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IHosicHuTeALHAA 3aNIUCKA

OO0masi xapakTepucTUKa y4eOHOro npeamera «@uznka»

Kypc ¢usuku — cucteMoo0pa3yronuil i eCTeCTBEHHO-HAYYHBIX yUeOHBIX
IPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH,
W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEH U (u3MUecKkord reorpaduei.
@du3nka — 3TO NPEIMET, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIa/l B €CTECTBEHHO-
Hay4yHY!0 KapTHHY MHUpa, HO U IMPENOCTaBIsieT HauoOosee sCHble 00pa3ibl
IPUMEHEHHsI HAYYHOTO METOJA MO3HAHUs, T. €. CII0C00a MOIy4YeHUs! JOCTOBEPHBIX
3HaHuil 0 Mupe. Hakonen, ¢u3uka — 3T0 mpenMeT, KOTOPBIM Hapsily ¢ ApyrMMHU
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMHU JIOJDKEH JaTh OOy4arOMMCs NPECTaBICHHUE
00 YBIJIEKAaTEIIbHOCTU HAYYHOI'O HCCIIEJOBAHUS U PAJOCTU CaAMOCTOSITEIBHOIO
OTKPBITHSI HOBOTO 3HAHUS.

OnHa W3 raaBHBIX 33/ad (U3NUYECKOro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
UHTEpeca K HAyKe y OCHOBHOW MAacChl OOYYarolIMUXCSl, KOTOPbIE B JaJIbHEUILIEM
OyIlyT 3aHSTBI B CaMbIX pa3HO-00pa3HbIX cepax aesTenpHOcTH. HO HE MeHee
BAKHOM 3a7auyeil SBIIAETCS BBIABICHHE W MOJATOTOBKA TAJAHTIMBBIX MOJIOIBIX
JONIeW Ui MPOJOJDKEHMS 00pa3oBaHUs M JajbHEWIIed mpodecCuoOHaATbHON
JeSATEIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIEIOBAaHUI U CO3/IaHUH HOBBIX
TexHOJ0rui. COraacHO MPUHATOMY B MEXITYHAPOIHOM COOOIIECTBE OMPEAEIICHHUIO,
«EcTecTBeHHO-HayyHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHHWMAaTh
AKTUBHYIO TPAXIAHCKYIO0 MO3UIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM,
CBA3aHHBIM C €CTECTBEHHbIMM HAayKaMH, M €ro TOTOBHOCTb HWHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMM HJesIMH. HaydHO TIpamMOTHBIA YEIOBEK CTPEMMTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYXJIEHUU MpoOJIeM, OTHOCSIIMXCSH K
€CTECTBEHHbIM HayKaM M TEXHOJIOTHSIM, 4YTO TpeOyeT OT Hero Cleayrommx
KOMIIETEHTHOCTEH:

Hay4HO OOBSCHATD SIBJICHHUS, OLICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOIO
UCCJIEI0BAHMS,

MHTEPHPETUPOBATh JIAHHBIE U MCMOJb30BaTh HAyYHbIE JIOKA3aTeJIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

N3yuenue ¢u3uKu cnocoOHO BHECTH pelIarollui BKIAI B (popMupoBaHHe
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH 00YYaroINXCsl.

Henn n3yyenust yueOHoOro npeamera «@usnka»

Ilemn w3ydyenus (U3MKKM HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMS
ompenencHbl B Kounenmuu mnpernonaBanus ydeOHoro mpenmera «Dusukay B
oOpazoBatenbHBIX Opranm3anusx Poccuiickoit denepanyu, pean3yomnuXx OCHOBHBIC
oOmieoOpa3zoBaTebHbIC  MPOTPaMMBbI,  YTBEpXKACHHOUW  pemieHueM  Koseruu
MunucrepctBa mipocBenienuss Poccuiickoit ®denepaiviv, MpOTOKOJ OT 3 JeKadps
2019 r. Ne TIK-4BH.

Henu nzyyenus: Gpu3nku:

npuoOpeTeHre HHTEepeca U CTpeMJieHUs oOOydarouuxcsi K HayyHOMY



U3YYEHUIO  TPUPOJAbI, Ppa3BUTUE HMX  MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUA U (POPMUpPOBAHUE
MCCJIEI0OBATEIBLCKOIO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

(dopMupOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHHs] OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

(dopMupoBaHHUE TPEACTABICHUNA O PONAM (PU3UKU ISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JeATEIbHOCTH, CBS3aHHOM C (DU3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHrue HSTHUX LieJied Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecrieunBaeTCs PelICHUEM CIEAYIOIUX 3a/1ay:

MpUOOpETEHNE 3HAHUH O TUCKPETHOM CTPOCHHH BEILIECTBA, O MEXaHUYECKUX,
TEIUTOBBIX, JIEKTPUYECKIX, MATHUTHBIX  KBAHTOBBIX SBIICHUSX;

MpUOOPETEHUE YMEHHUI ONMUCHIBATH U OOBSACHATH (PU3NYECKUE SIBIICHUS C
UCITOJIb30BAaHUEM TOJTyYEHHBIX 3HAHUN;

OCBOCHHME METOJOB pEIICHHUA MPOCTEHIIMX pPACUETHBIX 3aJad ¢
UCIIOJIb30BaHUEM  (PU3MYECKHX  MOJENE, TBOPYECKUX U  MPAKTHUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HaAOII0JaTh MPUPOIHBIC SBJICHUS U BBIIOJHATH OIBITHI,
71a0opaTopHble pabOThl U 3KCIEPUMEHTANIBHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TPHEMOB PabOThl ¢ WHMOpMaIuend (PU3NYECKOro COAEpIKaHMUs,
BKJItOYass MHGOPMALMI0O O COBPEMEHHBIX JOCTH)KEHUSAX (U3MKH;, aHaIUu3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMALIY;

3HAKOMCTBO €O chepaMu MpodheCCUOHATIBHOU JeATeIbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(bu3MYECKO HAYKH.

Ha ocHoBe m3yueHusi Mmatepuana Kypca (U3MKU MPOAOHKATh Pa3BUBATH Y
yuamuxcsi ¢ HOJIA wmbicnuTenbHble ONEpaluu, MNpU HM3YYEHUH (PU3NYECKHX
3aKOHOB, TEOpPU; O0OpPa3HOro, JOTUYECKOTO MBILUICHUS, MPU PELICHUU 3a]1ay;
pa3iuuHble BUABI MAMSITH WM BHUMAHUA, MPU HM3YYCHUH HAYYHOW AESITENHHOCTU
YY€HBbIX; (OpMHUpPOBATH HAy4YHYIO pedb, C MPUMEHEHHEM (PU3NYECKOU
TEPMHHOJIOTMM Ha BceX »JTanax oOOydYeHHs M OCYLIECTBIIATH KOPPEKLHUIO
JBUTATEIbHBIX HApPYUICHUH TpU BBINOJIHEHWU TPAKTUYECKUX 3aJaHuil WIH
nabopaTopHbIX paboT. MakcUMalbHO CBSI3BIBaTH NPUOOpETaeMble 3HAHUA C
NPAKTUYECKON JEATEIbHOCTBIO M MOBCEAHEBHOM XU3HBIO YYAIUXCS, Pa3BUBATh
y4eOHYI0 MOTUBAIMIO K TO3HABATEIbHOMN EATEIbHOCTH.

IIpyHUMIIBI M MOAXO0ABI K PeaTu3aluy NPUMEPHOH aJaNITHPOBAHHOM
MPOrpaMmbl

Jlunamuunocms  ocnpuamus  yueonozo mamepuana. Ilpennomnaraer

WCIIONB30BAHUE 3aJaHUMK 1O CTENEHW Hapacraromed TpyaHoctu. Crnemyer
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nonouparb 3a7aHusi, NPU BBHIMNOJIHEHUU KOTOPBIX HCIONB3YIOTCS JEHCTBUS
Pa3TUYHBIX aHATM3ATOPOB: CIIYXOBOTO, 3pUTEIHLHOTO, KHHECTETUIECKOTO.

Ipunyun npooykxmusHnou obpabomku ungopmayuu. B 1ensx mgydmiero
YCBOCHUS TIpenMeTa, pabodasi mporpaMma COCTaBIICTCS TaKUM 00pa3oM, YTOOBI
UMETh BO3MOXXHOCTh YBEIUYUTH KOJMYECTBO YACOB MO BCEM TEMaM, MCKIIOYUTH
HE00s13aTeIbHBIE TEMBI, COKPAaTHB O0BEM TEOPETHUECKOTO0 MaTepuaja, COXPaHUB
MIPY 3TOM KaK MHHHMYM 0a30BBId YPOBEHB MOJITOTOBKH OOYYAIOIIUXCS. Y IETUTh
OoJbplliee BHUMAHHME HATJSIHO-DMIMPUYECKON JIEATeNbHOCTH. Teopus MOXKeT
u3yyaThCsi 0€3 BBIBOJA CIOXHBIX (opMyn. 3agaud, TpeOyrolue MpUMEHEHUs
CIIOHBIX MATEMAaTUYECKUX BBIUUCICHUH U (OpPMYJ, pEIIaloTCs B KJacce C
NOMOIIbI0 yuuTenss. B y4yeOHbIA mporecc HEoOXOMMMO BKJIIOYATH 3aJaHus,
MPEIOoNaraIlue caMoCTOATEIbHYI0 00padoTKy MHGOPMALIMK 00yHYarOIIUMUCS C
HCIIOJIb30BAaHUEM JIO3MPOBAHHOM MO3TAHON momolu neaarora. [IpeaBapurensHo
yunuTtesib o0ydaer paborarb ¢ MH(pOpMaLKe 1Mo o0pasiy, aaropuTMy, BOIPOCAM.
OOyuaromuiicss OCYIIECTBIISIET TMEPEHOC TOKa3aHHOTO crnocoba o0paboTku
nH(pOpMaIK Ha CBOE WHIWBUIyAIbHOE 3/ TaHHE.

Hpunyun UHOUBUOYANbHO-0UGD D epeHUUPOBAHHO20 nooxooa. [Tpu
peanm3anyd  aJanTHPOBAHHOW  MPOTPaMMbl  HEOOXOAMMO  HCIIOJIh30BaTh
nuddepeHIUPOBaHHBIN MOAXO]] K KaXXIOMy 00ydYaroIieMy COIJIaCHO €ro JuarHo3a
u pexkomennauuii [IMIIK. B mpouecce oOydeHwus, y4UTeNb YYUTHIBAET TaKHUE
0COOEHHOCTH O00ydYaromierocs, Kak pa3BUTHE JBUTATEIbHOU cdephl, HApYIIECHUE
oO1medt MOTOpUKH (00Iasi HAMPSKEHHOCTh WIH BSJIOCTh, HETOYHOCTH JBUKCHUMH,
napajiiyd, Tape3bl, HAIWYUe WX OCTATOYHBIX SIBJIIEHUMN); OCOOEHHOCTH
paboTOCIOCOOHOCTH (YTOMJISIEMOCTb, HCTOIIaeMOCTb, PacCessHHOCTb,
MPECHIIAEMOCTh, YCUIYUBOCTh, TEMIT pa0OTHI; YBETUUCHUE KOJUYECTBA OMIMOOK K
KOHILy ypOKa WJIM MPHU OJHOOOPA3HBIX BUAAX JACSITEIBHOCTH). TOHKHE ABUKCHUS
NaJIbIIEB HEPA3BUTHI IPAKTUIECKHU Yy BceX oOyuaromuxcs. [loaTomy mepen yunrenem
CTOWT 3ajJada COBEPIICHCTBOBAHUS JBMKEHUH W CEHCOPHOTO pPa3BUTHS TIPH
BBITIOJITHCHUH TIPAKTHYECKUX M JabopaTopHbIX pabot. Ilpm HemocTtaTouHOM
pPa3BUTHHM YCTHOW pPEUYH, TYTOYXOCTH TPH TMPOBEACHUU TEKYIIETO U HTOTOBOTO
KOHTPOJISI HMCIOJIb3YeT METOMBI, OOJICTYaroNIiue TOCTYKCHHS ITOJ0KUTEIHLHOTO
pe3ynbTaTa U He TPAaBMHUPYIOIIYIO IICHXUKY 00YYaroIInuXCsl.

