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1. IHosicHUTEJIHLHAA 3aIMUCKA
PabGouast mporpamma mo ydeOHOMYy mnpenmery «®Dusmka» yriayO0IeHHOTO

ypoBusi ['AOY CO «Jluneit-untrepnar 64» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSIMU:

denepanibHOrO 3aKkoHa OT 29 nekabpst 2012 roma Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparum» (B pea. 29 urons 2017 rona);
npukaza MunnpocBenienus ot 22.03.2021 Nell5 «O6 yTBepxaeHUu
[Topsinka opraHu3ani U OCYUIECTBJICHHUS 00pa30BaTEIbHON JAESITEIbHOCTH
0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MpPOTpaMMaM — 00pa30BaTEIbHbIM
nporpaMMaM HadajbHOTO OOILEro, OCHOBHOTO OOIIEro W CPEeIHEro oOIIero
o0pazoBaHUs»;

npuka3za Munnpocsenienust Poccun ot 16.11.2022 Ne 993 «OG6 yTBepkaeHUH
dbenepasibHON  00pa30BaTENBHOM  TPOTPAMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHUY;

[Ipukaza Muno6paayku Poccun ot 17.12.2010 Nel897 «O06 ytBepxaeHUU
benepalibHOrO TOCYAapCTBEHHOIO0 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
ob11ero oopa3oBaHuUs;

«Crparerus pa3Butus Bocniutanus B Poccuiickoit @enepanu Ha nepuo/ 10
2025 roma», yrBepxkaeHHas Pacniopsbkenuem IlpaButenbctBa Poccuiickoit
®epneparuu oT 29 mas 2015 roga Ne 996-p;

CanurtapHbie npaBuia CanlluH 2.4.3648-20 "CaHuTapHo-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusiM BOCHUTAHUS U
0o0y4eHHs, OTIbIXa U O3JOPOBJICHUS JETe U MOJOJAEKHU'", YTBEPKICHHbBIN
MOCTaHOBJICHUEM [JITaBHOTO TOCYJapCTBEHHOIO CAHUTAapHOIO  Bpaua
Poccuiickoii ®enepanun ot 28 ceHTs10ps 2020 roga Ne 28;

Canutapusie npaBuna U HopMbl CaunlluH 1.2.3685-21"T'urnennyeckue
HOpPMATHBBI W TpeboBaHMs K oOecrmeueHnto O0e30MacHOCTH U (WIIn)
Oe3BpeHOCTH ISl YeioBeKa (haKTOpPOB Cpelbl 0OMTaHUs", YTBEPKICHHbBIE
MOCTAHOBJICHHEM [ J1aBHOrO TOCYJIapCTBEHHOTO CAHUTApHOIO  Bpaua
Poccuiickoit ®enepaunu ot 28 stuBapsa 2021 roga Ne 2;

OcHOBHOI  00111€00pa30BaTENbHON  MPOTrpaMMOl  OCHOBHOTO  OOIIETO
obpazoBanus 'TAOY CO «Jluneit-uatepHat 64»;

Pa6oueit mporpammel Boctiutanusi TAOY CO «Jluneit-uarepHat 64»;
Konnenmuu npenogaBanusi yueoHoro npeamera « Pu3ukay;

denepanbHBIA  MEpeUEHb AJICKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB,
JOMYIIEHHBIX K  HUCIOJB30BAaHUIO  MPU  peaIU3alud  HUMEIOIIUX
rOCYJapCTBEHHYIO aKKPEIUTAIIUIO 00Pa30BaTEIbHBIX MTPOTrPaMM HAYaIBHOTO
o01Iero, OCHOBHOrO  O0miero, cpeaHero oOmero  oOpa3oBaHUS,
yTBEPKJI€HHbIN npukazoM Munnpocsemenus Poccun ot 02.08.2022 Ne 653

denepanbHblii  MepeyeHb ~ yYEOHMKOB,  YTBEP)KACHHBIM  IPHUKAa30M
Munnpocsenienus ot 21.09.2022 Ne 858



e yuyeOHblE MOCOOHMSA, KOTOpBIE BBINYCKAIOT OpraHU3alUU U3 TIEPEyHs,
YTBEPKJIEHHOTO MpukazoM Munoopraayku ot 09.06.2016 Ne 699
1.1. O0mas xapakrepucTuka y4eOHOro mpeamera «®@uszuka. YriayOJeHHbIH
YPOBEHb»
CopepxaHue mnporpaMMmbl MO (PU3KMKE HAMpPaBiICHO Ha YIOBIETBOPEHHE

MOBBIIMICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXCS K Oojiee TIIyOOKOMY
OCBOCHHIO (DM3MUECKUX 3HAHUN, MU Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydawmuxcia. B mnporpamme no (u3uke y4uTHIBAIOTCA
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzauuu TpedboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs, a TAKKe
MEXKIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[Iporpamma no u3uke ycTraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 KjaccaMm), mpejjaraet NpuMepHyr0 MOCIe0BaTENbHOCTD
U3y4YEeHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo Qusuke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO y4EOHOMY IIPEIMETY .

®duszurka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHIH,
U3y4aeMbIX XUMHUEH, OMO0JIOTHEH, acTpOHOMHUEH U (pU3nuecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, NpeloCTaBiseT Hauboliee sICHbIC
0o0pa3iibl MPUMEHEHHs] HAy4YHOI'O0 METOJla MMO3HAHMS, TO €CTh CIoco0a MOJy4YeHus
JIOCTOBEPHBIX 3HAaHUI O MHUPE.

1.2. Heaun u 3aga4u y4eOHOro npeaMmera « ®uszuka. YriayojJeHHbId YPOBEHb»
OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO

o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenune ¢uszuku Ha yriayOJaE€HHOM YpOBHE NpeNrnoiaraeT yBEpEHHOE
BJIQJICHHE CHEAYOUUMHU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMU
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

MHTEPIIPETUPOBATh JAHHBIE U HKCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IJIS
MOJTYY€HHUSI BEIBOJOB.

[lern wsyueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeneneHsl B Konnenmuu mnpenofaBaHus ydeOHOTO mnpeamera «®Dusmka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM
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Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekadps 2019 r. Ne [1K-4BH).

[enu nzydenust u3uKu Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTpeMJICHUsI OOyYarouIMxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHUs U (popMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3yueHUs] OCHOB
CTPOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHHEe YMEHUW NPUMEHATh (U3NYECKUE 3HAHUS UM Hay4yHbIE
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SIBICHUI;

dbopMupOBaHHE NPEACTABICHUA O POJIM (PU3UKK A1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MpPEACTABICHUN O BO3MOXKHBIX  cepax  Oyayuiei
npoeCCHOHATLHON  JEATETLHOCTH, CBS3aHHOWM C (DU3WUKOW, TMOATOTOBKA K
nanpHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU;

¢bopMUpOBaHHE TOTOBHOCTHM K JalbHEUIIEMY U3Y4YCHHUIO (U3HKU Ha
yIiyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiielt 00yueHus Ha ypOBHE
cpeaHero o0Iero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iesield MmporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
obmero 06pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHUM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNE YMEHUM aHATM3UPOBATh U OOBSICHATH (U3HUECKHUE SIBJICHUS HA
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHUSI pAaCUETHBIX U KaYECTBEHHBIX 33/1a4, TPEOYIOIINX
CO3J]aHUsl U HCIOJIb30BaHUS (U3MUECKUX MOJENel, BKIO4Yas TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 33/a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJICHUS U H3MEPSThH
¢usznyecKkrue BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpEAarath 3KCIEepPUMEHTaIbHbIC
CrocoObl WX MPOBEPKH, MJIAHUPOBATH U MPOBOJIUTH OIBITHI, SKCIIEPUMEHTAIBHBIC
UCCJIeI0BAHMSI, AHAJIM3UPOBATD MOTYUYEHHBIE IaHHBIE U JI€7IaTh BHIBOJbL;

OCBOEHHME NPUEMOB paboThl ¢ HHMOpMaluend (HU3NYECKOTO ColepKaHus,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, UHTEPIpPETAIUs U
KPUTHYECKOE OlIeHWBaHKE WH(OpMaIUY;

3HAKOMCTBO CO cdepamu MpodeCcCHOHANTBHONW ESITEIIBHOCTH, CBSI3aHHBIMU C
(¢u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
(bu3nYeCKON HAyKH.



1.3. MecTo yuyeOHoOro npeamera «®@u3nka. Yriy0JeHHbIA YPOBEHb» B y4eOHOM

IJIaHe
Ha uzyuenue ¢pusuku (yriyOonEHHbIN YPOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

obpazoBanms otBoautTcs 238 gacos: B 8 kiacce — 102 ygaca (3 yaca B Henenio), B 9
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



2. Conep:xxanmne yueOHOro npeamera «®usnka. YriayoJaeHHbId YPOBEHbY»
8 KIIACC

Pa3nea 1. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopnenn TBEPAOro, MXUAKOTO U Tra3000pa3HOrO0 COCTOSHMI BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JJIsi HOBBIX
TEXHOJOTHM. TEeXHOIOrMH TOJyuyeHUsT HCKYCCTBEHHBIX anma3oB. OObsiCHEHHE
CBOWCTB T'a30B, KUJIKOCTEU U TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATS)KEHHE, CMAayMBaHUE, KANWJLISIPHBIC
ABJICHHs. TeIIoBOE€ pacHIMpEHHE M C)KaThe. 3aBUCUMOCTh JABJIICHMUS Ta3a OT
o0BbEMa, TeMIiepaTyphbl.

Temneparypa. CBsi3zb TeMmepaTypbl CO CpeAHEH KHUHETHYECKOW HHEprueit
TEIJIOBOTO JIBM)KEHMSI 4acTuLl. TemneparypHble IIKAJIbI.

BuyTtpennsass osHeprus. CrnocoObl HM3MEHEHMs] BHYTPEHHEW DHEPIUM:
TeIuIonepeaya u CopepuieHre padoThl. Busl Temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIMA, M3JydeHue. Buapl Ttemmonepenayn B NPUPOAE M TEXHHKE.
HeoOpaTumocTh TEMIOBBIX MPOIIECCOB.

KonnuecTBo TennoTel. YenbHas TEMIOEMKOCTh BeLIECTBA. TeNI000MeH U
TEIUI0BOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHUe TEMI0OBOro OanaHca.

[InaBiieHre ¥ OTBEPAECBAHUE KPUCTAJUIMYECKUX BEILECTB. Y ACNbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenune. Kunenue. Y aenpHas
TEIUI0Ta NapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT aTMOC(HEpPHOTO
naBJjeHUsA. HachlleHHBIN M HEHACBIIIEHHBIN T1ap. BiIaxXHOCTH BO3yXa.

OHeprus TOILIMBA. Y eNbHAs TEIUIOTa CTOPAHUS.

