTYIIKH, SHEPrusi 3JIEKTPUYECKOIO0 W MarHUTHOTO TIOJIeH, MEepUoJ U 4YacToTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsii M CHJIa TOKa B IPOLIECCE T'apMOHHYECKUX HIIEKTPOMAarHUTHBIX



KoneOaHuii, (POKycHOE pacCTOSIHHE W OINTHYecKas cuja JMH3bI, TPHU OMHUCAHWU TMPABUIHHO
TPAKTOBATh (PM3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BETUYHH, UX 0003HAUCHUS U €ANHMIIBI, YKa3bIBATh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C APYTUMU BEIUYUHAMU;

ONKCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBIICHHS M TPOLIECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI W YacTOTa CBETa, JHEPTUS U
UMITYJIbC (DOTOHA, IEPHO/I MTOJTypaciiaa, SHEPT sl CBSI3H aTOMHBIX sIJEp, IIPU ONMCAaHUU MTPABUIBLHO
TPAKTOBATh (PH3UIECCKHI CMBICI UCIIOJIb3yEMbIX BEMYHMH, UX 0003HAUYCHUS U SAMHHMIIBI, YKa3bIBATh
(GOpMyIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIUYMHY C IPYTMMH BEIMYMHAMH, BBIYUCIISATH
3HaueHUE (PUINICCKON BETUUHHEI;

aHAM3UPOBaTh (U3UYECKUE MPOIECCHl M SIBICHUS, HCIONB3Ys (U3NYECKHUE 3aKOHBI U
NpUHOUNBL: 3aK0H OMa, 3aKOHBI TIOCJIEAOBATEIFHOTO U MapALICIBHOTO COCMHEHHS TPOBOAHUKOB,
3akoH JDxoyms—JleHna, 3aKkOH SJEKTPOMArHUTHOW MHIYKLUWH, 3aKOH TPSMOJIHMHEWHOTO
pacHpOCTpaHEHUsI CBETa, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI INPEJOMIICHHS CBETA, YpaBHEHUE
OnHmreitHa a1 GoTorddexTa, 3aK0OH COXpaHEHHS YHEPTUH, 3aKOH COXPAHEHHSI UMITYIIbCA, 3aKOH
COXpaHEHMsI AJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHHs MaccOBOTO 4HMCIa, MOCTynaTel bopa,
3aKOH paJMOAaKTHBHOIO paclajga, MpU 3TOM pas3inyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOe BBIPAKEHUE U YCIIOBHS (TPAaHHIIBI, 00JIaCTH) TPUMEHUMOCTH;

OTIpEIeIIATh HAMPABJICHUE BEKTOPA UHAYKIIUHA MarHUTHOTO MOJISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuibl Jlopenna;

CTPOUTDH U OIIUCBIBATDH H3o6pa>1<eHHe, CO31aBacMoOC€ IMJIIOCKHUM 3CPKaJIOM, TOHKOM HI/IH301>'I;

BBIMIOJHATh OKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3NYECKUX SBJICHUA M TMPOIECCOB C
UCTIOJI30BaHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHUI: IPpU 3TOM (hOpMyIHpOBaTh MpodieMy/3a1aqy
U THUIOTE3y y4eOHOIro SKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYHOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHMS PU3NUECKUX BEJIIMYMH, IPU ITOM BBIOMPATh
ONTUMAJIBHBIA CIOCO0 M3MEPEHUs M HUCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH MOTPElIHOCTEN
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKMX BEJUYMH C MCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUM:
IpU 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (PUKCHPOBATH pPE3yJbTaThl IMOJYYEHHOH 3aBUCUMOCTU
(Gu3nUecKrX BETMYMH B BUJE TaOIUI] U TpaMKOB, AeTaTh BEIBOJBI M0 pe3ysIbTaTaM HUCCIIE0BaHMS;

coOmoiaTh TpaBuiia 0E€30MacHOr0 TpyAa MpH MPOBEIEHUHM HCCIEOBAaHUNH B pamKax
y4eOHOro  AKCIEPUMEHTa, Y4eOHO-HCCIENAOBATEIbCKOM W  MPOEKTHOW  JEATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewaTh pacu€THbIE 3a7a4y C IBHO 3a/laHHON (PM3NYECKON MOJEINbIO, UCHIONb3Ys (hru3nueckue
3aKOHBl M TPUHIIMIIBI, HA OCHOBE aHalW3a YCIOBMS 33/Ja4d BBIOMpATh (U3NUYECKYIO MOJEIb,
BBIIETATh (U3NYECKUE BEIMYUHBI U (HOPMYIbI, HEOOXOAUMBbIE ISl €€ pelleHus, NPOBOAUTH
pacy€Thl U OLIEHUBATh PEALHOCTH MOJYYEHHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO LIETIOYKY
PacCyXXJIEHUI ¢ OTTOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBIICHUS,