Ipunyun momusayuu K yuenuro. ITOT IPUHIUI TOAPA3yMEBAET, UTO KaXK10€
y4eOHOE 3a7aHue JOHKHO OBITh YETKUM, T.€. OOYYaIOIMIACS JTOJDKEH TOYHO 3HATh,
YTO HAJNO Cclenarh JJIg TONydeHHs] pesyibrara. Y oOydaromierocss B Cilydyae
3aTPYIMHEHHUSI JOJIKHA OBITh BO3MOXXHOCTh BOCIIOIB30BaThLCS OMOPOH TI0 00pa3iry, 1mo
aNropuTMYy (3a0BLIT - TOBTOPIO - BCIIOMHIO - C/IETIAI0).

OmHuM W3 myTel MOBBIICHUS MOTHBAIMU U A()PeKTHBHOCTH y4eOHOM
NESATETLHOCTH SIBJISIETCS BKIIIOUCHHUE YYAIIUXCS B Y4EOHO-UCCIIEIOBATEIBCKYIO U
MIPOCKTHYIO JCSITEIIbHOCTh, KOTOpas UMEET CJICAYIOMNE 0COOCHHOCTH:

® IIC/TH ¥ 33791 dTUX BUOB JACSITCIBHOCTH YUAIIUXCS OMPEICIISIOTCS

KaK WX JIMTYHOCTHBIMA MOTHBAaMHM, TaK M COIMAIIBHBIMU. DTO 03HAYaET, YTO

Takas JeATeIbHOCTh JOJKHA OBITh HAIlpaBJICHA HE TOJBKO Ha IOBBIIICHUE

KOMITETEHTHOCTH TIOJIPOCTKOB B TPEIMETHOM OO0JacTH OMpeeIeHHBIX
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y4eOHbIX TUCIHIUIMH, HE TOJBKO Ha Pa3BUTHE UX CHOCOOHOCTEH, HO M Ha
CO3/IaHHE TPOAYKTa, UMEIOIIETO 3HAUUMOCTb ISl IPYTHX;

e y4yeOHO-UCCIIEI0BATENbCKAs M IPOEKTHAs JEeATENbHOCTh JIO0JKHA
OBITh OPraHU30BaHA TAKHUM 00pPa30M, YTOOBI yUaIeCs] CMOTJIM PEaIn30BaTh
CBOM MOTPEOHOCTHU B OOIICHUH C OTHOKIACCHUKAMU, YUUTEISIMH U T. 1. CTpos
pPa3IMYHOTO poja OTHOIIEHHS B XOJE IIEJICHANPABICHHOMW, MOMCKOBOM,
TBOPYECKOH M TPOAYKTUBHOM JEATEIBHOCTH, YYallUecs OBJaJEBaOT
HOpMaMHM B3aUMOOTHOIIIEHHUH C pa3HbIMHU JIIOJbMH, YMEHUSIMHU NIEPEXOTUTH OT
OJTHOTO BHJa OOIICHUS K IPYroMy, MIPHOOPETAIOT HABBIKM MHMBHUIYaTbHON
CaMOCTOSITENIbHON pabOThI U COTPYIHUYECTBA B KOJUICKTUBE;

e OpraHu3anus y4eOHO-HCCIENOBATEIbCKUX U TMPOEKTHBIX padoT
oOyuaroruxcs o0ecrneunBaeT COUYETaHNE PA3IUYHBIX BHIOB IO3HABATEIHLHON
JESTENIbHOCTH. B 3THX BHIax AESITENTbHOCTH MOTYT OBITh BOCTPEOOBAaHBI
MPAKTHYECKH JIOObIE CIOCOOHOCTH TMOJIPOCTKOB, pPEaJN30BaHbl JIMYHBIC
IPUCTPACTHS K TOMY WM HHOMY BUJTY JI€STEIBHOCTH.

XapakrepucTHKa 0c00bIX 00pa30BaTeJbHBIX OTPEOHOCTEI

® HEIPEPHIBHOCTh KOPPEKLIMOHHO-Pa3BUBAIOLLIETO nporecca,
peann3yeMoro Kak uepes3 cojepxaHue o0pa3oBaTeNIbHbIX 00nacTel, Tak U B
IpoliecCce MHANBUYAIbHOW PabOTHI;

® BBEJICHHE B COJEpKaHHE OOYyYEHUs CHELHAIbHBIX Pa3JeioB, HE
NpUCYTCTBYIOIUX B [IporpaMme HOpMaIbHO pa3BUBAIOIIMMCS CBEPCTHUKAM;

® JCIIOJIb30BAaHUE CHEIHUAIBHBIX METOJIOB, IPHUEMOB M CPEACTB
oOyueHuss (B TOM 4HCIE€ CIEUUAIU3UPOBAHHBIX  KOMIBIOTEPHBIX
TEXHOJIOTHIA ), 00€CTICYNBAIOIINX PEATU3AIUI0 O0YUEHUS;

® UHAMBUIYyaTu3alus o0yueHus TpeOyeTcs B OOJbLIEH CTENEeHH, YeM
JUTsl HOPMATUBHO Pa3BUBAIOLIETOCS 00yUarolerocs;

e HEeoOXOIMMO MHCHOJB30BAHKE OMOp C JAeTanu3anued B (popme
QITOPUTMOB JIJI1 KOHKPETU3alUU JIEUCTBUIM NIPH CaMOCTOATENbHON pabore,
oOecrieueHne 0co0OW TPOCTPAHCTBEHHONW M BPEMEHHOW OpraHHU3aIluu
0o0pa3oBaTeIbHOM CpeIbl.

® CIeUHAbHOE O0YYEHHE «IEPEHOCY» C(POPMHUPOBAHHBIX 3HAHUU U
YMEHUH B HOBBIE CUTYallMU B3AaUMOJEUCTBUS C JEUCTBUTEIBHOCTHIO;

e crienuaibHas MOMOIIb B Pa3BUTHUU BO3MOXKHOCTEH BepOajIbHOU U
HeBepOaNIbHOW KOMMYHHUKAIIMU Ha YpOKax (PU3UKH.

MecTo yueOHOro npeamera «®usnka» B y4eOHOM IJIaHE
B cootBercTBUN ¢ DI'OC OO0 (usuka sBrsgercs 00s13aTeIbHBIM MPEAMETOM
Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. [[anHas mporpaMma mpeaycMaTpruBaeT
n3ydeHue GU3NKy Ha 6a30BOM ypoBHE B 00BEME 10 2 4 B HEIENO B 7, 8 v Tpu daca
B 9 KJaccax.



Pabouas nporpamma Bocniutanusgs MbOY COII Ne 5 ¢.UrnuHo peanusyercs B TOM
YHCIIe ¥ Yepe3 UCIOIb30BAaHUE BOCIIUTATEILHOTO MOTEHIINAJA YPOKOB (DU3HUKH. DTa
paboTa OCyIIECTBISAETCS B CASAYIOMUX (hopmax:

[ToOyxnenue oOyuaromuxcs coOM0aTh HA YPOKE OOIIENPUHATHIE HOPMBI
MOBE/ICHUs, TTpaBuia OOLICHHS CO CTapIIMMU (MTeAarornyeCKuMu pabOTHUKAMU) U
CBEpCTHHKaMH  (OOydYaromUMHCs), TPUHLUMUNBI  Y4eOHONW  JUCHMIUIMHBI U
CaMOOpIraHU3aLUH.

— [IlpuBneueHre BHUMaHUS OOyYalOIIUXCS K IIEHHOCTHOMY AacCHEKTy
M3Y4aeMbIX Ha YpOKax MPEIMETOB, SIBIICHUN, COOBITHH uepes:

—  JIEMOHCTpalMio  OOydYamomMMCsi  HPUMEPOB  OTBETCTBEHHOTO,
IpaXKIaHCKOTO MOBEACHUS, IPOSBIICHUS YEIOBEKOIIOOUS U I00pOCEPACUHOCTH

— oOpalieHre BHUMAaHMsI HAa HPABCTBEHHbBIC ACMEKThl HAYUHBIX OTKPBITHH,
KOTOPBIE U3YyYAIOTCS B JTAHHBIK MOMEHT HA YPOKE; Ha APKUX AECATENEN KYyJbTYpHI,
YUEHBIX, IOJJUTUKOB, CBA3aHHBIX C M3y4aeMbIMU B JaHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJ, KOTOPBIM OHU BHECIM B Pa3BUTHE HAIEW CTPaHbl U MUpPA, HA JTOCTOMHBIE
NOJIpaXKaHUsl IPUMEPBI UX KU3HU, HA MOTUBBI UX MOCTYIKOB,;

— HCNOJBb30BAHME HA ypOKaxX HWH(OpMaALWHU, 3aTparuBarollell Ba)KHbIE
COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKHUE BOIIPOCHI.

Hcnonb3oBaHne BOCIMUTATEIBHBIX BO3MOXHOCTEM COJEpKaHUS Y4EOHOro
npeaMmera sl GOpPMHPOBaHUA Yy OOYYAIOMIMXCS POCCHUMCKUX TPaJULMOHHBIX
JyXOBHO-HPABCTBEHHBIX U  COLMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS, IPOOJIEMHBIX CUTYalUd JJIsl 00CYKIECHUS
B KJIacce.

NuunmupoBanue 00Cy AeHUH, BRICKa3bIBAHUM CBOETO MHEHUS, BHIPAOOTKH
CBOETO

JMYHOCTHOT'O OTHOIICHHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM.

BxitoueHue B ypoK MTPOBBIX MPOLEAYpP, KOTOPhIE MOMOTalOT MOAJEPKATh
MOTHBALMIO OOYYaIOIIMXCA K TOJYYEHHUIO 3HAHWW, HaJaKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLUEHMH B  KJacce, IOMOTalmT  YCTAHOBJICHHIO
no0poskenaTenbHO atMocdepbl BO BpeMs ypoKa.

[IpuMeHeHre Ha ypOKE€ MHTEPAKTUBHBIX (HOpM padOThl, CTUMYIUPYIOUIUX
MO3HABATEJIbHYIO0 MOTHUBALIUIO O0YYarOIIHUXCS.

[IpumeHneHnne rpynnoBoil paboOThl WM pabOThl B Mapax, KOTOpbIE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHON pabOThl U B3aUMOJEUCTBUIO C
JIPYTrUMH 00y4arOIIUMHUCH.



Coaep:xanue yueOHOro npeamera « Dusuka»

7 KJ1ace

Paznen 1. @usuka u €€ poJib B NO3HAHUU OKPY/KAIOIIEero Mupa

®usuka — Hayka o mnpupope. Ssmenus npupoasl (MCL). dusmueckue
SBJICHHUS: MEXaHWYECKHE, TEIUIOBbIE, 3JEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznveckue BennuuHbl. M3mepenue ¢usnueckux BeanunH. DPU3NYECKHUE
npudopsl. [lorpemuocts u3mepenuii. MexxayHapoHasi CUCTeMa €AMHHIL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIC HAyKU U3y4atoT npupoay. EctecTBeHHO-
Hay4yHbIH METOJ| IO3HaHUA: HaOJIOJEHHE, I[OCTAaHOBKAa HAay4YHOI'O BOIIPOCa,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUINOTE3, OOBICHEHUE
HabmogaeMoro aByieHus. Onucanrue pU3nUecKux sBJICHUH ¢ TOMOIIBIO MOJENIEH.

Hemoncmpayuu

1. MexaHnuueckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusnyeckue npuodoOpsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHATIOTOBBIM

U U (GPOBBIM MPUOOPOM.

Jlabopamopuvie paéomol u onvimui?

Onpenenenne UeHbl JeJIEHUs IIKaIbl K3MEPUTEIBLHOTO MPUOOpa.
N3mepeHne pacCTOSHAMN.

N3mepenne 06bEMa KUIKOCTU U TBEPAOIO TENA.

Onpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temneparypbl TPy NOMOIIH KUIKOCTHOTO TEPMOMETPA U
JlaTYuKa TEMIIEPATYPBI.

6. [IpoBeneHue uccaeoBaHus MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA Ty CKa.

Pa3znes 2. IlepBoHavasibHbIE CBEeACHUS 0 CTPOEHNH BellleCTBA

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, HUX pa3Mepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBikenne wyactuil BemniectBa. CBsI3b CKOPOCTH JIBUKEHUS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu

1. Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

2. Hab6mronenue nuddysuu.

abrwhE

1 MC -3yieMeHThI CoJiepXKaHHA, BK/II0Yale MexXiipeJMeTHbIe CBA3U, KOTOPbIE noap06Hee PACKPBITBI B TEMATHUYE€CKOM
NJIaHUPOBAaHHH.

2 3pechb U Aajee TPUBOAUTCS PaCIIMPEHHBIN NepedeHb JJab0paTOPHbIX PAGOT U ONBITOB, U3 KOTOPOI'0 YYUTEb JleJIaeT
BBIGOP 110 CBOEMY YCMOTPEHHIO U C YIYETOM CIHCKA 3KCIIepUMeHTaJbHBIX 33/laHUH, peJjlaraeMelx B paMmkax OI'3 no
¢dusuke.