[Mpunuumner paboter TemnoBbix aurareneil. KIIJ[ TemmoBoro asuraresns.
TennoBble nABUraTeNM M 3aliUTa OKPY)KAIOLIEHM cpeabl. TensoBele MOTEpU B
TEIJIOCETSIX.

3aKOH COXPAHEHMS M IIPEBPAILCHMS DHEPIMM B MEXAHUYECKHUX M TEIJIOBBIX
IIpoLeccax.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO ABUKECHUSI.

Ha6monenune nuddysun.

HaOmroieHue  sIBIEHMH TOBEPXHOCTHOIO HATSKEHMs, CMAdyuBaHUs U
KaWUISIPHBIX SIBJICHUM.

Habmronenune TenioBoro pacimpeHust Tell.



W3meHeHne paBiieHUs ra3a MpU HM3MEHEHHMM O0BbEMa M HarpeBaHUU WM
OXJIQXKICHHH.

[IpaBuna n3aMepeHus: TeMIiepaTyphl.

Bupns! Teruonepenayn.

OxJax1IeHue TpU COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEUTHUMH CUIIAMHU.

CpaBHEHHE TEITIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Habmronenue xuneuus.

Habiro1eHue nocTosiHCTBAa TEMIIEPATYPBI IIPU TUIABJICHUH.

Mopenu Teru1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUSL.

OneITHI 10 BBIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIA MUJIU caxapa.

M3mepenne TeMiiepaTyphbl IIPY OMOIIH KUJIKOCTHOTO TEPMOMETpPA U JaTYMKa
TEMIIEpaTyphI.

OnbiTel IO HAOJMIOACHHUIO TEIUIOBOTO pPACIIUPEHHsS] Ta30B, JKHIKOCTEH U
TBEPABIX TEIL

Omnpenenenre AaBjIeHUs BO3yXa B OaJUIOHE IIIIPULIA.

HccnenoBaHne 3aBUCUMOCTH JaBJIEHUs BO3QyXa OT e€ro oObéma u
TEMIIEpaTyphl.

[IpoBepka rUMOTE3bI JIUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTypsbl.

HaOmroieHue uW3MEHEHHMs BHYTPEHHEH »JHEpruu Tejaa B pe3yjbTare
TEIUIoNepeauy U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIUI0O0OOMEHA MPU CMEUITUBAHUH XOJIOTHOM U ropsyeit
BOJBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH MPHU TEINIOOOMEHE €
HarpeTbIM METAJUINYECKUM LIMJIMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX NOTEPS (3akoH HproTOHa-PrxMaHa).

Onpenenenue yIeapHON TEIUIOEMKOCTH BEILECTBA.

HccenenoBanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOMN BIAKHOCTH BO3yXa.

Omnpenenenue yIeapHON TEIUIOTHI IUIABICHUS JIbJA.

Pasznen 2. DiekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsKeHHBIX Tel. 3akoH Kynona.

Onexrpuyeckoe none. Hanpspk€HHOCTh dnexrtpuyeckoro mons. ITpuHnun
CYNEPHO3ULNH IEKTPUUECKUX T0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JICKTPUUYECKHUM 3apsl.
Crpoenue artoma. IIpoBOAHMKM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHMUS IEKTPUUYECKOTO 3apsaaa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas 1enb. Cuia Toka. DIEKTPUYECKOE HaIpsKeHHE. AMIEPMETP
Y BOJIbTMETP B LM MOCTOSSHHOTO TOKa. CONMPOTUBIICHUE MTPOBOJHUKA. Y IEJIBHOE
COIPOTHBJIEHKE BemiecTBa. 3akoH Oma mia yyactka uenu. I[locinenoBarenbHoe U
napajyieIbHOE COeIMHEHUE NMPOBOAHUKOB. DJIC B 1IenmM MOCTOSHHOTO TOKA. 3aKOH
Oma s monnoit uenu. IIpaBuna Kupxroda. Pacu€r mpocThIX 37eKTpUYECcKHX
ueneii. HenmHelHbIe 3J1€MEHTHI.

Pabora u MOIIHOCTH JJIEKTpUYECKOro ToKa. 3akoH Jhxoymsa-Jlenna.
DJIEKTPUYECKUE LIETH U MTOTPEOUTENHN IICKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTossHHBIE MAarHUThLI. B3anMogecTBIE MOCTOSHHBIX MATHUTOB. MarHuTHoe
rmojie. MarautHoe 1ojie 3eMJIM M €ro 3HaueHHWe A KW3HM Ha 3emuie. OneIT
Opcrena. MaruuTHoe moJie 3JeKTpuueckoro Toka. OnbiT Amnepa. [IpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
Cuiia Amniepa u onpezeieHue €€ HanpaBJiIeHUs. DIIEKTPOABUTATENb TOCTOSIHHOTO
TOKa. Mcnosb30BaHWE 3JIEKTPOABUIATENEM B TEXHUYECKUX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DJIEKTPOreHepaTop. Crioco0sbI MOJTy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMM HAa BO300OHOBIISIEMBIX HMCTOYHUKAX DHEPTHUH. DKOJIOTHYCCKUE
POOIEMBI SHEPTETUKHU. TOIIIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOUITH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.

JIBa poz1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3APSIKEHHBIX TEJL.

Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.

DNeKTpoCcTaTUIeCKast HHAYKIHUS.

3aKOH COXpPAHEHHUS ICKTPUUECKUX 3aPsJI0B.

MojenupoBaHUE€ CWIOBBIX JIMHUM AJIEKTPUYECKOTO TOJNS C MOMOUIBIO
OyMaXKHBIX CYJITAaHOB.

[IpOBOTHUKY U JUBJIEKTPUKH.

M cTOYHHKH TTIOCTOSIHHOTO TOKA.

JlencTBUS ANEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJIKOCTH.

["a30BbI1 pa3psia.



N3mepenne Cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTPUYECKOr0 HapsHKEHUS BOJIBTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

B3aumoieficTBuE NOCTOSIHHBIX MarHUTOB.

MoienpoBaHuE HEBO3MOXKHOCTHU Pa3/eiICHUs OJIOCOB MarHuTa.

MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTtHoe 1oje ToKa. JJIEeKTPOMarHur.

JleiicTBrE MarHUTHOIO MOJISL HA IIPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOIO TOKA.

OmneiTel @apases.

DNEeKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOAEHUIO JJIEKTPU3ALMU TeJl IPU CONPUKOCHOBEHUM W
WHIYKIHUEN.

HccnenoBanve JEHCTBHUSL  BJEKTPUYECKOTO TMOJS HA MPOBOAHUKUA U
JUDJIEKTPUKHU.

COopKa 1 UCHIBITAHUE IEKTPUUECKOH LIENH TOCTOSHHOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Yepe3 pe3UCTop, OT
HaIPSHDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JEKTPUUYECKOTO COIMPOTUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAN TONIEPEUYHOr0 CEYEHHS U MaTepHaa.

Omnpenenenre y1eabHOro CONPOTUBIIEHUS IPOBOIHUKA.

ITpoBepka TmpaBuiIa CIOKEHUS HANPSDKEHUM TpU  [OCJIEAOBATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIbl TOKA NPH NapAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne 3/1C u BHyTPEHHETO COIIPOTUBIIEHHSI HCTOUYHUKA TOKA.

[Tposepka mpasui Kupxroda.

[TpoBepka BeInoJgHEHUs 3aKkoHa OMa /1T TOJIHOM LENH.

M3yyeHue BOJIBTAMIEPHBIX XapaKTEPUCTUK HEIUHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJMBaHUS WX IOJYNPOBOJHUKOBOTO IM0/1A).

Omnpenenenne paboThI JIEKTPUUECKOI0 TOKA, UIYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTY AIEKTPHUUECKOTO TOKA, BBIAEISIEMOM HA PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBaHre MAarHUTHOIO B3aMMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO MOJISl TIOCTOSSHHBIX MarHUTOB IIPU UX OOBENUHEHUU U
pa3JeNeHnH.

HccnenoBanue NEWCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CWJIbl M HallpaBJ€HUS TOKAa B KAaTyWIKe U OT HaJIW4Us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

W3yuyenue neicTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

KoHncTpynpoBanue u n3yueHue padoThl AJIEKTPOIBUTATENS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OneITBl O HMCCIEAOBAHMIO SIBJICHHUSI DJIEKTPOMAarHUTHOW  WHAYKIUH:
VCCJIEIOBAHNE U3MEHEHNI 3HAYCHHUS U HAIIPABJICHUSI MHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 3. Mexannueckue siBJCHHUS.

Mexannueckoe aABmwkeHue. MarepuanbHas Touka. CHocoObl ONMMCAHHS
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIN, rpaduueckuil, aHamuTHaeckuii. Cucrema
orcué€ra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BekTopHbIe BeJIMUMHBI, ONIEpAallMK C BEKTOpaMH, NPOEKIUN BeKTOpa. Paguyc-
BEKTOpP MAaTEpUAJIbHOM TOYKHM, IIEpEMELICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IpsIMOJIMHEWHOE JIBKeHHE. HepaBHOMepHOE psMoNIMHEHOe 1BMkeHue. CpeaHsis
Y MTHOBEHHAasi CKOPOCTbB Teja IIPU HEPAaBHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOYCKOPEHHOE MNPSMOJIMHEMHOE JBUKEHHUE. Y CKOPEHUE
cBoOoaHoro naaeHus. Oneltel [anumes.

I'padmueckass uHTEpHpETALUsl YCKOPEHUS, CKOPOCTH, MPONUJEHHOIO MyTH U
IIEPEMEILECHHS IS IPSIMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrKEHUE 10 OKpPY>KHOCTHU. JIMHEeNHHas CKOpOCTh, yIII0Basi CKOPOCTh, IEPUOJT
¥ yacToTa oOpalleHusl Ip1 paBHOMEPHOM JABUKEHHUHU 110 OKpYx)HOCTU. CKOpPOCTh U
YCKOPEHHE NPU IBUKEHUU 10 OKPYKHOCTH.

Bexrop cunel. PaBHOAEHCTBYIOIIAS CHJIA.

[IepBoiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[TpyuHIMI CYyNIEpIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuma TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHJIa
TPEeHHUs [TOKOsI, ipyrue Buabl TpeHusi. Koadduurent tpenus.

JIBM>KEeHME TEN MO OKPYKHOCTH IIOJ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHyinmm u noxbéMHas cuia Kpbula. COBpPEMEHHBIE JIETATEIIBHBIC
anmaparsl, CyJa Ha IOJBOJHBIX KpBUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [IBrKEHME 1T0€3/1a HA MAarHUTHOM MOJYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BH)KEHHE Tel BOKPYT
rPaBUTAIIMOHHOTO IIeHTpa (B ToM uucie 1naHer Bokpyr Comuima). IlepBas
KOCMHYECKasi CKOPOCTb. HeBeCOMOCTh U meperpysKu.
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PaBHoBecue matepuanbHON TOukU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHuss. MOMEHT ciibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenune ummyibca. IMITyibCc CWIIBL. YTIPYTO€ U HEYIIPYTO€
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHHUsI HMITyJbca. PeakTUBHOE
JBH>KCHUE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Teja, NOJHATOTrO Hal
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHMS U COXPAHEHUS
MEXaHUYECKOMN YHEPTUH.