HCII0JIB30BAaTh IMPpU PCIICHHUU y‘-Ie6HBIX 3a1a4 COBpEMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTUHU
JUIsL TIOWCKA, CTPYKTYpPUPOBAaHHs, HHTEPHpPETAlMUd U IMpeJICTaBieHUs Y4eOHOH U HayyHO-
HOMYJSPHON MH(pOpPMaLKK, MOTYYEeHHON U3 pa3luYHbIX UCTOYHUKOB, KPUTHUYECKU aHAIU3HPOBATH
MOJIy4aeMyto HHPOPMAIHIO;



OOBSICHATH NMPUHLMUIBI JEHCTBUS MalIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indarh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOANUTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETHUYCCKHIE 3HAHMSI TI0 (PM3UKE B TIOBCEIHEBHOW JKU3HU JUISI 00CCIICUCHUS
0e30MmacHOCTH TIpH O0OpalleHuy ¢ IpUOOpaMu M TEXHUYSCKUMHU YCTPONCTBAMHM, ISl COXPAHCHHS
3JI0POBBSI U COOJTIOJICHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpe/e;

paboTaTh B IpylIe C BBHIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIeH, IUIAHUPOBATh PadOTy
IpyONbl, pPalMOHAIBHO pacHpenesiaTh O0S3aHHOCTH U IUIAHUPOBATh  JIEATEIHHOCTH B
HECTAaHJAPTHBIX CUTYAIUSAX, aJI€KBAaTHO OIICHUBATH BKJAJ KaXXJOTO U3 YYaCTHUKOB TPYIIbI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.



TeMaTH4eckoe NIAaHUPOBAHUE

Tema

KoanuecTBo yacos,
OTBOJMMOE Ha OCBOCHHE
Ka)KIION TEMBI

DnektpoHHbIE (IU(PPOBEBIE) 00pa30BaTEIBHBIE PECYPCHI

10 xaxace

BBenenue

1

bubmmorexa LIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xgacc - Poccuiickas dJIEKTPOHHAS IIKOJIa
(resh.edu.ru)

Kunematuka

bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dJIEKTpOHHAs IIKOJIa

(resh.edu.ru)

HI/IHaMI/IKa K CTaTHKa

bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dJIEKTpOHHAs IKOJIa

(resh.edu.ru)

3aKOHEBI COXpPAaHCHUA

bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dJIEKTpOHHAs IIKOJIA

(resh.edu.ru)

CtpoeHnue 1 cBOMCTBA ra3oB, )KUJIKOCTEN U TBEPABIX TEI

bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dJIEKTpOHHA IKOJIA

(resh.edu.ru)

OcHOBEI TEPMOAUHAMHUKNU

bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dIEKTPOHHAs IIKOJIa

(resh.edu.ru)

DNEKTPUUECKOE T10J1E

bubnurorexa L{TOK https://m.edsoo.ru/7f41bf72

dusuka - 10 xmacc - Poccuiickas dIEKTPOHHAs IIKOJIA

(resh.edu.ru)

IlocTossHHEBIM 3J'ICKTpI/I‘-ICCKI/II71 TOK B pa3JIMYHBIX Cpcaax

bubnurorexa L{TOK https://m.edsoo.ru/7f41bf72
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dusuka - 10 xgacc - Poccuiickas dJIEKTpOHHAS IIKOJIa

(resh.edu.ru)
BCEI'O 34 yaca
11 kaacce
MarsuTtHoe 1oJje 2
DNIEeKTPOMArHUTHbIE KOJICOAHUS 1 BOJHBI 14
MexaHuka 7
MonekynsapHas pusuka. TepMoauHaMHKa 6
DNIEKTPUUYECTBO 5

BCEI'O

34 gyaca
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