3. HaOmronenne  sBieHUM, OOBSCHSIONIMXCSA MOPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YaCTHUIL] BEILIECTBA.
Jlabopamophuie pabomul u onvimol

1. OuneHka pauameTpa aTroMa METOAOM pAIOB (C  HMCIHOJb30BAHUEM
dboTorpadwuii).

2. OnbITE IO HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

3. OnebITHI 110 0OHAPYKEHUIO TEUCTBHSI CUJI MOJIEKYJIIPHOTO TPUTSHKEHHUS.

Pa3nen 3. /IBu:KeHne U B3aUMOJAECTBHE TeJl

Mexanndeckoe IBHKEHUE. PaBHOMEpDHOE M HEpPaBHOMEPHOE JIBH)KCHHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM ABMXKEHUHU. Pacuér myTtu u
BPEMEHU JBUKCHUS.

SBnenne mHepuuMu. 3aKOH HMHEpUUU. B3aumonelcTBHE Tesl KaK IPUYHMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuita KaKk XapakTepUCTHKaA B3auMOJerucTBUsA Tell. Cuia yrnpyroct M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO NUHAMOMETpA. SIBIICHHE TATOTEHHS U CHJIA
Tsokectd. Cuna Tsbkectu Ha napyrux mianerax (MC). Bec tena. HeBecomocTs.
CoxeHune CHJI, HallpaBJICHHBIX 110 OAHOW npsiMoi. PaBHoAencTByOmas cui. Cuia
TpeHus. TpeHue ckonbxeHus u TpeHue nokosi. Tpenue B npupoze u texuuke (MC).

Hemoncmpayuu
HabmroieHue MexaHu4eckoro JBUKEHUS Tea.

N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIABHKCHHUS.
Habnroienue siBieHus HHEPLUH.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHUCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CroxeHune CHJl, HaIllPaBJICHHBIX 11O OJJTHOU MTPSMOM.
JIaﬁopamoprte pabomul u onvimoul

ok wnE

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  ABWXKEHUs  (1Iapuka
B JKUJIKOCTH, MOJIEJIN 3JIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).

2. OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIH IapHuKa Mo
HAKJIOHHOU TUTOCKOCTH.

3. Omnpenenenne TUIOTHOCTH TBEPIOTO Tea.

4, OnBITHI, IEMOHCTPUPYIOLTUE 3aBUCUMOCTD pacTshKeHus (Jieopmarun)
MPY>KUHBI OT TIPUIIOKEHHON CHUJITBI.

S. OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKECHUS

OT Beca Teja U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B

Hasnenune. CriocoObl YMEHBIIICHUS M YBEIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00BEMa, TemmnepaTtypbl. l[lepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTAMU W razamu. 3akoH Ilackans. IIHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapocratudeckuii
napagokc. Coolraromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmochepa 3emnu u atmocdepHoe naBiieHue. [IpuyuHbI CylecTBOBaHUS
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BO3IyIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOro JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.
JlericTBUE )KUJIKOCTH U T'a3a Ha MOrPYyKEHHOE B HUX TeEJIO. BrITalIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
Jlemoncmpayuu
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.
[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.
CooO1atomuecs cocyibl.
['mapaBauyueckunt mpecc.
[IposiBieHue necTBUs aTMOCPEPHOTO JTABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPY>KEHHON YacTU
TeJa U INIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
8. YcnoBue 1ulaBaHWsA TeEN: IUIABAHWE WM TOTPYKEHUE TEl B
3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEN TENIA U JKUIKOCTH.
Jlabopamopnuie padbomul u onvimol

okowdE

1. HUccnenoBanue 3aBHCHUMOCTM Beca Tela B BoJge OT o00BéMa
MOrPY>KEHHOMU B )KUIKOCTh YaCTH TeEJa.

2. OmnpeneneHue BBITAJKUBAIOIMIEW CHIIBI, JIEMCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICMCTBYIOMIEA Ha
TEJIO B )KUJKOCTH, OT MacCHhI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTH BBHITAIKUBAIOLICH CHIIBI,

JIEUCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTH YaCTU
T€Jla U OT INIOTHOCTHU KUIKOCTH.

S. KoncTpynpoBanne apeomerpa WM  KOHCTPYHPOBAHHME  JIOJKH
Y OTIPEIETICHUE €€ TPY30II0IbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckasi padota. MOLIHOCTb.

[IpocThle MeXaHWU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBumio
paBHOBecus pblyara. [[pumeHenue nmpaBusia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KITJ[ npocTteix Mexanu3moB. [IpocTeie MeXaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas M IOTEHLMAlIbHAs DJHEPIUS.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUU B IPYTrOid. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol

1. OmnpeneneHue pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBHXKCHUH
TeJa MO TOPU30HTAILHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HakJIIOHHOM MITIOCKOCTH.



4, N3ydeHnne 3aKkoHa COXPAaHEHHSI MEXaHUYECKOW SHEPTHUU.

8 kuacc

Pa3nea 6. TensioBbIe ABJIEHUA

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopenn TBEPAOro, MXUAKOIO W Ta3000pa3HOTO COCTOSHHUWA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHN€E U KallWUISIPHBIE SIBJICHUS. TemIOBOE pacliupEHNE U CKATHE.

Temneparypa. CBsi3p TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO IBHKECHHS
YacTHIL.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DHEpPrUu:
TEeIIonepeaaya u CoBeplieHre padboTel. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3JTyYCHUE.

KonuyecTBo TemnoTel. YaelbHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH U
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIUIOBOIO OanaHca.

[InaBneHue u OTBEpAECBaHUE KPUCTATUIMYECKUX BEIIECTB. Y IeJbHAs TEIUIOTa
nmnaBienus. [lapooOpazoBanne u konzaeHcauus. Hcnapenue (MC). Kunenwue.
VYnenwHas Temuiora nmapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro naBiieHus. BraxHocTh Bo3ayxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunnuner  pabotel  TemnoBbix  aBuratenei.  KIIJI — TeroBoro
nBHUTaTeNs. TeroBble ABUraTed 1 3amuTa okpyxkaroriei cpeasl (MC).

3aK0H COXpaHEHHUs U MPEBpAIIECHUS YHEPTUH B TEIJIOBBIX mporeccax (MC).

Hemoncmpayuu

1. HaGmronenre OpoyHOBCKOTO IBUKEHUS.

2. HabGmonenue nuddysuu.

3. HabGmroneHue siBJCHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.

4, HaOnronenue TenioBoro paciuimpeHus Ted.

5. V3meHeHune naBiieHns raza Mpu H3MEHEHNH 00bEMa U HarpEeBaHUH WU
OXJIaXKICHUH.

6. [IpaBuna n3MepeHus TeMIepaTyphbl.

7. Buel Tennonepenayu.

8. OxJtaxIeHue TPy COBEPIIICHUHN PaOOTHI.

Q. HarpeBanue npu coBepiieHr# padOThl BHEIITHUMHU CUIIAMH.

10. CpaBHeHHE TEIUTOEMKOCTEN PAa3TMYHBIX BEIIECTB.

11. HalGnroneHue KUTICHUS.

12. HalGnrogeHue mocTOSHCTBA TeMITEpaTyphl MPHU TJIABJICHUH.
13. Mopenu TeIIOBBIX ABUTraTEIEH.

Jlabopamopnuie padbomul u onvimol

1. OnbITHI 10 0OHAPYKEHUIO TIEUCTBUS CUIT MOJIEKYJIIPHOTO MTPUTSHKEHUS.
2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
3. OnpIThl IO HAOIIOJEHUIO TEMJIOBOTO PACHIMPEHUSI Ta30B, KUIAKOCTEN U
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TBEPJBIX TEJL.

4, OmnpeneneHue gaBiIeHUs BO3yXa B OAJTOHE MIIPUILA.

S. OnpITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJIEHHUS BO3/1yXa OT €ro
00BbEMa U HArPEeBaHUS WM OXJIAXKICHUSI.

6. [IpoBepka THUIIOTE3bl JTWHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWMKA
KHUIKOCTH B TEPMOMETPUICCKOMN TPyOKE OT TeMITepaTypHhI.

1. HaOnronenne m3MeHEHHs] BHYTPEHHEW SHEpPrHM Teia B pe3ysibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccnenoBanue sBiIeHUs TEIJIOOOMEHA TIPU CMEIIMBAHUM XOJIOAHOU U
ropsiueu BOJIBI.

Q. OnpeneneHue KOJIWMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IIpU

TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHAPOM.

10. Omnpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca CIapeHus.

12. Ompegenenne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

13. OmnpeneneHne yAeTbHON TEIUIOTHI IUIABJICHUS JIbA.

Pa3znes 7. DinekTpudecKkue 1 MArHUTHbIE SIBJICHUS

OnexkTpu3aums Ten. JIBa poma dIeKTpUUYECKMX 3apsaaoB. B3ammonerncTtBue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH).

OnekTpuueckoe noJie. Hanpsoxk€HHOCTh 3nekTpudeckoro mons. [IpunHiun
CYTEPIIO3ULINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKU TOK. YCJIOBHUSL CYUIECTBOBAHMSI 3JIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. J[eMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUHN TOK B KHJIKOCTSX U ra3ax.

Onektpuueckass unenb. Cuna  TOKa.  DIEKTPUYECKOE  HANpPsHKEHUE.
ConpoTuBieHHE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauielbHOE COEUHEHNE ITPOBOAHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoynsa—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPeOUTeNn dIeKTpudeckoil sueprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE  MarHUThl.  B3auMomenucTBME  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MaruuTHoe 1MoJ€  3JEKTpUYECKOro Toka. I[IpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUTaTellb MOCTOSTHHOIO TOKa. VCnosib30BaHHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel @apanes. SBieHUE ANEKTpOMAarHuTHON MHAYKUMH. [IpaBuno Jlenna.
DJIEKTpOreHeparTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUM.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.
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Jemoncmpayuu

1. DnekTpu3aius Tel.

2. JIBa poma 3JIEKTPUUYECKHUX 3apsIOB M B3aMMOJICHCTBHE 3apsSKEHHBIX
TeJ.

3. Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

4, DnekTpocTaTudecKas MHIYKITHS.

d. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.

6. [IpOBOJTHUKY U TUAIEKTPUKH.

7. MonenvupoBaHUE CHUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

8. M cToOYHUKY TOCTOSIHHOTO TOKA.

Q. JlerCTBUSI SIEKTPUUECKOTO TOKA.

10. DnexTpuyecKuil TOK B )KHIKOCTH.

11. T a30BsIii pa3ps.

12. H3mepeHme CUITbI TOKA aMIIEPMETPOM.

13. HM3mepenwue 3MEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBJICHUI.

15. BzaumopeicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOXHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.

17. MopenupoBaHHE MarHATHBIX MOJICH TTOCTOSHHBIX MarHUTOB.

18.  OmeIT OpcTena.

19. MarnuTHoe€ 1oJje Toka. DIEKTPOMArHur.

20.  Jle¥icTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21.  DnekTpoaBUTaTeNb MOCTOSTHHOTO TOKA.

22. UWccnenoBaHue SIBJICHUS JCKTPOMAarHUTHOW MHTYKITUH.

23.  Omnpiter dapages.

24. 3aBUCHUMOCTH HAamNpaBlieHWs HWHAYKIIMOHHOTO TOKAa OT YCJOBHUH €ro
BO3HHKHOBEHHUSI.

25.  DIIeKTpOTeHEPaTOp IMOCTOSHHOTO TOKA.

Jlabopamopnuie padbomul u onvimol

1. OneITel TI0O HAOMIOMEHUIO DSJIEKTPU3ANMKM TEJl HWHAYKIUEH W TIpH
COTMPUKOCHOBEHUH.

2. WccnenoBanre ACUCTBUSA DJACKTPUYCCKOTO IO HA TMPOBOJHUKH U
JIUDJICKTPUKH.

3. COopka u mpoBepka paboThI MEKTPUIECKON IIEMU OCTOSHHOTO TOKA.

4, W3mepenne u peryaupoBaHie CUIIbI TOKA.

d. W3mepenne u peryaupoBaHie HAMPsHKEHUS.

6. HccnenoBanre 3aBUCUMOCTU CHIIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT

CONPOTUBJICHUS] PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUUYECKOTO
COMPOTUBJICHUSI MPOBOJHUKA OT €ro JUJIMHBI, IJIOMIAJAN MOTEPEYHOr0 CEYEHUs U

7.