Jemoncmpayuu.

Habmronenne MexaHMYeCKOTO ABM)KEHHS Telda OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHEeHUE MyTeW M TPAEKTOPUW JBWKEHHS OJHOrO M TOTO JKE€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBM>KeHUS Tella 10 OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SIBJIICHUM, MPOUCXOAIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHWHU OTHOCHTEIIBHO
KabuHeTa PU3nKy.

HabGnronenue paBHOBecus Tell, CBOOOIHOIO MaJIeHUs, KoJieOaHusl MasiTHUKA B
WHEPLUHAIBHBIX CUCTEMAX KaK IMOJITBEPKICHUE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MACCHI U IEUCTBYIOLIEH HA HETO CUJIBL.

Habmonenne paBeHCcTBa CUJI IPU B3aUMOICHCTBUHU TEJI.

N3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca py B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITYJIbCa TPHU a0COTIOTHO HEYNPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPHU YIPYTOM B3aUMOJEHCTBUU.

Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue dHEpPTUU NPy CBOOOIHOM MaJCHUH.

CoxpaHeHure dHEpruu Ipyu ABMKEHHUH TEJIA O] AEMCTBUEM IIPYKHUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpynpoBanue Tpakra JUisi pa3roHa W JalbHEHMIIEro paBHOMEPHOTO
JBHM>KCHUS IIAPUKA WA TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WU IBUKEHUSI IIIapUKa
10 HAKJIOHHOM TIJIOCKOCTH.
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OnpeneneHue YCKOpPEHUs Tejda MpPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka runoTessl: €cliv P PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTH IyTU OTHOCSITCS KaK PsAJl HEUYETHBIX YHCEJ, TO BpPEMEHA OJIMHAKOBHI.

HccnenoBanne NBMKEHHMS Tela, OPOIIIEHHOTO O] YTJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH  CHJIbI  TPEHHMS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Omnpenenenue ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

OrnpeneneHue KECTKOCTH MPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT
cTeneHu AedopMalvu Mpy>KUHBI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBIKEHHMH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl CHUJIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO M TTOJBUKHOTO OJIOKOB.

Pa3nen 4. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIuiuTyna. [apMoHWYeckue KoJjiebaHus. 3aryxaroniue KojaeOaHwusl.
Brinyxnennsie konebanus. Pezonanc.

Marematnyeckuii M NPYXKUHHbIA MasATHUKU. [IpeBpamienue sHeprum mnpu
K0JIe0aTeIbHOM JABUKECHUU.

Mexannueckue BoJIHBL. [IpomosibHble M TonepeuHble BoJHBL. (CBOKCTBA
MEXaHUYECKUX BOJH: nHTepdhepeHius u nudpaxius. [[imHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJIHbBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJHBI.

3Byk. PacnpoctpaHeHne m oTpakeHHe 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WHppa3Byk u yabTpa3Byk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSX.

Jlemoncmpayuu.

HaGmonenue konebaHwii Tenm mMoJ JCHCTBUEM CHIIBI TSOKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habmronenne BeIHYK/I€HHBIX KOJI€OaHUI U pEe30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).

Hab6mronenue nntepdepenunu u qudpakiini BOJH Ha TOBEPXHOCTH BOIbI.

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.
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Omnpenenenre 4acToThl U Mepro/ia KouiedaH!i MaTeMaTHYeCKOro MassTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoieOaHuil MPYKUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCMMOCTH Mepuojia KoJeOaHui rpy3a Ha HUTU OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOJIeOAaHUN MPYKUHHOTO MAasgTHUKA OT
Macchl rpysa.

[TpoBepka HE3aBHCUMOCTH Mepuoja KojeOaHuil Tpys3a, MOABEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH MEPHOJIa KOJIeOaHUN NPy KUHHOTO
MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Pa3pnen 5. DiekTpoMarHuTHoOE 1MoJie M 3JIeKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3u. Pagnonokamusa. KocMuueckast CBs3b.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTepepeHIns U AUPPAKIIHSL.

Hemoncmpauyuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

WnuTepdepentus u qudpaxius cBeTa.

Jlabopamopnsie padomul u onsimel.

N3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.

[IpoBeeHMEe ONBITOB 1O HAOIIOACHUIO HHTEPPEPEHITNH U TU(PPaKIIIU CBETA.

Pasznen 6. CBeToBbIe siBJICHMS.

JlyueBast Mojzenb cBeTa M TE€OMETpUYEcKas oONTUKa. VICTOUHHMKHM CBeTa.
[IpssmonuHeliHOe pacnipocTpaHeHue cBeta. 3atmenusa ConHna u JIynsl. OtpaxeHue
ceera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. [locTpoeHne U300pakeHUi,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus ceeta. [loaHoe oTpakeHHne CBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300paxkeHuit, CcOOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHCTeMa
doroanmnapara, MUKpPOCKONAa M Tejeckoma. [Ja3, Kak ONTHYECKas CHCTEeMA.
biM30pyKOCTh U AaIBHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Jlemoncmpayuu.
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[IpssMOnMHEHOE pacIpOCTPAHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonryuenune n300pakeHU B IIIOCKOM 3€pKaJie.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/,.

Xon myueil B cobuparoiiei JInH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[TosrydyeHne n300paxeHU ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mopens rinasa.

Pa3noxxenue 6eoro cBeTa B CIIEKTP.

[Tomrydenune 6emoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanue 3aBUCUMOCTH yTila OTPaKEHMsI CBETOBOIO Jiyda OT yria
naJeHUsI.

N3ydenne cBOMCTB M300pakeHUs B IUIOCKOM 3€pKaie.

HccnenoBanre 3aBUCMMOCTH yIila MPEJIOMIIEHUS OT yIJia MMaJIeHUsI CBETOBOTO
Jy4a Ha TPAHULE «BO3LyX—CTEKIION.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenvue (POKyCHOrO0 pacCTOSIHUSI M ONTUYECKOM CHIIBI coOuparoen
JIMH3BI.

OmnBITHI 10 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO LIBETA IMPEAMETOB IPU HMX HAOJIOJECHUU dYepes
L[BETOBBIE (PUIIBTPBHI.

Pasznen 7. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u norioeHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIIEKTPBHI.

PagnoaktuBHOCTE. Anbda-, 6eTa- u ramMma-uznydeHus. CTpoeHue aTOMHOTrO
anpa. Hyknonnas wMogens aromHoro sapa. HWs3oronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuon nmomypacnaga aroMHbIX saep. [edicTBre paarMoaKTHBHBIX
U3JTy4YEHHUI HA )KUBBIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHMs 3apsOBOIO U MAacCOBOT'O YHUCEIN.
OHeprust CBA3M aTOMHBIX snaep. CBs3p Macchl M dHepruum. Peakuum cuHTe3a u
nenenust snaep. Mcrounuku sHeprum CosHua M 3BE3A. SnepHas sHEpreTuka.
DKOJ0ru4ecKue MpooIeMbl SIIEPHOM SHEPTETHKH.

Hemoncmpauyuu.

CrieKTpbl U3IIy4EHHUsI U ITOTJIOLICHUS.

CrieKTpbl pa3nuyYHbIX ra3oB.

CnexTtp Bogopoaa.
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Habmonenue tpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOUINX U3TyUEHHI.

Peructparnus uzimydeHus: pupOIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Habiro1eHue CIUIOMIHBIX U JINHEHYAThIX CIEKTPOB U3JIy4EHUS.

HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTHH YaCTHUIBI 10 TOPMO3ZHOMY ITyTH
(o dhoTtorpadusm).

W3mepenne paaioakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOIYJIb.

[ToBTOpUTENBEHO-00001AIOIIMI MOJTYJIb IIPEIHA3HAYEH JISl CUCTEMATHU3ALUU
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUSI U OTIbITA eI TEIbHOCTH, IPUOOPETEHHOTO
Opu HM3yYEHUU BCEro Kypca (U3MKH YIIyOJIEHHOTO YpOBHS, a TaKxke s
HOJIFOTOBKHA K OCHOBHOMY IOCYAapCTBEHHOMY DK3aMEHY 110 (PU3HKE.

B nmpouecce wu3ydueHHMs JAHHOTO MOAYJS PpEaIU3yIOTCS M IOIy4aroT
JanbHeWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKECHHE
OpPEIMETHBIX M METaNpeAMETHBIX pe3yJNbTaToB oOydeHus, (HOpMHUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONHCAHUE SBJICHUI HA OCHOBE
IPUMEHEHUs (U3NYECKUX 3HAHWM, MCCIEAOBATEIbCKUE JEHCTBUS (BBIIBUIKEHHE
TUIIOTE3, MTOCTAHOBKA LEIM W IJIAHUPOBAHUE HCCIENOBAHUS, aHAIU3 JAHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpenmoutuTenbHON  (OPMOM  OCBOCHHMS MOAYJS SIBISIETCA MPAKTHKYM,
IporpaMmMa KOTOpPOTro BKJIFOUYAET:

pelleHre 3ajad, OTHOCAIIMXCS K pPa3jMYHbIM pasfesaM M TeMaM Kypca
(U3KKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX CO/IEPKAHUE Pa3HBIX pa3JIeiioB;

BBITIOJIHEHHE JIA0OPATOPHBIX pabOT U OMBITOB (BKJIIOYAs pabOThI U ONBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBUSX CAMOCTOSITENBHOTO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHUs, BbIOOpa 1 00OCHOBAHUS METOJAa U3MEPEHUS BEJIMUMH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKY;

BBITMIOJIHEHHE MTPOOIEMHBIX 3a/IaHUN TPAKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHUA TIO E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM 4YHCJE 3aJaHHil ¢
MEXKMPEAMETHBIM COJIEPKaHUEM;

padoTy HaJ rpyNIIOBBIMU UM UHMBUYJIbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiepyKaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTENbHO-0000IIAIOMIETO MOIYJSI MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriyOIE€HHOrO YpOBHS,
BKJIFOUAIOLIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JUarHOCTHYECKON pabOThl MOT'YT ITOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YyYarOIUXCs
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMe€Hy 10 (u3uke, a TaKxke
CBUJIETEILCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.
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3. Ilnanupyemble pe3yjbTaTbhl OCBOCHUs y4eOHOro mnpeamera «PDusuka.
Yriay0JieHHbI YPOBEHb)

N3yuenne (Hu3uKu Ha ypOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUSI HAMpPaBICHO
Ha JIOCTH)KEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U TPEJMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

JINYHOCTHBIE Pe3yJIbTaThl
B pesynbrare usyueHnus Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y obOyuaromerocss OyayT copMUpOBaHBI CIICAYIONIUE JTUIHOCTHBIE PE3yJIbTATHl B
YacTH:
o l)nampuomuuecxkozo éocnumanus:

MPOSIBJIICHHE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUICKOMN
(bu3nYeCKO HAYKH;

IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUNCKUX YIEHBIX-(PUZHKOB,;

o 2)2parxcoanckozo u 0yxo8HO-HPAGCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY yYacCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM INPUMEHEHHUEM JOCTUXKEHUN
buzukwy;

OCO3HAaHUE BAXKHOCTH MOPATHHO-3TUYECKUX TIPHUHIMIIOB B JCATEIHHOCTH
YYEHOrO;

e 3)acmemuueckozo 60CHUMANHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PU3MYECKON HayKu: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

o 4)uennocmu HayuHO020 NOZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKd KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHWS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOIMM, BAXKHEHILIEW COCTABIISIOLIECH
KYJIbTYpBI;

OpUCHTAIMsI B JICATEIIbBHOCTH HA COBPEMEHHYI) CHCTEMY HAay4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IHI;

pa3BUTHE HAY4YHOW JIOO03HATENLHOCTH, HUHTEpEca K HCCIEeI0BATENbCKON
NEeSATEIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOUYUOHATILHO20 DJ1A20N0YYUA:

OCO3HAHME IIEHHOCTH 0€30MacHoro o0paza JKU3HU B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BAXXHOCTH TpaBUJl OE30MACHOTO TMOBEACHUSA Ha
TpaHCIOpPTE, Ha JOpOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJAOBAHHEM B
JIOMAIIHUX yCJIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA peICKCUH, TPU3HAHUE CBOETO MPaBa Ha OIIUOKY
¥ TaKOTO K€ TPaBa y IPyroro 4eJIoBeKa;

e 6)mpyooeozo eocnumanus:
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aKTUBHOE YYacTH€ B pEIICHHM MPAKTUYECKUX 3ajay (B paMKaxX CEMbH,
00pa3oBaTeNbHON OpraHu3allii, TOPoJa, Kpasi) TEXHOJIOTHYECKOW W COIMATIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHM;

HWHTEpEC K MPAKTUUECKOMY M3Yy4YEHUI0 Mpodeccuii, CBSI3aHHbBIX C (HU3UKOM;

e 7)IK0J102UYECKO20 BOCNUMAHUSA:

OpUCHTAIWsI Ha TPUMEHEHHE (M3MYECKUX 3HAHWUU [IJI PEIICHHs 3a7ad B
00J1aCTH OKpY>KAIOIIEH Cpeibl, INTAHUPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOHBIX
MOCJIEACTBUN UISI OKPYIKAKOIIEH CPELBI;

OCO3HaHME TJI00AIBHOTO XapaKTepa IKOJOTHYECKHX MpoOJIeM M MyTel HuX

peuieHus;
o 8)adanmavyuu K U3MEHAIOWUMCA YCTI08UAM COUUAILHOU U RPUPOOHOUL
cpeowl:

HOTPEOHOCTh BO B3aUMOJIEWCTBUM IIPU BBIIIOJIHEHUU UCCIECJOBAaHUN U
IPOEKTOB (PM3UYECKON HAIIPABIEHHOCTH, OTKPBITOCTD ONbBITY U 3HAHUSAM JAPYTHUX;

NOBBILICHHE YPOBHSA CBOEM KOMIIETEHTHOCTHM 4Yepe3 MPAKTHUYECKYIO
JeSITEIIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, yMEHHMH (OPMYIMPOBATH
UJIeU, OHSTHS, TUIIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBICHUSAX;

OCO3HaHUE J1e(hULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

IUTAHUPOBAHUE CBOETO PAa3BUTUS B MPHOOPETEHUWH HOBBIX (PUINYECKUX
3HAHUM;

CTPEMJICHUE AHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3H NIPUPOABI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCHIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

OLICHKa CBOMX JEUCTBHM C YYETOM BIMAHMSA Ha OKpPYXKAIOLIYI Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTIEICTBUMA.

MeTanpeaMeTHbIe Pe3yJbTATHI
B pe3ynbrare ocBoeHUs TPOrpaMMbl IO (PU3UKE Ha YPOBHE OCHOBHOT'O OOILIETO

oOpazoBanusi y oOyuaromnierocss OyayT cGhOpMUPOBaHbI MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC CHCTBUS,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUSA,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA OOBEKTOB (SIBIICHUN),
KJIacCU(UILIMPOBATH UX;
BBISBJISITh 3aKOHOMEPHOCTU M TMPOTHUBOPEYMS B pacCMaTpUBAeMbIX (DaKTax,
JAHHBIX U HAOJTFOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHHUSIM;
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BBISIBIISAITh TIPUYHUHHO-CIICJICTBEHHBIEC CBSI3W TMPU  WU3YYEHUU (PU3NUECKHUX
ABJIIGHUH W TMPOLIECCOB, JAENaTh BBIBOJBI C HCIOJB30BAaHHWEM JEAYKTUBHBIX H
WHIYKTUBHBIX  YMO3AKJIIOYCHHM, BBIJBUTATh THUIOTE3BI O  B3aWMMOCBSI3SX
bu3NYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelieHus] yueOHON (U3MYecKOo 3ajadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIIEHUs, BHIOOp Hanbosiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKII HHCTPYMEHT TIO3HAHWS,

MPOBOJNUTH TIO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIH
(bU3UYECKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (PU3UUECKOTO SIBIICHHUS,

OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TOTYUCHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (OpMYITUPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yjIbTaTaMm
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICJOBAHMUS,

IPOrHO3UPOBATh BO3MOKHOE JalibHElIIee pa3BuTe (PU3MUECKHUX MPOLIECCOB,
a TaKKe BBIJBUTATh TPEIIMOIOKEHUS 00 WX Pa3BUTHU B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHATh PAa3UYHbIE METOJbl, HHCTPYMEHTBI U 3allpOChl MPH IOUCKE U
otrOope nH(pOpMaIlMU WIH JaHHBIX C YYETOM MPEJIOKEHHON yueOHO! (pu3nuecKkon
3a/1a4u;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMAIMH IO KPHUTEPHUSAM, MPEATIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (opMy  TIpeICcTaBICHUS
uHPOpMAIlMM W WIUTFOCTPUPOBATH pellaeMble 3a/ladll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpauKoi U uX KOMOMHAIUSIMH.

KoMMyHHKATHBHBbIE YHUBeEpCAJbHbIE YUeOHbIE TeHCTBH:

B X0/ 00CYXJIeHHs y4eOHOT'0 MaTepuaa, pe3yIbTaToB Ja00OpaTOPHBIX paboT
¥ TIPOEKTOB 33/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIA€MOM TeMbl M BBICKA3hIBATH
WJICH, HAICJIICHHBIE HAa DEIICHUE 3a/Jadd W TOIEepKaHue OJaroKeIaTebHOCTH
0OIIIEHHUS,

COTIOCTABIIATh CBOM CYXJICHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JIUAJIOTa,
0OHapyXMBAaTh PA3IMYNUE U CXOJICTBO TO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
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nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DPU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U MCIOJb30BAaTh MPEUMYLIECTBA KOMAaHIHOW U MHJIIMBUIYaJbHOM
paboThI MPU pelIeHNHU KOHKPETHON (DU3NUIECKO MpoOIeMBblI;

NPUHUMATh L€ COBMECTHOM J1€ATE€NIbHOCTH, OPraHU30BbIBATH JEHCTBUS 10
e€ MOCTIIKEHHUIO: pacHpeleNsiTh poJid, OOCYXKIaTh NPOIECCHl U PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO YacTh pabOThHI, JTIOCTUTasl KaueCTBEHHOrO pe3yjbTaTa Io
CBOEMY HAIIPaBJIEHUI0O M KOOPAUHUPYS CBOU JEUCTBUS C JPYTUMH 4JIEHAMHU
KOMaH/Ibl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanmus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOMNX ISt
peuieHust GU3NYECKUX 3HAHUH;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  MNPUHATUS  pELICHUH
(MHAMBUlyaTbHOE, IPUHSATHE PEUIECHUS B TPYIIIIE, IPUHATHE PEIICHUI TPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISITh JITOPUTM PEIICHUS (U3UYECKON 3alauu Win
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BApUAHThI PEIICHUN;

Jenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, S3MOLUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAllMU U peAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEAOCTHIXKEHHUS)  pe3yJbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOTr0 HCCIEOBaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIITNXCSI CUTYaIlUl, yCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LEIN U YCIOBUSIM.

CTaBUTH ce0s Ha MECTO JPYTOro 4YeloBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro.

MPU3HABAaTh CBOE MIPABO HA OIMIMOKY MPH PEHICHUH (PU3NUSCKHUX 3a]a4d WU B
YTBEPXKJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IIpenmeTHbIe pe3yabTaThl
K koHIily oOyuenus ¢ 8 knacce npeMeTHbIE pe3yJIbTAaThl HA YTIyOJIEHHOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:
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UCITIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSHHUS BEUIECTBA, KPUCTALINYECKUE U
amMop(HbIe Tela, HACHIIIEHHBI M HEHACBHIIECHHBIM map, CHOCOObl W3MEHEHUs
BHYTPCHHEM DHEPIUU, DJJIEMEHTapHBIA DJJIEKTPUYECKUHA 3apsif, IPOBOIJHUKH,
IIOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH IIOCTOSIHHOTO TOKA, JJIEKTPUYECKOE U
MarHUTHOE TIOJISl, ONTHUYECKas CUCTeMa) U CHUMBOJHMYECKHHA S3bIK (U3UKH TpU
pelleHnr YYeOHbIX U MPAKTUUECKUX 3a71a4;

YBEPEHHO pa3iinyaTh SIBICHUSA (TEIUIOBOE pACUIMpPEHUE (CIKATHUE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKCHHE, CMAYMBAHME, KalWJULIPHBIC SBJICHMS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, CIOCOOBI
TeIIonepeaayn (TemIonpOBOJHOCTb, KOHBEKIIMS, U3TyUYE€HHUE), TEMIIOBBIE IMOTEPH,
ANIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsl0B, AEHUCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMBbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOI'O IOJIS HA
IPOBOJHUK C TOKOM) T10 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3NUECKUX SBICHUM B OKPYXKAIOIIEM
mupe (B TOM uHcie (u3MUecKre SBICHUS B NPUPOJE: IMOBEPXHOCTHHIE U
KaWUISPHBIC SBJIICHUS B NPUPOJE, KPUCTALIBI B Ipupojae, usinydeHue CouHna,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKUE pPOCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBICHUS B aTtMocdepe, 3JIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MoirocoB, poiab MArHUTHOTO TOJS [ JKU3HHU Ha
3emiie, MOJIIPHOE CHUSIHUE), TPU 3TOM IEPEBOJUTH NPAKTUUYECKYIO 3aJady B
y4€OHY10, BBIACIIAT CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NUYECKUX SBJICHUM;