Marepuana.

8.

9.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATENBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiIa Juisi CHIIBI TOKA IPU NapaJuIEIbHOM COEAUHEHUN
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PE3UCTOPOB.

10. Ompenenenne pabOTHl SICKTPUUYECKOTO TOKA, WAYIIETO dYepe3
pE3UCTOP.

11. OmnpeneneHne MOUIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucTope.

12. HccnepoBaHne 3aBUCUMOCTH CHUITBI TOKA, HYIIETO Yepe3 JaMIOUKY, OT
HaIIpsDKEHMS HA HEW.

13. Omnpenenenue KIIJ[ HarpeBaTens.

14. HccnepoBaHyre MarHUTHOTO B3aUMOJICEUCTBUS TTOCTOSIHHBIX MarHUTOB.

15. H3yyeHue MAarHMTHOrO TIOJISI TIOCTOSIHHBIX MArHUTOB TIPH HUX
OOBEMHEHUH U pa3/IeIICHUN.

16. HccnepoBaHue JeWCTBHUSI SJIEKTPUYECKOTO TOKAa HA MarHUTHYIO
CTpEIIKY.

17. OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJbI B3aUMOJECUCTBUS
KAaTyLIKHA ¢ TOKOM M MarHuTa OT CHJIbI TOKa M HAIPAaBJICHUS TOKA B KaTYILKE.

18. HM3yuenue nelicTBUA MAarHUTHOTO TIOJIS HA MIPOBOJHUK C TOKOM.

19. KonctpyupoBanue u n3ydeHre pabOThI JIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anekTpoaBuraTebHON yCTaHOBKH.

21. OmnbITBI IO UCCIICOBAHHIO SBIICHUS SJICKTPOMArHUTHON WHIYKITHH:
MCCJIEIOBAHNE U3MEHEHUI 3HAYEHHUS U HAIIPaBJIeHUS! MHAYKIIMOHHOTO TOKA.

9 kJ1acc

Pasznen 8. Mexanuveckue siBJIeHUA

Mexanuueckoe aBwxkeHue. MarepuanbHass Touka. (Cucrema oOTcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBMkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHHUHU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHEHHOe aBuxkeHue. CBoOogHOE
nagenue. OneITel [ amuies.

PaBHOMepHOE nBHKEHHE TO OKpYyKHOCTH. Ilepuoa u vacrora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IlepBsIii 3ak0oH HbtoToHa. Bropoit 3akon Herotona. Tpernii 3akoH HeroToHa.
[IpyHIMN Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TpeHUs CKOJIbXEHHUS, CUla
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSHDKECTH U 3aKOH BCEMHPHOTO TSATOTEHHUA. YCKOpPEHHE CBOOOIHOTO
najenus. J{Buxenue mianet Bokpyr Coinnua (MC). [TepBast kocmMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTepuaiibHON TOYKH. AOCOMOTHO TBEPIOE Tesno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynec tena. M3menenne nmnyibea. MIMIynse cuiibl. 3aKOH COXpaHEHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexanuueckass pabota ¥ MoOIIHOCTb. PaboTa cuil TSXKECTH, YNPYroCTH,
TpeHusi. CBA3b 3HEepruu U padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMiIH. [loTeHIInanbHas sHeprus ckaToil npyxuHbl. Kunetnueckas
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sHepruda. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu

1. Habnrogenne MeXaHM4eCcKoro JBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHeHHE TyTe€il U TPACKTOPHI ABUKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccenenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHMUS.

S. Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

6. HaOmroeHue MexXaHW4ecKUX SIBJICHUH, MPOUCXOISALIMX B CUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPSCHHOM JIBHYKEHUH OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHMS TEJA OT MACChI TeJla U AEMCTBYIOIIEH HA HETO
CHJIBI.

8. Habiroienue paBeHCTBA CHII IIPHU B3aUMOJIEHCTBUY TEIL.

9 M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. Ilepemaua ummyibca Mpu B3aUMOACHCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJACUCTBUU TEIL.

12. CoxpaHEHHE UMITYJIbCA TIPH HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHue UMIyJbCa IPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHre peakKTUBHOTO JIBHYKCHUS.

15. CoxpaHeHre MEXaHUYECKOW IHEPTUHU MTPU CBOOOHOM I1aJICHUU.

16. CoxpaHeHre MEXaHWYECKOW OHHEPruu TpPH JBIKEHUU Tela O]
JEUCTBUEM ITPYKUHBL.

Jlabopamophuie padbomul u onvimol

1. KoHcTpynpoBanue TpakTa Uil pa3roHa ¥ JaJbHEUIIETO paBHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

2. OrnpeneneHue CpeiHe CKOPOCTU CKOJIbXKEHUS OpyCKa W JBUKECHUS
HIapUKA [0 HAKIOHHOW IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM ABUKEHUU IO
HAKJIOHHOU TUTOCKOCTH.

4, HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU NMPU PABHOYCKOPEHHOM
JBM)KCHUHU O3 HauallbHOW CKOPOCTH.

5. [TpoBepka rumotesbl: €ciid NP PaBHOYCKOPEHHOM JBUKEHHHU 0e€3

HayaJbHOU CKOPOCTH IIYTHU OTHOCATCA KaK pPiAld HCUYETHBIX quceia, TO
COOTBCTCTBYIOIIHC ITPOMCIKYTKH BPCMCHH OAMHA-KOBBI.

6.  HccrnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

7. Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBXEHUSI.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

Q. Omnpenenenue pabOThl CUJIBI TPEHUSI NMPU PABHOMEPHOM JIBHXKEHHUH

TeJa MO TOPU30HTATBHON TTOBEPXHOCTH.
10. Onmnpenenenne pabOTBHl CUJIBI  YOPYTrOCTH TP TOABEME Tpy3a
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C MCTOJIb30BaHUEM HEMOJIBUKHOTO U TOJIBHXKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUHU.

Pa3ngen 9. MexannuecKue KoJIe0OAaHUA M BOJHBI

KonebarenbHoe neukeHrne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPUO/,
4acToTa, aMIUINTy1a. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue koneOanus. BeiHyX1eHHbIE KoJeOanus. PezoHaHc.

Mexannueckue BOJIHBI. (CBOWMCTBa MEXaHMYECKUX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
Mexanudeckue BOJIHBI B TBEPAOM Tene, ceicmuueckue BosiHbl (MC).

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUi Te MOJ JEHCTBUEM CHIIBI TSXKECTHU U CHIIBI
yOPYTOCTH.

2. HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnronenue BIHYXAEHHBIX KOJI€OaHU U pEe30HaHCa.

4, PacnipocTpaneHne npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

S. Habnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

6. AKYyCTHYECKHI1 pe30HaHC.

Jlabopamopnwie padbomul u onvimol

1. Omnpenenenne 4YacToTbl M IMepuojia KoyeOaHU MaTeMaTH4ecKoro
MasiTHUKA.

2. Omnpenenenre 4acTOTHI U IEproia KosieOaHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCHMOCTH TEpHUOJa KOJIEOAHUIN TMOJBEIICHHOTO K
HUTH T'py3a OT JUIMHBI HUTH.

4, HccnenoBanre 3aBUCMMOCTH Tepuofa KojeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a.

5. [TpoBepka HE3aBUCUMOCTH MEepHo/ia KojaeOaHu# Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl Tpy3a.

6. OnpIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUOAa KOJEOAHMI
NPYXHHHOTO MasiTHUKA OT MACChI Tpy3a U KECTKOCTH MPY>KUHBIL.

7. H3mepenne yckopeHus CBOOOAHOTO MaCHHUS.

Pasgesn 10. DuekTpoMarHuTHoe 1oJie H  JJIEKTPOMarHMTHbIE
BOJIHBI

DJIEKTPOMarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOdHBL. ~ CBONCTBa
AJIIEKTPOMAarHUTHBIX BOJH. [llkayna 3J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DOnexkTpomMarHuTHas npupoga csera. CkopocTe cBeTa. BosHOBBIE cBOMCTBA
CBETa.

Jemoncmpayuu
1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBEIE CBOICTBaA CBETA.
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Jlabopamopnwie padbomul u onvimol

1. I3yuenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO
TenedoHa.

IToBTOpPHUTEIHLHO-00001IAIOIIIUIA MOYJIb

[ToBTOpHUTENBEHO-0000IIAIOIINK MOTYJIb MTPEIHA3HAYECH JISl CHCTEMAaTHU3aluu
¥ 00001IeHHS TPEIMETHOTO COJIEPKaHUs U OMBITA IEITEIbHOCTH, IPUOOPETEHHOTO
IpU W3YYEHHHM BCETO Kypca (PU3UKH, a Takxke g MOArOTOBKM K OCHOBHOMY
roCcyJapCTBEHHOMY 3K3aMEHY MO (U3MKEe Il 00Yy4arolUXCs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy n3yyeHnn JaHHOTO MOAYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, ¢dopMmupyercs
€CTECTBEHHO-HAYYHasl TPAMOTHOCTb: OCBOCHUE HAy4YHBIX METOJOB HCCIEIOBAHMS
SBJIICHHMA TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOTO pas3zeia peaanusyercs
3a CYET TOTO, YTO yYalllUECs BHIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IpeAJiaraeTcs:

Ha OCHOBE IMIOJYYEHHBIX 3HAHUM paclo3HaBaThb W HAYYHO OOBSACHATH
(u3nuecKue IBJICHUS B OKPY’KaOIIEH MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAyUYHBIE METOJbI HCCIE0oBaHUSl (U3UYECKUX SBIICHUM, B
TOM YHCJIIE JJIS POBEPKU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI  Hanboiee BaKHBIX JIOCTHXKEHUH
COBPEMEHHBIX TEXHOJOTMH, HAaNpUMep, MPAKTUYECKOr0  HMCHOJIb30BAHMS
Pa3JIMYHBIX HICTOYHUKOB SHEPTMHU HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHECHUS
BCEX U3BECTHBIX BUJOB SHEPIUH.

Kaxnas wu3 Tem pmaHHOro paszaena BKIKOYAET HOKCHEPUMEHTAIBHOE
uccienoBaHue o0o0maroniero xapakrepa. Pasnen 3aBepiiaeTcsi MNpoOBEIECHUEM
JMAarHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnannpyemble pe3yabTaThl 0CBOCHHS YUeOHOro npeamera «@usuka
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yuenue ydyebHoro mpenmera «Dusnka» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs JOHKHO OOECIeYMBaTh JOCTHKEHUE CIEAYIOIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThl
Ilampuomuueckoe eocnumanue:
MpOSIBJIGHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSTHUIO
poccuiickoil GU3NIECKON HAyKH;
[IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u dyxoeno-npascmeennoe eocnumanue:
TOTOBHOCTh K AKTUBHOMY y4aCTHIO B 00CYXXJIeHUU
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00I1IeCTBEHHO-3HAUUMBIX M ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHNUEM JOCTIKCHUN (PU3UKM;

OCO3HAHHUE BAKHOCTH MOPAIBHO-3THUUYECKUX MPUHIUIIOB B JIESITEIHLHOCTH
YUYEHOTO0.

Icmemuueckoe ocnumanue:.

BOCITPHUATHE ICTETUYCCKUX Ka4eCTB (PU3NUECKON HAYyKU: €€ TapMOHUYIHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Hlennocmu nayunozo no3nanusn.

OCO3HAHHUE IIEHHOCTH (PU3MYECKOW HayKh KaK MOIIHOIO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHSA TEXHOJOTHUM, BaKHEWIIEH COCTaBIISIOIICH
KYJBTYPBI;

pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpEca K HMCCIIEI0BATEIbCKON
JESTEILHOCTH.

Dopmuposanue Kyabnypol 300p06bsa U IMOYUOHAILHOZ0 O1A20NOIYUUA .

OCO3HAaHHUE IIEHHOCTU O€30MacHoro o0pa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTU TMpaBWi O€30MacHOTO IIOBEICHHUS Ha
TpPaHCIIOPTE, Ha JOPOrax, C JJIEKTPUYECKUM U TEIUIOBBIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKAa pedIECKCUU, MPU3HAHHE CBOErO IIpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y IPyroro yeaoBeKa.

Tpyooeoe éocnumanue:

aKTMBHOE Y4YacTHE B PEIICHUM MPaKTHYCCKHX 3aaad (B pamMKaxX CEeMbH,
IIKOJIbI, TOPOJia, Kpas) TEXHOJOTHMYECKOH W COIMAJIbHOW HampaBJICHHOCTH,
TPeOYIOIIUX, B TOM YHUCIIC U PU3NUCCKUX 3HAHUM;

HHTEpEeC K MPAKTUYSCKOMY M3Yy4YeHUIO MpodecCcuii, CBI3aHHBIX C (DU3UKOM.