ONKCHIBATh M3yUEHHBIE CBOICTBA Te€l U (DU3MUECKHUE SIBJICHUS, UCIIOJIb3YS
duznyeckue BeTMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TETUIOTHI,
paboTta rasa, yaenbHas TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IJIABJICHUS,
yAenabHas TEIIoTa NapooOpa3oBaHMsl, yJeibHas TEIUIOTa CrOpaHus TOIUIMBA,
KOA(Q(QUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOM MAallMHBI, OTHOCUTEJIbHAA
BIIAXHOCTh  BO31yXd, DOJIEKTPUYECKHM 3aps], CHJIAa TOKa, JJIEKTPUYECKOE
HaIpSDKEHUE, CONPOTHBJIEHUE NpoBOAHMKA, DJ[C B LenM MHOCTOSHHOIO TOKA,
AIIEKTPUYECKOE YJIEIbHOE COINPOTUBICHUE BEIIECTBA, paboTa U MOIIHOCTH
AJIEKTPUYECKOr0 TOKA), IPU OMMCAHUU MTPABUIIBHO TPAKTOBATH (PU3MUECKUNA CMBICII
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUs M €IAMHULBI (PU3MUYECKUX BEJIWYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKHUE SBJICHUS U IIPOLIECCHI, UCIIOJIb3YS
OCHOBHBI€ IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEILECTBA,
ypaBHEHHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia, 3aKOH
KynoHa, npuHIMI CyNEPIO3ULIMH 3IEKTPUUECKUX MToJIeH, 3akoH OMa J1J1s yyacTka
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nenu, npaBuia Kupxroda, 3akon Oma nist monHOU 1enw, 3akoH [[xoynsa-Jlenma,
3aKOH COXpAHEHHs PHEPrHH, MPU ATOM pa3IN4aTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTeMaTU4YEeCKOE BbIPaKEHHE;

CTPOUTh IPOCThbIE (PU3UUECKHE MOJEIH pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACIATH IPU HTOM CYILIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, BJICHUHN, TPUMEHSATH (PU3NIECKUE MOJEIH I OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3a71a4;

OOBACHATH (PU3UUYECKUE SBICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelarth
KaueCTBEHHbIE 3a/lauyd, B TOM 4YHUCJIE TPEOYIOLIUE YHMCIEHHOIO OLIEHUBAHUSA
XapaKTepHBIX 3HAYCHUHN (U3NYECKUX BEIUYUH, IPU 3TOM BBIOMPATh aJIEKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTMYECKYI0 IIENOYKY pACCYKJIEHUHM C ONOpOM Ha M3yYEHHbIE CBOWMCTBA
(u3nyeCKuX SIBJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelIaTh pacyE€THbIC 3afadd (C Onopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (U3uKH, BIOMpas aleKBaTHYIO (PU3HUECKYI0 MOJETb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYyJI, CBSA3BIBAIOIIUX (PU3NYECKUE BEIMUUHBI,
3alUChIBATh KPAaTKOE YCIOBUE M pPa3BEPHYTOE pEIICHHWE 3aJaud, BBISIBISTH
HEJO0CTAOUINE WM U30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBIOOP METOJA PEIICHUS
3aJa4uM, WCMOJb30BaTh CIPABOYHbIE JaHHbIC, NPUMEHSATH METOJAbI AaHaIn3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKre METObl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTHYECKUE IpeoOpa3oBaHUs U pacuéThl, OLECHUBATh PEATMCTUYHOCTD
IIOJ[yYEHHOI0 3HA4YE€HHUsS (PU3MUYECKONM BEIMYMHBI M OIPENEISITh Pa3MEPHOCTH
(u3NYECKON BEIMYNHBI, IOTYYEHHON IPU PEILICHUY 3a]auu;

pacro3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU OMOIIN (PU3UYECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMHCAHUU
UCCIIEJOBaHMsI  PAcCIlO3HAaBaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (TUIIOTE3Y),
UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yibTarT;

IPOBOAUTDH OTBITHI [0 HAOTIOACHUIO (PU3NUECKUX SBICHUN WIN (PU3NUECKUX
CBOMCTB Ten (KanmwJUIIpHBbIEC SIBICHUS, 3aBUCHMOCTH JIaBJICHUS BO3yXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH IpoIlecca OCTHIBaHUS (HarpeBaHHs) NpU
U3IYyYEHUU OT LBETa M3JIydarolled (MOrJIomarei) MOBEPXHOCTH, CKOPOCTb
UCHApEHUs1 BOJbI OT TEMIEpPATYphl >KMJIKOCTH U IUIOIIAAM €€ IOBEPXHOCTH,
AIIEKTPU3ALIMS TNl U B3aUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyalU3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO IOJISI HA IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOJBUTATENS MTOCTOSHHOIO TOKA): (pOPMYIMpOBaTh IPOBEPSEMOE
OpEaNoJIoKeHne  (TUIOTE3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHMH,
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CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 000pyAOBaHHUA,
OIHCHIBATh X0/ ONbITA U POPMYITUPOBATH BHIBOIBI,

OPOBOAUTH TMpPSMble M KOCBEHHBIE W3MEpPEHUs (PU3UYECKUX BEIUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKCHUE,
yAenbHas TeIMJIOEMKOCTh BEIIECTBA, COMPOTHBIICHWE MPOBOJHUKA, padoTa
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOopoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpPOB, HAXOAWTh 3HAYCHUE M3MEPSEMOU BEJIMUYMHBI C TIOMOIIBIO YCPETHECHUS
PE3yJIBTaTOB CEPUU U3MEPECHHIA 1 OLICHWBATh MOTPEIIHOCTh N3MEPEHUH;

MPOBOJNTH AKCIIEPUMEHTATbHBIC UCCIICOBAHMS 3aBUCUMOCTEH (PU3NUIECKUX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT €ro o0bémMa M HarpeBaHHUs WU
OXJIQKJCHUS, UCCIIEIOBAHUE SIBJICHUS TEIJIOOOMEHA MPU CMEIINBAHUN XOJIOJHOU U
ropsiaeld BOJIbI, 3aBUCHMOCTh COITPOTUBJICHHSI POBOHUKA OT €T0 JTHHBI, IO
MIOTIEPEYHOTO CEYCHHMSI M yIETTHHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CHUJIIBI
TOKa, MPOTEKAIOUIEr0 Yepe3 IMPOBOAHHMK, OT HANpPSDKEHUS Ha MPOBOJHMUKE,
UCCJIEIOBaHKUE TIOCIIEI0BATEIBHOIO U MapaieIbHOTO COCTUHEHUN TPOBOIHUKOB):
COBMECTHO C yuuTeneMm (OopMylIHpoBaTh 3alady M TUIOTE3Y HCCIIEIOBAHUS,
CaMOCTOSITENIbHO ~ TUIAHUPOBATh  MCCIEAOBAaHWE, CaMOCTOSTENILHO COOMpPATh
OKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY C WCIIOJIb30BaHWEM WHCTPYKIIMH, TPEICTABIATH
MOJIyYCHHBIC 3aBUCUMOCTH (DU3MYECKUX BEIIMYWH B BHJIC TaOmHIl U TpaduKoB,
OLICHUBATh MOTPEIIHOCTH, JEJIaTh BBIBOJIBI [0 PE3yIbTaTaM UCCIICJOBAHMS;

cobyoaTe mpaBuiia O€30MacHOro Tpyjaa npu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yYCHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, TapoBast TypOHHA, aMIIEpPMETp, BOJIbTMETD,
CUCTUYMK  DJICKTPUUECKOH  DHEPruH,  DICKTPOOCBETHUTEIbHBIC  MPUOOPHI,
HarpeBaTeIbHBIE AIEKTPONPHUOOPHI (IPUMEPHI), TPETOXPAHUTETH U UX IPUMEHEHHE
B OBITY M TEXHUKE, MPUMEHEHHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTPOJIBUraTeNIb MOCTOSIHHOTO TOKa), HCIHOJB3ys 3HAHUS O CBOMCTBax
buznyecKux SBICHUN, HEOOXOAUMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUIECKUE YCTPOMCTBA M M3MEPUTEIIbHBIC TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (PKUIKOCTHBIH TEPMOMETpP, TEepMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHErO CrOpaHHUs, 3IIEKTPOCKOIL,
peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IIelel C MOoCaeAoBaTeIbHbIM H
napajuleIbHBIM COCUHEHUEM DJJIEMEHTOB, pasiudas yCIOBHbIE OOO3HAYCHUS
DIIEMEHTOB JIEKTPUYECKUX IIETIeH, NCIIOJIb30BaTh CXEMbI M CXEMAaTUYHBIC PHUCYHKU
U3YYCHHBIX  TEXHUYECKHX  YCTPOHCTB,  HM3MEPHUTEINBHBIX  MNPHUOOPOB W
TEXHOJIOTHUECKHUX MPOIIECCOB MPH PEIICHUN yUeOHO-IPAKTHUECKUX 3aa4;
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IPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIIAIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIOB30BaHUsl (PU3NYECKUX 3HAHWI B TOBCEAHEBHOW >KU3HU JIsi 00ECTICUCHHUS
Oe3omacHoCcTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJOTMYECKOrO TIIOBEICHUS B
OKPYKaroLIEH Cpee;

OCYIIECTBIIATH MOMCK MHpOpManmu GU3nIecKoro cojepkanus B lHTepHeTe,
CaMOCTOATENBHO (POPMYIIUPYS TOMCKOBBIN 3aIPOC, HA OCHOBE MMEIOIIUXCS 3HAHUIMA
U CpPaBHEHMs JIOTIOJHUTENIBHBIX HCTOYHUKOB BBIACIATH MHPOPMALKIO, KOTOpas
SBIISICTCS IPOTHUBOPEUYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

UCIOJIb30BaTh TMPHU BBINOJHEHUN YYEOHBIX 3a/JaHUil HAy4YHO-IOIYJISIPHYIO
auTeparypy (pU3MUecKoro couep:KaHus, CIPAaBOYHBIC MAaTepUAIIbI, PECYPChI CETH
WuTepHer, BiageTh NpuEMaMu KOHCIIEKTUPOBAHMS TEKCTa, IMPEOOpa3OBaHHUS
UH(POpPMAaLIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE IMCHMEHHbIE M KpATKUE YCTHBIE COOOIICHHS,
000011ast UHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COACPKAHUS, B
TOM  4HWClie TyONWYHO  TPEACTABISATH  PE3YJIbTAaThl  MPOCKTHOW WM
UCCIIEIOBATEILCKOM JSSITETLHOCTH, TP ATOM I'PAMOTHO HCIIOJIb30BaTh U3Y4YCHHBIN
HNOHATUIHBIN anmapat Kypca (U3HUKH, COITPOBOKIATh BBICTYINICHHE MTPE3CHTAINCH;

IpY BBITIOJTHEHUN Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUNA (PU3MUECKUX MPOIECCOB
pacrpenensaTb OOS3aHHOCTH B TpPYyNIE B COOTBETCTBHU C TIOCTaBICHHBIMHU
3aJjauaM¥, CICIUTh 32 BBIMOJIHEHUEM IUIaHA JEHCTBUHA W KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B I€ATEIBHOCTD TPYIIIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCWUCTBUE, TPOSBIAS TOTOBHOCTb  pa3peraTh
KOH(JIUKTHI.