IKonozuueckoe eocnumanue:

OpUEHTAIMS Ha MpUMEHEHUEe (U3MYECKUX 3HAHWM JJIs PEIICHUsS 3a7ad B
o0JlacTh  OKpy’Xarolied cpeapl, IUIAaHUPOBAHUS TIOCTYNKOB U OLICHKH HUX
BO3MO>KHBIX MOCJICJICTBUM ISl OKPYIKAIOIIEH CPEIbl;

OCO3HAHUE TI00ATBHOTO XapaKkTepa SKOJOTHUYECKUX MPOoOJieM U MyTel ux
pelieHus.

Aoanmayusn odyuarue2oca K U3MEeHAIOWUMCA YCA06UAM COUUATLHOU U
npuUpPoOOHOIl cpeowl:

MOTPEOHOCTh BO B3aUMOJCHCTBHHM IIPH BBHITIOJHECHUU HWCCIICOBAHUN |
IIPOEKTOB (PU3MUECKON HANIPaBIECHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSTEIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCJC
dbopMyIMpOBaTh UJIEH, TOHITHS, TUTIOTE3bI O (PU3UIECKUX OOHEKTAX U SIBJICHUSIX;

OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUW MU KOMIIETEHTHOCTEH B
o0nacTu GU3UKY;

IJJAHUPOBAHUE CBOETO Pa3BUTHUA B NPUOOPETEHUHM HOBBIX (PU3UUYECKUX
3HAHUM;

CTpEMJICHUE aHATM3UPOBAThH U BBISIBIISATH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA
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Y 3KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHNEM (PU3HUECKUX 3HAHUIA;
OLICHKA CBOMX JCHUCTBHM C Y4ETOM BIMSHMS Ha OKDPYXKAIOUIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX NOCIEACTBUM.

MeTanpeaMeTHbie pe3yJbTaThl
YHuBepcaJbHbIE I03HABATEAbHbIC 1eCTBUSA
ba3zoevie nozuueckue oeiicmeusn.

BBISIBIISAITH M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKA OOBEKTOB
(sBIICHMI);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIAacCU(UKAIIUU, OCHOBAHUS AJIs
0000I1IeHNS U CpaBHEHUS,

BBISIBJIITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;

BBISIBIIATh TIPUYWHHO-CJICICTBCHHBIC CBSI3M TPH W3YYEHUH (PU3HUSCKHUX
SBJICHMA M TIPOIIECCOB; JeJaTh BHIBOABI C HCIIOJIH30BAHUEM JCITyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHWH, BBIIBUTATh THUIIOTE3BI O B3aWMOCBS3SX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOSATEILHO BRIOUPATh CITOCO0 pelIeHus yueOHOW (GU3UIECKOM 3a1auun
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PEIICHHsI, BEIOOP Han0oJIee TOIXOISAIIETO C
Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

bazoewie uccnedosamensvckue oelicmeus.

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  MCCJIENOBATEIbCKUM  WHCTPYMEHT
MO3HAHUS;

MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUIaHY OMBIT, HECIOKHBIN
(U3UYECKHIN IKCIIEPUMEHT, HEOOJIBIIIOE UCCISAOBAHNE (PU3HUUECCKOTO SBICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(MOpMAIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHMUS WU DKCIICPUMEHTA,;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 00OOIIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh BO3MOKHOE JajbHEHINee pasBUTHE  (PU3HUECKHUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEAINONIOXKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBHSX U KOHTEKCTaX.

Paboma c unghopmanueit:

MPUMEHSTh Pa3IUYHbIC METO/bI, MHCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orObope wuHbOPMAIMK WIM JAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
(bu3uYeCKON 3a1a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3ITUYHBIX BUJOB U OPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMPATh ONTUMAJbHYIO (OpMY MPEACTaBICHUS
uHpOpPMAITUK ¥ WLTIOCTPUPOBATH peIlacMble 3aJaud HECJIOKHBIMH CXEMaMH,
IUarpaMMamu, UHOM Tpaukoil 1 UX KOMOMHALIUSAMH.

YHuBepcajibHble KOMMYHUKATUBHBIE 1eCTBUS
Obuwenue:.
B XOJie OOCyXJeHus y4eOHOro mMarepualia, pe3ysibTaToOB JIA0OpPaTOPHBIX
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paboT M TPOEKTOB 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYX IAaeMOW TEMBbI U
BBICKA3bIBaTh WJEH, HAICJICHHBIE HA PEIICHHE 33aJa4d U MOJJICpKAHUE
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJISITh CBOM CYXICHUA C CYXACHUSMH JAPYTrUX YYaCTHUKOB
auanora, OOHapyuBaTh Pa3jIuyUe U CXOACTBO MMO3HIIMIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJIMYHO TMPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

Cosémecmnasn oeamenvHocms (COmpyoHu1ecmeo).

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON ¥ MHIUBU Ty AIbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON PpOOIeMBbl;

NPUHUMATh 1I€JId COBMECTHOW JESITENIbHOCTH, OPraHU30BbIBATh JEHCTBUSA
o e€ JOCTUKEHHIO: PaclpeesaTh poyid, 00CYkKAaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM pabOoThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBIIIOJIHATH CBOIO YacTh pabOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HANpPaBJICHUIO U KOOPJIUHUPYS CBOM JEHUCTBUS C JAPYTUMHU YJICHAMHU
KOMaH/IbI,

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTENIbHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

YHuBepcaJbHbIe peryjasTUBHbIC 1eHCTBUS
Camoopzanuzayus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYallUAX, TPEOYIOMINX
JUTsl petieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IMYHBIX TOAXOJAX TMPUHITHS  pelIeHUuM
(MHAMBUAYATBEHOE, IPUHATHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUN TPYIIION );

CaMOCTOATEIFHO COCTABJISITh AJITOPUTM pellieHrsT PU3NUECKON 3a1auu UITH
IJlaHa MCCIEAOBaHUSI C YYETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pELICHUH;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

Camoxonmpons (peghiexcus):

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEJOCTHXKEHHs) Ppe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTH (B TOM YHKCIIE B XOJI BBITIOJHEHUS
(Gu3HUEeCKOr0 MCCIIENOBAHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallUl, yCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

IMOouUOHANbHBLIL UHMETIEKM

CTaBUTH CEOs1 HA MECTO JIPYTOTO YEJIOBEKA B X0JI€ CIIOpa MJIM JUCKYCCUU Ha

HAyYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.
Ilpunamue cedsn u opyzux:.

MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHnH GU3NUECKUX 3a7a4d UIn

B YTBEPXKJECHUSIX Ha HAyYHbIE TEMBI U TAKOE YK€ MPaBO JPYTroro.
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IIpenmeTHbIe pe3yabTaThl

7 xaace

[IpenMetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaxaThb
c(OpMUPOBAHHOCTH y O0YYAIOUINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: (PU3UUECKIE U XUMUYCCKHUE SIBJICHUS; HAOTIOICHHE,
OKCIIEPUMEHT, MOJEJb, THUIOTE3a; CIUHUIGI (U3MYECKUX BEIMYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3Hoe);
MEXaHUYECKOe JBI)KEHHE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPAeKTOpHsl, paBHOACHCTBYIOIIas cuil, aedopmanus (yopyras, miacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyaTh sABiIeHUS (Iuddys3us; TEMIOBOE IBUKEHUE YACTHIl BEIECTBA;
PaBHOMEPHOE JBUKEHHE; HEPABHOMEPHOE JBHKCHUE; HHEPIIUS; B3aUMOJCHCTBUE
T€J; pAaBHOBECHE TBEPHABIX TN C 3aKPEIUVIEHHOW OChIO BpAIEHUsS; Mepenaya
JABJICHUS] TBEPJIBIMU TEJIAMU, KUJKOCTSIMU M Ta3amu; aTMOChEpHOE JIaBJICHUE;
[JIaBaHUE TeEJ, MPEBPAIICHUS MEXaHWYECKOM SHEPruu) MO OMHCAHUI0 HUX
XapaKTepHbIX CBOWCTB W HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(u3HuecKoe SBJICHUE;

pacro3HaBaTh  MPOSIBIICHUE  U3YYEHHBIX  (PU3MUECKUX  SBJICHUMU
B OKPY’KaIOIIeM MUPE, B TOM YHUCJe (PU3UUYECKUE SABJICHUS B IPUPOJIC: IPUMEPHI
JIBH)KEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKUBOW MPUPOJIE; NEHCTBUE
CWJIBI TPEHUSI B IPUPOJIC U TEXHUKE; BIUSHUE aTMOC(PEPHOTO JaBICHUS HA KUBON
OpraHu3M; IUIaBaHWE pPbIO; phIUard B TeEJI€ YEJIOBEKa; MPHU 3TOM IMEPEBOAUTH
IPAKTUYECKYIO 337]a4y B yUeOHYI0, BBIJICISITh CYIIECTBEHHbIC CBOMCTBA/TPU3HAKH
(bu3HUeCcKuX SIBICHHUI;

ONMKCHIBATh U3YUCHHBIE CBOMCTBA TeN U (DU3UYECKUE SBIICHUS, UCIIONB3YS
dbu3nyeckre BEIMYMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YNPYTOCTH, CHUJIa TSDKECTH, BEC Tena, cuia
TpeHUs, JaBieHHE (TBEPIAOrO Tela, KUAKOCTH, raza), BBITAIKUBAIONIAS CHIIA,
MEXaHHuecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(PUIIUEHT
MOJIE3HOT0 JIEUCTBUS MEXAHU3MOB, KHHETUUYECKAas U MOTEHUIHAIbHAS dHEPTHs);
NPy OMHMCAHWU TPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAYCHUSI W E€IUHUIIBI (DU3NUYECKUX BEJIUYUH, HAXOJUTh
dbopMyIIbl, CBS3BIBAIOIINE JIaHHYI0 (U3HUECKYI0 BEIWYUHY C JAPYTHMH
BEIMYMHAMH, CTPOUTh TpadUKM H3YYEHHBIX 3aBUCUMOCTEH (PU3MYecKux
BEJINYUH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TIPOIECCHI,
WCTIONB3YSl TIpaBUjia CI0KEHUsI CHII (BIOJb OAHOM MpsiMoil), 3akoH ['yka, 3aKoH
[Tackanst, 3akoH Apxumesna, MPaBWIO paBHOBecHs pbruara (0OJ0Ka), «3070TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOW SHEPruu; MPU ITOM
JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMaTUYECKOE
BBIpAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, POLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIISIThH
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PUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrMUECKUX 1IaroB
C onopoil Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3UYECKUX SBICHUMU, (PU3NUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3amadyd B 1-2 A€CTBUSA, HCHONB3YS 3aKOHBI H
(GopMyIibl, CBSI3bIBAIONINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layu 3aluChIBaTh KPAaTKOE YCIOBHE, MOACTABIATh (PU3NUYECKUE BEIUYMHBI B
(opMyJIbI ¥ IPOBOJUTH PACUETHI, HAXOIUThH CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE
JUId pElICHUs 3a]ad, OLCHUBATh PEATMCTUYHOCTh IOJYyUYEHHOW (pU3nuecKon
BEJIMYUHBI;

pacno3HaBaTh MNpOOJEMBbI, KOTOpPbIE MOYKHO PpEUIUTh MNP MOMOIIU
(u3nyecKuXx METOJIOB; B OIMCAHMM HCCIEAOBAHUS BBIIEIATh IPOBEPIEMOE
IOPENOIOKEHNE (TUIOTE3Y), pa3iudyarb W HUHTEPIPETHPOBATH IOTYUYEHHBIN
pe3ysbTaT, HaXOAWTh OIIMOKM B XOJI€ OMNbITa, JelaTh BBIBOABI IO €r0
pe3yibTaTam;

IPOBOJUTH OMNbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(u3HUEeCKMX CBOMCTB Tel: (POPMYIUMPOBATH MPOBEPSIEMBIE MPEATIOIOKEHHUS,
coOHpaTh YCTAHOBKY M3 MPENJI0KEHHOTO0 000PYI0BAHHUSI, 3aIUCHIBATH XOJ ONbITa
1 (hOpMyJIMPOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Tela,
00bEMa, CHJIbI U TEMIEPATypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpOB; 3aMUCHIBATh MOKA3aHUs MPUOOPOB C YUETOM 3a/aHHOM abCONMIOTHON
NOTPEIIHOCTY U3MEPEHNUN;

IPOBOJNUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIUYUHBI OT
JPYTo# C UCIOJIb30BAHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO
JBIKYILETOCS TEJIa OT BPEMEHU JIBHKEHUS TEJA; CUJIbl TPEHUS CKOJBXEHUS OT
Beca Tesla, KayecTBa OoOpabOTKM MOBEPXHOCTEH TEeN U HE3aBUCUMOCTU CHUJIbI
TPEHUs] OT IUIOIIAJIM CONPUKOCHOBEHHUS TEN;, CUJbl YNPYTOCTU OT YIUIMHEHHS
MPY’KUHBI; BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA MOTPYKEHHOW YacTH Tela U OT
MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€ja, OT IITyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHS pblyara
1 OJIOKOB); y4aCTBOBaTh B IJIAHUPOBAHUM YUE€OHOTI'O MCCIIEIOBaHUs, COOMpPATh
YCTAHOBKY U BBINOJHATH M3MEPEHUs, CJIeAyd MNPEIJIO)KEHHOMY IUIaHy,
(UKCHpPOBaTh PE3yJIbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIIUYUH B
BUJIE MPEMAJIOKEHHBIX TaOMUI M TpauKoB, JAejJaTh BBIBOJbI MO pe3ysbTaTaM
UCCJIEI0BAHNSI;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHHs (U3MUECKUX BEJIWYHH (TIOTHOCTh
BELIECTBA XUAKOCTH U TBEPAOrO TEJNA; CUJIa TPEHUS CKOJBXEHHS; JABJICHHE
BO3/yXa; BBITAJKMBAIOIAs CUJa, NEHCTBYIOIIAs HA MOTPYXKEHHOE B KHUIKOCTh
TeNO; KO3(h(UIMEHT TMOJIE3HOTO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIEAys
OPENJIOKEHHOW HMHCTPYKUMHU: TPU  BBINOJIHEHUM U3MEPEHU  coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTH 3HAUYEHUE UCKOMOM BEIMYUHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHLMUIBI JAEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB:
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BEChI, TEPMOMETp, JAMHAMOMETP, COOOLIAIOUIMECS COCYJbl, OApOMETp, phlyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTB;

XapakTepu3oBaTh  MPUHLMNBI  JEHCTBUS  M3YYEHHBIX  MPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C OMNOpOl Ha HX onucaHus (B TOM YHCIE:
MOJIINITHUKHN, YCTPOMCTBO BOAOMPOBOAA, THMAPABIWYECKUN IPECC, MAHOMETP,
BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETP), UCIOJIb3Yysl 3HAHHMS O CBOMCTBax
(¢u3znyecKux SABICHUN 1 HEOOXOAUMBIE (PU3NUECKHIE 3aKOHBI, 1 3aKOHOMEPHOCTH;

OPUBOAUTH TNPUMEPHl / HAXOAWTh HHPOPMALUIO O MpUMEpax
PAKTUYECKOTO UCTIOIB30BAHMS (PU3NYECKUX 3HAHUH B TOBCETHEBHOM JKU3HU IS
oOecrieueHns 06€30MaCHOCTH MpPH OOpallleHUH C MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHUsS 370POBbS M COOJIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpelIe;

OCYUIIECTBJISATh OTOOpP MCTOYHUKOB WHPopManuu B ceTtu VHTepHer
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHUW U MYTEM CPAaBHEHUS PA3JIMUHBIX UCTOYHUKOB BBIJCTSATH MH(POpPMAIIHIO,
KOTOpasi SABJISIETCS MPOTUBOPEUUBOM UIIU MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIB30BaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJaHUN HAYUYHO-MOMYJISPHYIO
TuTEPaTypy (PU3UUECKOro COAECPKaHUs, CIIPAaBOYHBIE MaTEPHUAIIbl, PECYPChI CETH
WNurtepHer; BnageTrh npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIU U3 OJJTHON 3HAKOBON CHUCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAIMK (PUIUYECKOTO COJECPKAHUS, B TOM YHUCIIE
nyOJIUYHO JeNaTh KpaTKUe COOOIIEHHs O pe3yJibTaTax MPOEKTOB WU YYCOHBIX
VCCIIEIOBAHUM; TPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYECHHBIN MOHSATUWHBIN
anmapart Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

IPU BBIMOJTHEHUN YYEOHBIX MPOEKTOB W WCCIENOBAHUM paCHpenemsiTh
0053aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 33/1a4aMH, CIEAUTH 32
BBITIOJTHEHHEM TUTaHa JACHUCTBUM, aJeKBaTHO OIIEHHWBATh COOCTBEHHBIM BKJIAJ]l B
NEeATEeIbHOCTh TPYNIbI; BBICTpAaWBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIIHX.

8 kiace
[IpeameTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXaThb
c(OpPMHPOBAHHOCTh Y 00YYAIOIIUXCS YMEHHIA:

VICIOJIB30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHUSI BEILIECTBA, KPUCTAUIMYECKHE H
amop(HBIC Tena, HACHIIICHHBIM W HEHACHIIICHHBIA Tap, BIAKHOCTh BO3YXa;
TEMIIEpaTypa, BHYTPEHHSII DJHEPTUs, TEIUIOBOM JBHUraTellb, 3JIEMEHTapPHBII
BJIEKTPUYECKUN 3apsll, BJEKTPUYECKOE IIOJE, NPOBOJHUKUA W JHUIIICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBIEHUS (TEIUIOBOE paclIMpeHue/cxaTue, Terlonepenaya,
TEIUIOBOE pPABHOBECHE, CMAUYMBAHUE, KaNWUISIPHBIC SIBJICHUS, HWCHApEHUeE,
KOHJICHCAIUs, TIUIaBJICHWE, KpUCTaIM3aus  (OTBEpAEBaHUE), KUIICHUE,
Teruionepeaaya (TerIonpoBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE); FIEKTPU3aLus Tel,
B3aUMOJICCTBUE  3apsOB, JEUCTBUA  DIIEKTPUYECKOTO TOKAa, KOPOTKOE
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3aMBIKaHUE, B3aUMOJACHCTBUE MAarHUTOB, JIEMCTBUE MArHUTHOTO  IIOJIA
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT WHAYKLUS) IO ONHCAHHIO HUX
XapaKTEPHbIX CBOICTB M HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
duznyecKoe sBICHUE;

pacrmo3HaBaTh  MPOSABIEHHWE  M3YyUYEHHBIX  (U3UYECKUX  SIBICHUU
B OKpYXalolleM MHUpe, B TOM uucie (U3NYECKUE SABICHUS B MPUPOJIE:
MTOBEPXHOCTHOE HATSHKEHUE W KalWULIPHBIE SIBJICHUS B NPHUPOJAE, KPUCTAILIBI B
npupose, uznydenue ConHLa, 3amep3aHue BOJOEMOB, MOpPCKUE Opwu3bl,
oOpa3oBaHHE pOCHI, TYMaHa, MHEs, CHEra; dJIEKTPUUECKUE SBJICHUS B aTMOcdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE IOJIe 3eMIIH, Apel( MOIroCcoB,
pPOJIb MAarHUTHOTO IIOJS JUIA JKM3HU Ha 3eMile, IMOJSPHOE CUSHUE; IIPU 3TOM
HNEPEBOAUTh NPAKTUYECKYIO 3aJady B Y4eOHYI0, BBIIEIATh CYILIECTBEHHBIC
CBOMCTBa/MpU3HAKYN (PU3NUECKUX SBICHUII;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA T€A U (PU3NYECKUE SIBICHMS, UCIOIb3YS
(¢u3nuecKkue BEJNIMYMHBI (TEMIlepaTypa, BHYTPEHHSSI BSHEPIHs, KOJUYECTBO
TEIJIOThI, YJE€JIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJIE€JIbHAs TEIUIOTA ILJIABJICHUS,
yAelbHAsl TEIUloTa MapooO0pa3oBaHUs, YAENbHAs TEIUIOTa CrOpaHUs TOILUIUBA,
KO3(PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJbHAs
BJIQXHOCTh BO3/lyXa, DJIEKTPUYECKHM 3apsAl, CHUJa TOKA, DSJIEKTPUYECKOE
HaIpsHKEHUE, CONPOTUBIIEHNE TPOBOJHUKA, YJIETbHOE COPOTUBRIICHNE BEUIECTBA,
paboTa M MOIIHOCTh D3JEKTPUUYECKOIO TOKAa); MPU ONHCAHUM TPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICI HCHOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS U
€AMHULIBI (PU3UYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(¢u3nYeCcKyr0 BEIMYUHY C APYTUMHU BEIMYMHAMH, CTPOUTH I'paUKU U3YUEHHBIX
3aBHUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKUE SIBJICHUS U IPOLIECCHI,
UCIIOJIb3ysl OCHOBHBIE TOJIOKEHUS  MOJEKYISPHO-KMHETUYECKOW  Teopuu
CTPOEHHUS BEILECTBA, IPUHIIUN CYNEPHO3UIMH MOJIEH (Ha KAUeCTBEHHOM YPOBHE),
3aKOH COXpaHEHM 3apsaa, 3akoH Oma i yyacTka nenw, 3akoH Jxoynsa—J/lenna,
3aKOH COXPAHEHUs SHEPTUU; PU 3TOM J1aBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA
Y 3aMHCBIBATH €70 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLIECChl M CBOMCTBA TeJ, B TOM YHCIE W B
KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISAThH
IPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrMUeCcKUX IaroB
c omopoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3MUECKUX SIBICHUHU, (PU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarb pacy€THblEe 3aJadyd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI H
(GopMyIibl, CBsI3bIBaIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a yCIIOBUS
3a/la4yM 3aluChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTATOK JAHHBIX JUIS
penieHus 3a1a4u, BBIOUpaTh 3aKOHbI U (OPMYJIbl, HEOOXOIUMBIE [ €€ pelleHus,
IPOBOJUTH PACUETHI U CPABHUBATH MOTYUYEHHOE 3HAUYECHUE PU3NYECKON BEITUYNHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NIpPU MOMOLIU
(¢u3MUEeCKMX METOJIOB; MCIOJIb3Yysl OMNHCAaHUE HCCIEAOBAHUS, BbIICIATH
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IpOBEpsAEMOe MPEANOI0KEHNE, OLIEHUBATh MPABUIBHOCTD MOPSAKA MTPOBEICHUS
WCCJIEI0BAHMS, I€TATh BBIBOJIBI;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
¢u3nUecKuX CBOWCTB Tel (KAMWUISAPHBIC SIBICHUS, 3aBUCUMOCTH JIaBJICHUS
BO3lIyXxa OT ero  oObéMa,  TeMIlepaTypbl;  CKOPOCTH  MHpouecca
OCTBIBaHUS/HATPEBAHUS MPU U3IYUYEHUH OT IIBETA M3Ty4aloUeH/morIomaromen
MMOBEPXHOCTH; CKOPOCTh UCIIAPEHHUS BOJIBI OT TEMIIEPATYPhI )KUJIKOCTH U TIIOLIATU
€€ TOBEPXHOCTH; AJIEKTpU3AIUS TEI U B3aUMOJCHCTBUE AIEKTPUUECKUX 3aPsI0B;
B3aMMOJICUCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJM3allUsl MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB; JIEWCTBHUS MATHUTHOTO MOJSi HA MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHuTa, CBOMCTBA 3JEKTPOJBUraTENsl MOCTOSHHOTO TOKA):
dbopMyIMpoBaTh MPOBEPSIEMbIE MPEANONIOKEHUSI, COOMpaTh YCTaHOBKY U3
PENJIOKEHHOTO 000PYIOBaHUsI; OMHUCHIBATh XOJ OMbITa U (POPMYIUPOBATH
BBIBOJIBL

BBITIOJTHSTH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSDKEHUS C UCIOJIb30BAHUEM AHAJIIOTOBBIX MPUOOPOB U
JTATYUKOB (PM3MYECKUX BEJIMYMH, CPAaBHUBATH PE3YyJIbTaThl U3MEPEHUM C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (hU3UYECKOU BETUYUHBI OT
JIPYTro¥ C UCIOIb30BaHUEM MPSAMBIX W3MEPEHUN (3aBUCHUMOCTH CONMPOTHUBIICHUS
POBOJHUKA OT €ro MJIMHBI, IUIOIIAJHA IOMNEPEYHOTO CEUEHHS M YNEJIBbHOTO
CONPOTHBJIEHUS BEUIECTBA MPOBOIHHUKA; CHJIbI TOKA, UAYIIETO YEPE3 MPOBOIHUK,
OT HaNpsSHKEHUs Ha MPOBOJHUKE, HCCIEAOBAHUE IOCIEAOBATEIBHOIO H
napayijieIbHOTO COSAMHEHWM TMPOBOJHUKOB): IJIAHUPOBATH HCCIICIOBAHUE,
coOUpaTh YCTaHOBKY M BBITIOIHATH U3MEPEHUS, CIEAYs MPEAJIOKECHHOMY TUIaHY,
(buKCHpPOBaThH PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH B BU/JIE TAOIUI] U TPA(UKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM MCCIIEJOBAHUS;