K koHily oOyuenus ¢ 9 knacce npeiMeTHbIE pE3yJIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

UCITI0JIB30BATh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUS, HEBECOMOCTh U IEPErpy3Ku, LEHTP TSHKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, HMH(pa3ByK M YJIbTPa3BYyK, 3JICKTPOMArHUTHbIE BOJHBI, PEHTTEHOBCKOE
U3JTy4eHHE, KA 3JIEKTPOMAarHUTHBIX BOJH, UICTOYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIyCKaHUsl M MOTJoIIeHus, anbda-, Oeta- U raMmma-
U3ITy4YEeHHsI, U30TOIIbI, SIAEPHAss U TEPMOSJAEPHAsl SHEPreTUKA) U CUMBOJUYECKUN
A3BIK (PU3UKU MIPU PEIICHUN YUYEOHBIX U MPAKTUUECKUX 3a7ad;

YBEPEHHO  pa3nuyarh  sBJIEHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSMOJIMHEWHOE JIBUKEHHUE, PABHOYCKOPEHHOE MPSAMOJMHENHOE JBUIKEHHUE,
CBOOOJIHOE TajJeHHE TeJl, ABUKEHUE IO OKPYKHOCTHU, B3aUMOJCHCTBUE TEI,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTHBHOE JBUKEHHE, HEBECOMOCTb,
Kojie0aTeNbHOE  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllhe, BBIHY)KJICHHBIC
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Kojie0aHus), PE30HAHC, BOJIHOBOE [BMKEHHE (PAacIpOCTpaHEHHE U OTPaKEHHE
3ByKa, HHTephepeHIns U Tudpakius BOJH), MPSIMOJIUHEHHOE PACTIPOCTPaHEHHE,
OTpaXEHUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA,
pasiiokeHue Oenoro cBeTa B CIHEKTP U CJIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsA  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO  CHEKTpa
U3JIy4YEHHs) 110 OINHCAHMIO KX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUN B OKPY KaIOIIEM
Mupe (B TOM uuciie (U3MYECKUE SBJICHHUS B TPHUPOJIE: NPUIMBBI U OTJIMBBI,
nBrkeHUEe 1uiaHeT (COJHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE JKHBBIX
OpPraHU3MOB, BOCIIPHUSITHE 3BYKOB JXHBOTHBIMH, 3€MIIETPSCEHHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 5X0, I[BETa TeJ, ONTUUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIBTPA(PHUOJIETOBOTO U PEHTTEHOBCKOTO HW3IIy4YEHHH,
€CTECTBEHHBIN PaJMOAaKTUBHBIM (OH, KOCMUYECKHUE JIy4H, PpPaTUO0aKTUBHOE
U3Jy4eHHE NPHUPOJHBIX MHUHEPAJIOB JEUCTBUE DPAJAMOAKTHUBHBIX M3IyYEHUH Ha
OpraHM3M YeJIOBEKa), IPU ATOM IEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHU;

ONKCHIBAaTh M3yYECHHbIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIIONB3YS
dbu3nyeckue BEIMYMHBI (CpeoHsiEs W MIHOBEHHass CKOPOCTh Tejla IMpH
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MEepEMELIEHUE IPU PAaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUKEHUHM,  YIJIOBAas  CKOPOCTh,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs], BEC TENA, UEHTP TXKECTH TBEPIIOTO TENA, UMITYJIbC TEJA, UMITYJIbC CUJIBI,
MOMEHT CHUJIbI, MEXaHHYECKas paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTUS Tea,
NOJIHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHUMAIbHAS SHEPT U CKATOM NPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAsI MEXAHMYeCKash HHEpPrus, NepuoJ]l W 4YacToTa
KOJIeOaHM, Mepruoi MaTEMaTUUYECKOTO U MPY>XKMHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb IPEIOMIIEHUS
CpeIibl), P OMKUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, X 0003HAYCHUSI U €AUHUIIBI (PU3NYECKUX BEIMYMH, HAXOUTh POPMYJIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTMMH BEITUYMHAMU, CTPOUTD
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepUu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U ITPOLIECCHI, UCIIONb3YS
3aKOH COXPaHEHUS SHEPIHM, 3aKOH BCEMHUPHOIO TITOTEHUsS, MPUHLMUII
CYHNEPIIO3HULIMH CUJI, TPUHIUIT OTHOCUTENBHOCTH [ anmuies, 3akoHsl HproTOHA, 3aK0H
COXpAaHEHUSI UMITYJIbCa, TEOPEMY O KMHETHMYECKOM JHEpPruu, 3akoH ['yka, 3aKOH
bepHyun, 3aKOHBI OTPAXKEHUSI U TPEIOMIICHHUS CBeTa, (OpPMYJTy TOHKOW JIMH3BI,
IJJAHETAPHYI0 MOJENIb aTOMa, HYKIOHHYK MOJENIb aTOMHOIO SApa, 3aKOHbI
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COXpaHEHHUS 3apsI0BOTO U MACCOBOTO UMCEN IPU SACPHBIX PEAKLHUAX, MPU ITOM
pas3innyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MAaTEMaTHUYECKOE BBIPAKEHHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHU,
BBIJICIATh MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBIICHUM, MNPUMEHATh (U3NYECKHEe MOJENIU [UId OOBSCHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3a71a4;

OOBSACHATH (PU3NYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii MPaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelarb
KayeCTBEHHbIE 3aJauyd, B TOM 4YHWCIE TPeOYyIOIMEe YHUCICHHOTO OLEHUBAHUA
XapaKTepHBIX 3HAUYCHUI (PU3NUECKUX BEJIWYHH, IIPU STOM BBHIOUPATh aJ€KBATHYIO
(GU3NYECKYIO0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYIO0 IIEMOYKY PacCyX A€HUW Hu3 2—3 IIaroB C OMNOPOM Ha H3yUEHHBIC
CBOICTBA (PU3NUECKUX SABICHUH, (PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEpEHHO pelaTh pacuéTHhIE 33Ja4M 10 U3yYaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpast aIeKBaTHYIO GU3UYECKYIO MOJIENb, C HCTIOIb30BAaHMEM 3aKOHOB U (HOPMYII,
CBS3BIBAIOIIMX (U3UYECKUE BEIUYMHBI, 3alUChIBATh KPAaTKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBISTH HEJOCTAIOIINE U U30BITOYHBIE TaHHBIE,
00OCHOBBIBATH BBIOOP METOAA pElICHHs 3aJadyd, HCIOJIb30BATh CIPABOYHBIC
JaHHbIE, MPUMEHSITh METO/Ibl aHAJIM3a Pa3MEPHOCTEHN, NCIIOIB30BATh TpapuUecKue
METO/IbI PeIlIeHUs 3aa4, IPOBOIUTh MaTeMaTUYECKUE MPeoOpa30BaHus U PaCUEThI,
OLICHHUBATh PEATUCTUYHOCTh MOJyYEHHOTO 3HAYCHHsSI (PU3NYECKON BEIUYUHBI U
OTIpeNeNsATh Pa3MEPHOCTh (PU3UYECKON BEIWYHMHBI, TMOJIYYCHHOW NpHU pElICHUH
3aa4u;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3NIECKUX
METOJIOB, W TMpeAJiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMHCAHUU
UCCIICIOBAaHMSI  PAcCIO3HABaThb  MPOBEpsIeMOE  MPEANOJOXKEHUEe  (THIOTE3Y),
OLIEHUBATh IPABUIILHOCTH NOPS/IKA IPOBEACHUS NCCIIEI0BAaHUS, UHTEPIPETUPOBATD
HOJTyYCHHBIHN pe3yJIbTar;

IPOBOAUTDH OTBITHI [0 HAOTIOACHUIO (PU3NUECKUX SBICHUN WIN (PU3NUECKUX
CBOICTB Tel (M3ydeHue BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs YHEPIHH,
3aKOHA COXPaHEHUs MMIIyJbCa, JCHCTBUE 3aKOHA DEpHyIM UM BO3HUKHOBEHUE
HOJbEMHOM CHJIBI KpbUIa, 3aBUCHUMOCTb Iepuojia KojeOaHUil MpyKMHHOTO
MasiTHUKA OT MacCChl TPy3a M )KECTKOCTHU MPY>KUHBI U HE3ABUCUMOCTD OT aMILIUTYIbI
MaJbIX KOJIeOaHHM, MPSMOJIMHEHHOE pACIPOCTPAHEHUE CBETA, PA3JI0KEHHE 0EI0ro
CBETa B CIIEKTp, U3YUYCHHUE CBOMCTB M300pa)KEHUS B IJIOCKOM 3€pKajie U CBOWCTB
n300pakeHusl TpeaMera B coOuparomeil JuH3e, HaOMIoJeHUE CIUIOMIHBIX H
JUHEHYAThIX  CHEKTPOB  M3IIyYeHHS): dopMmynanpoBaTh  MpOBEpsieMOe
OpEearnoiokeHne (TUIOTe3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJroAeHui,
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CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 000pyAOBaHHUA,
OIMCBIBATH XOJI OTIBITA U (POPMYITHPOBATH BHIBOIBI;

IPOBOJUTh NPU HEOOXOJUMOCTH CEPUIO0 TIPSMBIX H3MEPEHHUH, OMpEeaeIsis
cpeHee 3HaueHNe U3MEPIEMOM BEIMYMHBI ¥ OTIPEIEIsisl HOTPEITHOCTh PE3yJIbTaTOB
IpSMBIX U3MEPEHUH, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEepUTeNIbHOTO
npubopa);

IPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MICCKUX BEIMYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHE Tejla NMPH PAaBHOYCKOPEHHOM JABIKEHHH, YCKOPEHHE CBOOOIHOTO
nasieHus, ECTKOCTh MPYKUHBI, KOAPPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKas
paboTa W MOUIIHOCTb, YacTOTa M TMEpPHOA KojeOaHH MaTeMaTH4ecKoro u
NPY>KUHHOTO MAasTHUKOB, (DOKyCHOE pacCTOsSHHE coOWparomeid JHUH3BI U e
ONTUYECKas CWJIA, PAJAMOAKTHBHBIA (OH) C WCIOIH30BAHUEM AaHAJIOTOBBIX H
IUQPPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METOJA M3MEPEHHMS, IIAHHUPOBATH
U3MEPEHUsl, CaMOCTOSITEJIbHO CcOOMpaTh OKCIEPUMEHTAIbHYIO  YCTaHOBKY,
BBIUUCIIATh 3HAYCHHE BEIMYMHBI M AHAIM3UPOBATH IOJYYCHHBIC PE3yJIbTATHI,
OILICHUBAS TIOTPEITHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPECHUH;

IPOBOJUTH IKCIEPUMEHTAIBHBIE HCCIICOBAHUS 3aBUCUMOCTEH (U3NIECKHUX
BEJIMYMH (3aBHCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBIKEHHH 0e3
HAYaJlbHOM CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHSI CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHS, TEpPUOJa KoJeOaHWH MaTeMaTHYECKOr0 MAasTHHKA OT
JUIMHBl HHUTH, ONpEICIICHNEe YCKOPEHHS CBOOOIHOTO TMAJCHUs, HCCIEIOBAaHUE
M3MEHEHHS BEJWYHMHBI U HAINPaBJICHUs] WHAYKLIMOHHOTO TOKA, 3aBUCHUMOCTH yIJa
OTpa’KeHUsI CBETA OT YIUIa MMaJIeHHs, YIJIa IPEIOMIICHHS OT YTIJla MaJIeHHs CBETOBOTO
JTyd4a, UCCIIEIOBAaHUE TPEKOB: U3MEPEHUE SHEPTHH YaCTUIBI IO TOPMOZHOMY ITyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTeseM (popMyIHpoBaTh 3a/1ady U TUIIOTE3Y
UCCIICIOBAHMSI, CAMOCTOSATENBHO IUIAHUPOBATH HCCIEIOBAHHUE, CAMOCTOSTEIHLHO
coOMpaTh  HKCHEPUMEHTAJBHYIO  YCTaHOBKY, THPEACTaBIATh  IOJY4YCHHBIC
3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUAE TaOIMIl W TPauKOB, OLIEHUBATH
HOTPENIHOCTH, JIeTIaTh BBIBOJBI IO PE3yJIbTaTaM HUCCIICOBAHUS;

coOirofarh mpaBwia Oe30macHOro TpyAa MHpuU pabore ¢ J1abopaTOPHBIM
obopyoBaHUEM;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB U TEXHOJIOTUYECKHX ITPOLIECCOB C OMOPO HA MX OMHMCAHUS (B TOM YHCIIE:
CHHIOMETP, JATYUKH MTOJIOKEHUSI, PACCTOSIHUS M yCKOPEHHUS, paKeTa, 9XO0JIOT, OUYKH,
nepuckorn, (oToanmapar, MHUKPOCKOI, TEJIECKOIl, OINTHYECKAE CBETOBOJBI,
CHEKTPOCKOII, J03UMETp, kamepa BuibcoHa), MCHONb3ys 3HAHUS O CBOMCTBaX
¢u3nueckux  SABICHUH W HeoOXOoAMMBbIE  (HU3UYECKHE 3aKOHOMEPHOCTH,
UCTOJIb30BaTh CXEMBl W CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKUX
YCTPOWCTB, HM3MEPUTEILHBIX TPUOOPOB M TEXHOJIOTHMYECKHX MPOIECCOB IPH
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pelieHny y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIsi MOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOOMparomel TMH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMALIUIO O PUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl oOecreueHus
0e30MacHOCTH TpU OOpallleHUd ¢ NpudOpaMu U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUS 370POBbSI U COONIONCHUS HOPM SKOJOTMUYECKOTO TIOBEACHHUS B
OKPYXKaIOIIEH Cpeae;

OCYIIECTBIISATh MOUCK MH(pOpMauu puznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIMPYS MOMCKOBBIN 3aMpoc, HAXOAUTh MyTH OIpPeneNeHUs
JIOCTOBEPHOCTH TMOJYyYeHHONM HWH(GOpMAIlMM HAa OCHOBE HUMEIOIIMXCS 3HAHUA U
JOTOJHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3aJaHHMi HAyYHO-TIONMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPABOUYHbIE MaTE€pUAIbl, PECYPChl CETU
WurtepHeT, BiaaeTb npuéMamMu KOHCIEKTHMPOBAHUSA TEKCTa, NpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaThb COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COJEP)KAHUA, MyOIUYHO
MPEACTABIATh PE3YJIbTAThl IPOESKTHOM MJIM UCCIIE0BATEIbCKOM AEATENbHOCTH MPU
TOM TPAMOTHO HCMOJb30BaTh HM3YyUYECHHBIN MOHATUWHBINA anmapar H3y4aeMoro
pa3nena (U3MKK W CONPOBOXKIATh BBICTYIUICHHE TMPE3EHTAlMel ¢ ydu€ToMm
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.

4. TemaTnueckoe MJIAHMPOBAHHE

TemaTuyeckoe miaHupoBaHue mMo Quinke Aid 8-9 KIACCOB COCTABJIEHO C
y4eToM palodeil mporpamMMbl BOCHUTaHUSA. BHECEHbI TeMbl, OOecredYuBaroiue
peanu3alrio IeJIeBbIX MPUOPUTETOB BochUTaHud oOywaromuxcs OOO uepes
H3y4eHHE (PUBUKH.

Ne Paznen/Tema Koua-Bo JJIeKTPOHHbIE dopma
4acos., y4eOHO- peaju3auuu
OTBOAUMBIX MeTOAUYECKHUE BOCIIUTATEJIbHOIO
Ha MaTepuaJbl MOTEeHIMAJIA
u3ydeHue TeMBbI
TeMBbI
8 kuacc
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1.1

Pa3nen 1 TensioBbie
SABJICHUSA

bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce

- BOCIIMTaAHUC

IIO3HABaTEIbHON U

. TBOPYECKOMN
CrtpoeHue u cBOMCTBA Bubavorexa LIOK ACTHEHOCTH
BCIICCTBA https://m.edsoo.ru/ff0a5256 | oGyuarommxcs;
-pa3BHTHE

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0a540e
Bubnnoteka LLIOK

YBEPEHHOCTH B CBOMX
3HAHUAX, YyBCTBA

Tenossic mpomeceE! 33 https://m.edsoo.ru/ff0a5800 f?;?;;?:}f:;;e’
Bubnnoteka LLOK

Hroro no pazaeny 39 https://m.edsoo.ru/ff0a5530 (bopmuposans
Bubnnoteka LIOK KyJIbTYpbl OOLCHHS 1

Paznes 2 https://m.edsoo.ru/ff0asce0 | KOMMYHHKATHBHBIX
Bubnunoteka LIOK YMCHHH 9€pe3

JueKTpuiecKue u https://m.edsoo.ru/ff0a6412 | OPTaHH3aLHIO

IpyNIIOBOH paboOTHI;
- BOCIIUTAaHUE YMCHHUS

MarHuTHbIC ABJICHUSA Bubnunoteka LLOK

https://m.edsoo.ru/ff0a6412

DIIEKTPUYECKUE Bubnuoteka LIOK ClIyliaTh U
3apsBl. BameeHHme 9 https://m.edsoo.ru/ff0a6412 | Y4aCTBOBATh B
Tera 11X Bubnnoteka LIOK 00CyXIeHUN
. https://m.edsoo.ru/ff0a65c0 | IpoOIeMsbl;
B3aMMOACUCTBHS Bubnnoreka LIOK - CIOCOOCTBOBAHUE
https://m.eds00.ru/ff0a6976 | cospanmio ycaowmit
ITocTosTHHBIN Bubanoteka LIOK IS cCaMOpeau3aiuy
3IEeKTPHYECKHI TOK 31 https://m.edsoo.ru/ff0a7088 JIMYHOCTH,
E1/|611V|0Ter<a(lj LIOK P WHIMBHTYQBHOR
ttps://m.edsoo.ru/ff0aba .
MarnuTtHsbie sBieaust | 11 Bmg M{éTeKa LIOK OTBETCTBCHHOCTH,
https://m.edsoo.ru/ff0a6bb0 | | HpoAoJDIeHIe
DJIeKTpOMarHuTHas 7 Bubnnoreka LIOK bopanposaits
https://m.edsoo.ru/ff0a7b5a Ky.IBTypbl OOMIEHHS 1
UHAYKIUA KOMMYHHKATHBHBIX
bubnnoteka LLOK yv
https://m.edsoo.ru/ff0a762g | YMCHHH HEpeE3
Hroro mo pasaeny 58 BuavoTeka LIOK OPTaHH3aIHIO
https://m.edsoo.ru/ff0ag7e4 | TPYTIIOBOU padoThI;
BubanoTeka LIOK - BOCIIUTHIBATh
[loBTOpEHUE 1 5 https://m.edsoo.ru/ff0a95a4 | TOTOKUTEILHYIO
606 Bubnnoteka LIOK MOTHBAIHIO K
000bIICHIE https://m.edsoo.ru/ff0aa738 | IPCAMETY,
Bubnnoteka LLOK HPpaBUIBHYIO
OBIIEE https://m.edsoo.ru/ff0ab660 | CAMOOICHKY, 1yBCTBO
KOJIMYECTBO 102 BubnnoTteka LLOK CaMOCTOSITCIILHOCTH U
YACOB 3A 8 KJIACC https://m.edsoo.ru/ff0ac74a | OTBETCTBCHHOCTH,
Bubnnoteka LLOK - hopmupoBaTh

https://m.edsoo.ru/ff0ac86¢c
Bubnnoteka LLIOK
https://m.edsoo.ru/ff0acb14

YMEHHUE YIPABIAThH
CBOCH y4eOHOI
JeSITeTbHOCTBHIO;

- COBEPILIEHCTBOBATH
HaBBIKH pabOTHI B
KOJUJICKTHBE;
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- BOCIIUTHIBATh
IMOHUMAaHHUE IIEHHOCTU
3JI0POBOTO H
6e3omacHoro obpasa
JKU3HU,

- BOCIIUTAHUE
MTOJI0KUTEIBHBIX
MOTHBOB OOYYCHHUS;
- BOCIIUTaHHUE
KYJBTYPbI
MPOCTPAHCTBEHHOTO
MBIIIJICHUS,
BOCIIMTaHUE
KYJBTYPbI
KOHCTPYKTUBHOTO
MBIIJICHUS

- BOCITUTHIBATH Y
yaanmxcs
MOTpeOHOCTH JaBaTh
CaMOCTOSITENIbHYIO
OIICHKY (haKTam,
SIBJICHUSM
OKPY’KaIOIIIEeTO MHUPA;
- BOCIIUTHIBATh
KOJUIEKTHUBH3M,
CTpEeMJICHHUE K
B3aMMOITOMOIIIH;

- BOCITUTHIBATH Y
yYaIuxcst
PEIIUTETHHOCTD,
[IEJICYCTPEMITIEHHOCTb;
- C0cOOCTBOBAaHKE
CO3/IAHUIO YCIIOBHIA
JUTSL cCaMOpeaTn3auu
JIMYHOCTH,
VHIUBUYaTIbHON
OTBETCTBEHHOCTH;

- CI0COOCTBOBAaHKE
CO3/IAHUIO YCIIOBHIA
JUTSL cCaMOpeaTn3auu
JIMYHOCTH,
VHIUBUYaTIbHON
OTBETCTBEHHOCTH;
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3.1

3.2

33

4.1

4.2

4.3

5.1

9 KIIACC
Pa3nen 3
Mexanudeckue
AABJICHUSA
Mexannueckoe
JIBUKEHUE U CIIOCOOBI

€ro OIIMCaHMA

BzaumonelicTBue ten

3aKOHBI COXPaHEHHUS
Hroro mo pasaeny
Pa3znen 4
MexaHnuyeckue

KO0JICOAHUS ¥ BOJIHBI

Mexannueckue
KOJICOaAHUS

MexaHunyeckue BOJIHEI.