MPOBOAUTh KOCBEHHBIE U3MEpeHUs (u3nueckux BeaudYuH (yAesibHas
TEMI0EMKOCTh BEILECTBA, COMPOTUBIICHUE MPOBOAHHMKA, padOTa M MOILHOCTh
ANEKTPUUECKOr0 TOKA): MJIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAILHYIO
YCTAHOBKY, CJEAys NPEMJIOKEHHON WHCTPYKIMH, W BBIUUCISITH 3HAYCHUE
BCJTUYHHBL;

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh  MPUHLMUINBI  JEHCTBUS  HW3YYEHHBIX  MPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX omUcaHusA (B TOM YHUCIE: CUCTeMa
OTOIJICHUSI JOMOB, THUTPOMETp, TapoBas TypOWHa, aMmepMeTp, BOJBTMETD,
CUCTUMK  DJICKTPUYECKOM  DHEPTUHU,  DJIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsbl), 3JIEKTPUYECKHUE
NPENOXPAHUTENU; AJIEKTPOMATHUT, AJIEKTPOJBUTATENb TMOCTOSHHOTO TOKa),
UCTIONB3YysS 3HAHUS O CBOWCTBAX (PU3NUECKUX SIBJICHUW W HEOOXOJUMBIC
(du3nyuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOpBl IO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KMJIKOCTHBI TEPMOMETP,
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TEPMOC, IICUXPOMETP, TUTPOMETP, MABUTATEIb BHYTPEHHErO0 CrOpaHMS,
ANEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl JJIEKTPHUUECKMX LEMNed ¢
MOCJIETIOBATEIbHBIM M IApaJUIEIbHBIM COEJUHEHUEM JJIEMEHTOB, pa3iuyasi
YCIIOBHBIE 0003HAYECHHS JIEMEHTOB IEKTPUUCCKUX LICTICH;

PUBOJUTH IPUMEPBI/HAXOAUTh HHPOPMAIHIO O IPUMEpax MPaKTUYECKOTO
MCIIOJIb30BaHUsl (PM3UYECKUX 3HAHUM B MOBCEAHEBHOM >KU3HH ISl 0OecTIeueHUs
0€30MacHOCTH MpU OOpalIeHUH C MPUOOPaMU U TEXHUYECKHUMH yCTPOWCTBAMHU,
COXpaHEHUsSI 3JI0POBbsl M COOJIOJEHUS HOPM D3KOJIOTMYECKOrO TIIOBEJICHUS B
OKpY>Karollen Cpeae;

OCYUIECTBJIATh TMOUCK HHGOpPMAIMU (PU3NYECKOTO COIEPKAHUS B CETU
HNHTepHeT, Ha OCHOBE UMEIOIINXCS 3HAHUM U Ty TEM CPaBHEHUS JOTIOJIHUTEIbHBIX
MCTOYHUKOB BBIACIATh MH(GOPMAIUIO, KOTOpas SBJISIETCS MPOTUBOPEUUBON WIIH
MOJKET ObITh HEJOCTOBEPHOM;

UCITIOJIB30BaTh MPHU BBINIOJHEHUH YYEOHBIX 33JIaHUN HAYYHO-TIOMYJISIPHYIO
TuTEPaTypy (PU3UUECKOrO COAECPKAHUs, CIIPAaBOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNHurepHeT; BrajgeTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE INMHCbMEHHBIE W KpaTKUE YCTHBIE COOOILEHUS,
0000111ast TH)OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOrO COJIepKaHus,
B TOM 4ucie NyOJWYHO MNPEACTaBIATh pPe3yJbTaThl MPOEKTHOW WIIU
UCCIIEIOBATEIBCKONM  JEATEIbHOCTH; IPU 3TOM TIPAaMOTHO MCIOJIb30BaTh
W3YYCHHBIN MOHATUUHBIN anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHUE
IIPE3CHTALUEN;

IpU  BBIMIOJHEHUU YYEOHBIX MPOEKTOB W UCCICNOBAHUMA (PU3UUECKUX
IPOLECCOB  paclpeiesiaTh OO0S3aHHOCTM B TpyNIe B COOTBETCTBUH C
MOCTABJICHHBIMH 33J]a4aMU, CIEAUTh 3a BBIIIOJHEHUEM IUIaHA JCUCTBUA H
KOPPEKTUPOBATh €r0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN BKJIA]] B I€ATEIbHOCTh
TPYIIbI; BBICTpAaMBaTh KOMMYHUKATHBHOE  B3aMMOJICMCTBUE,  MPOSBIISIS
TOTOBHOCTB Pa3peliarb KOHPIUKTHI.

9 kace
[IpeameTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXarThb
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTCYéTa, MaTephalibHas TOYKa,
TPACKTOPHs,, OTHOCUTEIBHOCTb MEXaHMYECKOro JABIXKEHHUs, JedopManus
(ynpyrasi, [acTudeckas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh U TMEPErpy3Ku; LEHTP TSKECTH; aOCOIIOTHO TBEPAOE TENO, LIEHTP
TSDKECTU TBEPIOTO Tella, paBHOBECHE; MEXaHUYECKUE KOJIEOAHUs U BOJIHBI, 3BYK,
nH(ppazByK U yJIbTPa3BYK; AIIEKTPOMArHUTHBIE BOJIHBI, IKasa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAATbHO30PKOCTh, CHEKTPHI
UCIyCKaHUA M TOTJIOIIEeHUs; anbda-, 0eTa- U ramMMma-u3iy4yeHHs, H30TOIIbI,
sJlepHasi PHEPreTUKa,

pasznuyaTh sIBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE NMPSMOJIMHENHOE ABUKEHUE, CBOOOTHOE Ma/ieHHe
TEJ, PABHOMEPHOE ABUKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE
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IBWOKEHHME, KOJIeOaTeNIbHOE JBMKEHHE (3aTyXalollue M BbIHYKICHHbIE
Kos1e0aHus), pE30HAHC, BOJIHOBOE JBUKECHHE, OTPAXKECHHE 3BYKa, IPSIMOJIMHENHOE
pacnpoCTpaHEHUE, OTPaKCHHE M IPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)KCHHE CBETa, pA3IOKEHHE OEIoro cBeTa B CHEKTP U CIOXKEHHE
CHEKTpaJIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPaJAUOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEHYATOro CHEKTpa W3JIyYEHHs) 1O ONHCAHHIO UX
XapaKTEPHbIX CBOICTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOUIUX JIaHHOE
(uznyeckoe sSBICHUE;

pacmo3HaBaTb  MPOSIBIEHWE  U3YYEHHBIX  (U3MYECKUX  SIBICHHUU
B OKpYKarolieM Mupe (B TOM uucie Gpu3nueckue siBJICHUS B IPUPOJIE: TPUIIUBBI U
OTJIUBBI, IBMKEHUE TUIaHET COJIHEYHOW CHCTEMBI, PEAaKTUBHOE JIBM)KCHUE JKUBBIX
OpPraHMU3MOB, BOCHPUATHE 3BYKOB KMBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IyHaMH, 3X0, [IBETa TeJl, ONTHYECKUE SBJICHUS B IPUPOJIE, OMOIOrHUECKOe
NEUCTBUE BUIUMOTO, YIBTPAPHUOIETOBOTO M PEHTTEHOBCKOTO H3Iy4YEHUI;
€CTECTBEHHBI paJAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, pPaJHOaKTHBHOE
M3IIy4eHHE TPUPOJHBIX MUHEPANIOB; IECUCTBHE PATMOAKTUBHBIX W3IIyYEHHH Ha
OpraHu3M YEJIOBEKa), IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B YUYEOHYIO,
BBIJICJISITh CYLIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBIICHHIA;

OIKCHIBAaTh W3YUYEHHBIE CBOWCTBA TeNl M (DU3MYECKHUE SIBJICHUS, UCIOJIb3YS
(¢u3znyeckue BEIMYMHBI (CpedHssi W MIHOBEHHAas CKOPOCTh Tela MpHu
HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, NIEPEMEILIEHUE, Ty Th, YIJIOBAsk CKOPOCTb,
CUJIa TPEHUs, CrUja YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMUs,
BEC TeJla, UMITYJIbC Tejla, UMIIYJbC CHUJIbl, MEXaHWYeCKas paboTa MU MOIIHOCTb,
NOTEHUMAJIbHASL DHEPrusl TeNa, IOAHATOrO HaJX IOBEPXHOCTBIO  3€MIIH,
NOTEHUUAIbHASL JHEPIUsl CHKATOM NPYKUHBI, KHHETUYECKAs SHEPrusi, IOJHAs
MeXaHU4ecKasl SHEPTHs, IEPUO U 4acToTa KoJeOaHHi, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIIEHUS CpPElbl); NpU
ONMKMCAHUN TPABUIBHO TPAKTOBaTh (PM3MUECKHIA CMBICH MCHOJIb3YEMBIX BEITUYMH,
0003HaYeHHs] M €IWHULBI (U3NYECKUX BEJIWYUH, HAXOAUTHh (POPMYJIBL,
CBSI3bIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMHU BETUYMHAMU, CTPOUTH
rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys 3AKOH COXPAHEHUS YIHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, TPUHIUI
CYNEPIIO3ULIMHA CHJI, IPUHLMII OTHOCUTENBbHOCTH ['amunes, 3akoHbl HbroToOHa,
3aKOH COXPaHEHHUs UMITYJIbCA, 3AKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOr0 U MACCOBOI'O YHUCEIN IPH SAEPHBIX PEAKLMSIX; IPU 3TOM
JaBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alHUChIBATh €r0 MaTEeMaTHUECKOe
BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE TPOLIECCHl M CBOICTBA Tel, B TOM YHCJIE U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh
NPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX I11aroB
C onopoil Ha 2—3 U3y4YEeHHBIX CBOWCTBA (U3MUECKUX SIBICHUH, (PU3NUECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3agadyd  (OMMpAIOIIMEcss Ha CUCTEMY U3 2—
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3 ypaBHEHHUH), HCIOJB3YsSI 3aKOHBI W (OPMYJIbI, CBS3bIBarOlIe (HU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Jaud 3alHChIBATh KPaTKOE YCJIOBHUE,
BBISIBIIATh HEAOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M
dbopMyiIbl, HEOOXOAMUMBIC IS PEIICHUS, MPOBOIUTH PacYEThl W OICHUBATH
PEATUCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BEJTMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIU
¢u3nYeCKuX METOOB; HCHOJB3ysl ONHMCAHWE HCCICNOBAaHUS, BBIICTAThH
IpOBepsAEMOe MPEANOII0KEHNE, OIIEHUBATh MPABUIILHOCTh MOPSIKA MPOBEACHUS
UCCJIeIOBAHUS, JCJIaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3YJIbTAThI HAOIIOIEHUN U
OTBITOB;

OPOBOJUTH OMbBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBICHUN WU
¢u3nueckux CBOMCTB Tea (M3ydyeHHe BTOporo 3akoHa HbioTOHA, 3akoHa
COXpaHEHUs YHEPTUU; 3aBUCUMOCTD MEpHO/Ia KoJIeOaHUI MPYKUHHOTO MasiTHUKA
OT MacChl Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCHMOCTD OT aMIUTUTY/IbI MAJTBIX
KoJe0aHu; MPSMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, PA3JIOKEHHE OEIOro CBeTa
B CIIEKTpP; HW3Y4YEHUE CBOWCTB H300paK€HHsSI B IUIOCKOM 3€pKalle M CBOMCTB
n300paXkeHUsl TpeAMeTa B coOMparoliell JIuH3€; HAOIIOJICHUE CIUIOIIHBIX U
JMHEHYaThIX CIEKTPOB M3IYUYEHHS): CAaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY W3
M30BITOYHOTO Ha0Opa 000PYI0BAHUS;, OMIICHIBATH XOJI OMBITA M €T0 PE3YJIbTATHI,
bopMyJIMpPOBaTH BHIBOIHI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, Ompenensis
cpelHee 3HaUeHHE U3MepAEeMOil BelMUuHBI ((POKyCHOE pacCTOSTHUE COOMparoIei
JIUH3b1); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHMSI/U3MEPUTETHLHOTO IPUO0PA;