3BYK.

Hroro mo pasaeny

Paznea S
JJIeKTPOMATHUTHOE
noJie u
3JIEKTPOMAarHUTHbIE
BOJIHBI

DIEeKTPOMarHuTHOE
10JIE U

30

18

15

63

10

18

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0ad474

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0ad19a

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0adb18

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0ael76

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0ae612

bubnnoteka LLOK
https://m.edsoo.ru/ff0ae72a

bubnnoteka LLOK
https://m.edsoo.ru/ff0aeb6c

bubnnoteka LLOK
https://m.edsoo.ru/ff0af738

bubnnoteka LLOK
https://m.edsoo.ru/ff0afa26

bubnnoteka LLOK
https://m.edsoo.ru/ff0afb8e

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0b02b4

Bubnnoteka LLIOK
https://m.edsoo.ru/ffOb096c

Bubnnoteka LLIOK
https://m.edsoo.ru/ffOb0a84

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0b0c32

Bubnnoteka LLIOK
https://m.edsoo.ru/ffOb12fe

bubnnoteka LLOK
https://m.edsoo.ru/ffOb197a

bubnnoteka LLOK
https://m.edsoo.ru/ffOb2abe

bubnnoteka LLOK
https://m.edsoo.ru/ffOb2c6c

bubnnoteka LLOK
https://m.edsoo.ru/ffOb4206

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c12a8

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c2126

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c1e88

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c245a

- BOCITUTAHUE
KYJbTYpPBI
MPOCTPAHCTBEHHOTO
MBILLUICHHUS,
BOCTIUTaHHE
KYJbTYpPBI
KOHCTPYKTUBHOTO
MBILUICHHUS;

- BOCITUTAHUE
MIO3HABATEJIbHON U
TBOPYECKOMN
AKTUBHOCTHU
00y4armuxcs;

- pa3BUTHE
YBEPEHHOCTH B CBOUX
3HAHUSAX, YyBCTBA
CaMOYBaXCHHUS;

- BOCITUTAHUE YMEHUS
CIIyHiaTh u
y4acTBOBATh B
00CyXIeHUN
poOIeMBbl;

- IPOJIOJKEHUE
¢dbopmupoBaHus
KyJbTYpbl OOLICHUS U
KOMMYHHKATHBHBIX
YMEHHH Yepe3
OpTaHHU3AIIIO
TPYIIOBON pabOTHI;

- BOCITUTHIBATH Y
y4almxcs BIACPKKY,
caMoo01aanue,
HEBO3MYTHMOCTH JyXa
B CUTYaIUIX
MHTEJJIEKTyalIbHBIX
3aTpyJHEHUH,
YBEPEHHOE MOBEJICHHE
BO BpeMsl ITyOJIMYHOTO
BBICTYIUICHUS,

- BOCITUTHIBATH Y
ydanmxcs
PEIIUTETHHOCTD,
[EJICYCTPEMITIEHHOCTB;
- BOCITUTHIBATH Y
yyYalmxcs yMeHue
OTCTauBaTh CBOIO
MO3UIIHIO,
COOCTBEHHBIE B3TJISIIEI
1 yOeKIeHNS,
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6.1

6.2

6.3

7.1

7.2

7.3

8.1

8.2

SJICKTPOMArHUTHBIC
BOJIHBI

Hroro no pasneny

Pa3ngen 6 CBeToBbIe
ABJICHUSA

3aKOHEBI

pacnpocTpaHeHus
CBeTa

JIMH3BI ¥ ONITUYECKUE
npuOOopbI

Pazoxenue 0eoro
CBETa B CIICKT]

Hroro nmo pasaeny

Pa3znen 7 KBanToBbie
AAIBJICHHUS

Hcnyckanue n

IIOTJIOIICHUEC CBCTA
aToMaMu

CrtpoeHre aTOMHOTO
anpa

SlnepHblie peakuu
Hroro nmo pasaeny
IHoBTOpUTEIBLHO-

00001IIIAOIIIMIA
MOIYJIb

16

16

Bubnnoteka LLIOK
https://m.edsoo.ru/7f41a4a6

- BOCIIUTaHHUE
KYJBTYpbI
MPOCTPAHCTBEHHOTO
MBIIIJICHUS,
BOCIIMTaHUE
KYJBTYPbI
KOHCTPYKTUBHOTO
MBIIJICHUS

- BOCITUTAHUE YMEHUS
CIIyIIaTh U
y4acTBOBAaTh B
00CyXIeHUN
npoOIeMBbl;

- BOCTIUTHIBATH Y
yYaIuXxcs BBIICPKKY,
camoo0JiafaHue,
HEBO3MYTHMOCTH JyXa
B CUTYaIUsIX
WHTEJUICKTYJIbHBIX
3aTpyJHEHUN,
YBEpPEHHOE
MIOBEJICHUE;

-: BOCIIUTBIBATh Y
yYaIuxcs BBIICPKKY,
camoo0Jiafganue,
HEBO3MYTHMOCTH JyXa
B CUTYaIUsAX
WHTEIJIEKTYalTbHBIX
3aTpyIHCHUH,
YBEPEHHOE MTOBEJICHHE
BO BpeMsI ITyOJIUYHOTO
BBICTYIUICHHUS,

- BOCTIUTHIBATH Y
yYaIXxcs yMCHHE
OTCTauBaTh CBOIO
MTO3HIHUIO,
COOCTBEHHBIE B3IJIAIbI
U yOeXKIIeHUS;

- CI0CcOOCTBOBATh
YCTaHOBJICHHIO
MOJIOKUTEIBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce.
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8.3

8.4

8.5

Mexanunueckue
SIBJICHUS

TemoBrie IBJICHUS

DJIEKTPOMArHUTHBIE 1
SIBJICHUS

CBETOBBIE SBIICHUSA

17

[loBTOpEHUE 1
00001IeHne 136

Hroro nmo pasaeny

OBLLEE
KOJIMYECTBO
YACOB 3A 9 KJIACC

5. cucrema oueHUBaHUSA

CucremMa OIICHKH TpU3BaHa CIIOCOOCTBOBATH MOJJACPKAHUIO S€AMHCTBA BCEH
CUCTEMBI 00pa30BaHMs, 00ECIICUCHUIO TPEEMCTBEHHOCTH B CUCTEME HEIIPEPHIBHOTO
obOpazoBanus. E€  oCHOBHBIMH  QYHKIUSMH  SIBIISIFOTCS:  OPHCHTAIUS
00pa30BaTeIILHOTO MPOIlecca Ha JOCTHKCHHE INIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
OOIl COO wu o6ecneuyenne >(hPeKTUBHON OOpPaTHOW CBS3HM, MO3BOJISIONMICH
OCYILECTRIIATH YIPaBICHUE 00Pa30BaTEIBHBIM IIPOIECCOM.

OCHOBHBIMU HAIPABJICHUSAMU W ICJISIMH OILCHOYHON JEATEIBHOCTH B
00pa30BaTEeIILHOM OPraHU3aIlUH SBIISIOTCS: OIICHKA 00pa30BaTEIbHBIX JOCTIKEHHIMA
00yJaroNMXCsl Ha Pa3IMYHbIX dTanax o0ydeHHs KaKk OCHOBA MX MPOMEKYTOYHOH U
UTOTOBOM aTTECTAllMU, a TaK)KE OCHOBA IMPOLEAYP BHYTPEHHETO MOHHMTOPHHIA
00pa3oBaTebHOM OpraHu3alu, MOHHUTOPHHIOBBIX UCCIICIOBAHUI
MYHHIIHITAJILHOTO, PETHOHAILHOTO | (pe/IepaibHOTO YPOBHEH.

Cucrema BHYTPEHHEH OIICHKH BKITIOYACT:
CTapTOBYIO TUATrHOCTHUKY;
TEKYIIYI0 U TEMaTHYECKYIO OLICHKY
UTOTOBYIO OICHKY;
IPOMEKYTOYHYIO aTTECTAIHIO;
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® [ICHXOJIOIO-IIEJarOrM4EeCKOe
HaOII0/IeHNE
B cootBerctBumn ¢ @OIT OOO cucrtema OlleHKH peaiu3yeT CUCTEMHO-
JNEATEIIbHOCTHBIM, YPOBHEBBIM M  KOMIUIEKCHBIM  IOAXOABI K  OLIEHKE
oOpa3oBaTenbHbIX AOCTKeHUU. [lon omenkoil o0pa3oBaTeNbHBIX JAOCTHXKEHUN
oOyyJaromerocss MOHUMAETCS OINPEJCICHUE M BBIPAKEHHUE B YCIOBHBIX 3HAaKaX —
OaJiax, a TAk)Ke B OLIGHOYHBIX CYXKACHUSIX YUUTENSl CTETICHH COOTBETCTBUS 3HAHUH,
YyMEHUH M HaBBIKOB 0O0ydaromierocss TpeOOBaHUSAM K YpPOBHIO MOATOTOBKHU
IKOJILHUKOB, yecTaHOBIIeHHBIX OOIT OOO. [enbto orneHnBaHus 00pa3oBaTeIbHbIX
JOCTHXKEHUM — 00ydYarouuxcst  SBJISIETCSl  ONpeNesieHue CTENeHHM  OCBOEHUS
obyuarorumucs OOIT OOO0.
dopmamMu KOHTPOJIS SIBJISIOTCA
® [MCHbMEHHAsS: MMCbMEHHBIA OTBET y4alllerocsl Ha OJIMH WJIM HECKOJIbKO
BONPOCcOB (3amanuii). K nuceMeHHON NpoBepKe OTHOCATCS: JOMAIIHKE,
IPOBEPOYHbIEC, KOHTPOJIbHBIE, COUMHEHUs, TecToBbie B (popmate OI'D,
TBOpUYECKHUE pabOThl MPOEKTHHIE padOTHI;
® YCTHas: YCTHBIM OTBET HAa OJUH WJIM HECKOJIBKO BOIPOCOB B (hopme
JManora, MOHOJIOTa, Oecebl, coOeceI0BaHms, 3a4eTa Ui UHON (opMe;
® KOMOMHHMpOBAHHAas: MPEANOJaraeT CoYeTaHWe MUCHbMEHHBIX U YCTHBIX
(dbopM MPOBEPOK B pa3TUYHOM COOTHOIICHHH.
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