MPOBOJUTh  HCCIICIOBAHUE  3aBUCUMOCTEH  (PU3MUYECKHX  BEJIHYHH
C HCTIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHM (3aBUCUMOCTH IMyTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM JIBM)KCHUHM 0€3 HadaJlbHOW CKOPOCTH; Tepuoja KojieOaHui
MaTeMaTHYeCKOT0 MasTHHKA OT JJIMHBI HUTH; 3aBHCHUMOCTH yTJia OTPAKCHHS
CBETa OT yIJia MaJCHUs W yTia MpeJoMJICHUS OT yria MaJeHus): IaHUPOBATh
HCCIIeIOBAaHIE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEIIMYMH B BUJIE TAONIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOJUTHL KOCBEHHBIC HW3MEPCHHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE
CBOOOTHOTO MAJACHMUS, )KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUS CKOJIBKEHUS,
MeXaHW4YecKas paboTa ¥ MOIIHOCTh, YacToTa M TEepUoa  KoyieOaHit
MaTeMaTUYeCKOr0 M MPYKUHHOTO MAasSTHHKOB, ONTHYECKAas CHJIa COOMparomei
JUH3BI, PAJUOAKTUBHBIN  (OH): ITUTAHHPOBATH M3MEPEHHUs;, CcoOMpaTh
OKCIIEPUMEHTAILHYI0  YCTAHOBKY W BBINIOJHATH  M3MEPEHUs,  CIemys
MPEIIOKCHHOW MHCTPYKIIMH; BBIYUCIISITh 3HAUCHNUE BEJIMYUHBI U aHATU3UPOBATH
IIOJIYYEHHBIE PE3YIbTATHI C YYETOM 3aJaHHOM MTOTPEIIHOCTA U3MEPECHU;

COOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPU3HAKK M3YUYEHHBIX (DU3MUECKHX MOJENeH:
MaTtepualibHas TOYKa, aOCOJIFOTHO TBEPI0E TEJIO, TOUCUHBIH UICTOUHHUK CBETA, JIyY,
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TOHKAas JIMH34, IJIaHETapHAasi MOJENb ATOMA, HyKJIOHHAsI MOJEJb ATOMHOTO S111pa;

XapaKTEepU30BaTh  MPUHLMIBI  JEHUCTBHUS  HW3YYEHHBIX  NpUOOpPOB
Y TEXHUYECKUX YCTPOMCTB C ONOPOIl HA MX ONHUCAaHUs (B TOM YHUCIE: COUAOMETP,
JATUYUKY [TOJI0KEHUS, pACCTOSIHUS U YCKOPEHHUS, pPaKeTa, 3X0JI0T, OYKH, IEPUCKOII,
¢oroanmapaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa
BuiibcoHa), wucnosib3yst 3HaHHS O CBOMCTBaX (DU3MYECKUX SBICHUU U
He00X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBbI U CXEMATHYHbIC PUCYHKH MU3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IpPHU
pEIIEHNN Y4eOHO-IPAKTHUUECKUX 3ajay; ONTHUYECKHUE CXEMbI JJIsl MOCTPOCHUs
N300pakeHHU B IIJIOCKOM 3€pKajie U coOuparoiiei JuH3e;

IPUBOJUTH IPUMEPBI/HAXOAUTh HHPOPMALUIO O IPUMEpax NPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KU3HM ISl 0OeCTIeueHUs
0e3omacHOCTH IpH OOpanieHuu ¢ NpuOOpaMHu U TEXHUYECKUMH YCTPOICTBaMHU,
COXpaHEHUsl 3/I0pPOBbsl M COOJIOJEHUS HOPM 3KOJIOTMYECKOrO TIIOBEJICHUS B
OKPYXaroUIEn Cpee;

OCYUIECTBJIATh IMOUCK HHGpOpMaMU (PU3NUECKOTO COAEpKaHUA B CETU
WNHTepHeT, caMoCTOATENBHO (POPMYNIHPYST MOUCKOBBIN 3allpoc, HaXOIUTh MYTH
ONpeaeNeHHs JOCTOBEPHOCTH MOITYYEHHON HH(POPMALIMA Ha OCHOBE UMEIOILIUXCS
3HAHUU U TIONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIIOJIHEHUU YUEOHBIX 3aJJaHU HAYYHO-IOMYJISIPHYIO
IUTepaTypy (PU3HUECKOTO COAEpIKaHUs, CIIPABOUYHbBIE MAaTEPUAJIbl, PECYPCHI CETU
WuTepHer; BnaaeTh NpuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCbMEHHbBIE U YCTHbIE COOOLICHMSI Ha OCHOBE
uH(pOPMAITUU U3 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, TyOJIMIHO
MPEACTABIATh PE3YJbTaThl MPOCKTHOM WM HCCIIEIOBATENBCKON J1€ATEIbHOCTH;
IIPU  ITOM TPaMOTHO HCHOJIB30BATh HW3YyYECHHBIM IOHATUMHBIM anmapar
M3y4yaeMoro pasjeiia (U3UKA U CONPOBOXKIATh BBICTYIIEHUE Mpe3eHTauen
C Y4€TOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

CunenuajbHble YCJIOBHSA PeaTu3alluM U CHUILTHHbI

1. Heobxoaumo mnpemnycMOTpETh HaJU4HMe IMEPCOHAIBHBIX KOMIIbIOTEPOB,
TEXHUYECKUX MPUCIOCOOJIEHUI (crenuanbHas KiaBHaTypa, pPa3IMyHOTO BHJA
KOHTaKTOPBbI, 3aMEHSIOLIUE MbIIlIb, JUKOWUCTUKH, TPEKOOJIbI, CCHCOPHbIE MJIAHIIIETHI).

2. JIomKkHbI OBITh CO3AaHbl YCIOBHS Uil (PYHKIMOHUPOBAHUS COBPEMEHHON
nH(OPMAITMOHHO-00pa30BaTEeIbLHOM cpeIpbl 10 (PU3UKe, BKITIOYAIOIIEH dJICKTPOHHBIC
UHGOPMAIIMOHHBIE  PECYpPChl,  DJIEKTPOHHbIE  00pa3oBaTeNIbHbIE  PECYPCHI,
COBOKYITHOCTb ~ MH(OPMAIMOHHBIX  TEXHOJIOTUH,  TEJIEKOMMYHUKAIIMOHHBIX
TE€XHOJIOTHUIA, COOTBETCTBYIOIIMX TEXHUYECKUX CPEJICTB U TEXHOJIOTHI (B TOM YHUCIIE
¢braem-tpeHaxepoB, nHcTpyMeHTOB Wiki, nudpoBbIX BUAEO MaTrepuanoB U Ap.),
o0ecrneunBaOIINX JTOCTHXKEHUE KaxapiM oOydaromumcs ¢ HOJIA makcumaibHO
BO3MOYKHBIX ISl HETO pe3yJIbTaTOB 00yUYEeHHUSI.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. ®usuka u e€ posib B NO3HAHUHM OKPY KAIOLIEro MUpa
bubnuoreka [{OK
11 o - 2
FISHia T Hayla o HpHpoae https://m eds00.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHICCICHE BETIHHIHET https://m eds00.ru/7f416194
bu6mmoteka IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnea 2. [IeppoHavyanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bubmmoteka IIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JBr>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 9 1 but6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnmnorexa LIOK
2.3 A 2
FPETATHHIE COCTORHIA BetmecTRa https://m.eds00.ru/7f416194
Uroro mo pazneny 5
Pa3nen 3. /IBu:xeHue 1 B3auMojielicTBUeE TeJl
but6mmoreka [IOK
3.1 M 3
CXAITICCKOT ABICHHE https://m.eds00.ru/7f416194
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bu6nunorexa LIOK

32 HHepLus, Macca, IwoTHOCT 4 1 https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cuma. Bugst cut 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, JXUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe fasaerie 0 https://m.eds00.ru/7f416194
44 JlelicTBuE KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 1 3 bubmuorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pasnea 5. PaGora m MOIIHOCTB. JHEprus
bubmmoteka IIOK
>1 Pabora i MomEoCTS 3 1 https://m.edso00.ru/7f416194
but6mmorexa [IOK
5.2 IT 5 1
POCTHIE MEXATHIMEL https://m.edsoo.ru/7f416194
bubnunorexa LIOK
5.3 M 4 1 1
CRAMIHCCkaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pazgen 1. TermioBblie iBJICHUSA
. bubnuorexa [IOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tela 7 1 bubmuoreka [IOK
' U UX B3aUMOJeNCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHA https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
24 4
UICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHCCKHC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbI€ ABJIEHUSA
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Tepeimkua .M., UBanoB A.W. ®usuka. 7-i kimacc: 6a30BbIi ypoBeHb: yueOHUK. MockBa: AO
«M3narenscTBO «lIpocBemenuey, 2023

[Tepeimkun .M., UBanoB A.M. ®usuka. 8-it kimacc: 6a30BbIi ypoBeHb: yueOHUK. MockBa: AO
«M3narenscTBO «lIpocBemenney, 2023

[Teppimkua .M., I'yrauk E.M., BanoB A.U., IlerpoBa M. A. ®usmka. 9-ii knacc: 6a30BbId
ypoBeHb: yueOHuk. MockBa: AO «M3natensctBo «IIpocsemienuey, 2023

METOANUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1.A.B. Ilepbimkun ®usnka, 8 knacc. M3narensbcrBo «Ok3amen» Mocksa 2020
2.A.B. Ilepbimkun ®usuka, 9 knacc. U3narenscrBo «Ok3amen» Mocksa 2020

3. JLM. Momnacteipckuii, I'.C. besyrmnosa, NU.W. [Ixyxyk ®usuka OI'9-2024. Temarudeckuit
TPEHUHT, yuyeOHO-MeToanYecKoe nocodue, Jlernon «Poctos-Ha-J{oHy».

4.A.A. JlykpsiHoB DkcniepuMeHTasibHas ¢pusnka, Mocksa MOTU 2023
5.HJL. Ilenareituenko, 7 knacc, TexHomornueckue kapThl ypokoB 1o yueOHuky A.B. [lepblikuna

Bonrorpan, 2021

6.H.JI. Ilenareituenko, 8 knacc, TexHomornyeckue kapThl ypokoB 1o yueouuky A.B. [lepbimkuna
Bonrorpan, 2021

7. N.A. IlonoBa, Harnsaguelii cipaBodyHuK i noarotoBku k OI'D u EI'D. ®dusuka. Mocksa.
«IkcMom, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Komnexnus LTOP http://school-collection.edu.ru

2. Konneknust «EcTecTBeHHOHAYYHBIE SKCIIEpUMEHTB: (u3uKa hitp://experiment.edu.ru —

3.Mup dusuku: Gpusudeckuit sxkcrepuMenT http://demo.home.nov.ru

4 .®usuka B anumManuax. hitp://physics.nad.ru

5.WurepHer ypoku. hitp://www.interneturok.ru/distancionno

6.I'azera «®um3uka» M3narensckoro noma «IlepBoe centsops» http://fiz.1september.ru

7. Komnekuus «EcrecTBeHHO-Hay4YHBIE SKCIEPUMEHTHD»: (pusuka http://experiment.edu.ru

8. dustexpernonam dusrex perronam (Mipt.ru)

9. 3amaun o ¢usuke ¢ pemenusmu http://fizzzika.narod.ru




10. 3aanmaTtenpHas GU3HMKa B BOIIPOCAX M OTBETAX: CAWUT 3aciykeHHOTo yuutens PO B. Enpkuna
http://elkin52.narod.ru

11. Knaccuas ¢usuka: caitt yunrens ¢usuku E. A. Bangunoii http://class-fizika.narod.ru

12. Kpatkwuii cipaBounuk 1o ¢usuke http:// www. physics.vir.ru

13. Mup ¢usuku: ¢pusndeckuii sxcnepument http://demo.home.nov.ru

14. O6yyaromue TpEXypoBHEBbIE TeCThI 10 pusuke: caidT B. . Perensmana http://www.
physicsregelman.com

15. ®usukomn: B oMol HaunHarImeMy ¢u3uky http://physicomp.lipetsk.ru

16. TepmoauHamMuKa: IEKTPOHHBINA yueOHHK 1O (u3uKe 11 7-ro U 8-To KiaccoB http://
fn.bmstu.ru/phys/bib/I-NET/

17. ®usuka B anmmanmsx http://physics.nad.ru

18. ®usuka Bokpyr Hac http://physics03.narod.ru

19. ®uzuka ms Beex | +7 (495) 180-47-66 (xn--80aeffgfbgl5dyaw0k.xn--plai)
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