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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON porpaMmsbl, pencraBieHHbIX B DI'OC COO, a Takke ¢ yu€ToM denepabHOM
paboueil mporpaMMbl BOCITUTaHUS M KOHIETIIINY TpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3yrolldX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (u3MKe HampaBieHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METaIlpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIE
pe3yJIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METANpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera «Pu3ukay 1o rogam o0yueHHUs..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOLUIMM Uil €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pUMEHEeHNE PU3NYECKUX 3HAHUI ONpeieisieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaoOB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJa B GOPMUPOBAHKE
€CTeCTBEHHO-HAY4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHUH NPUMEHATh
HAy4YHBI METOJ1 TO3HAHUS IPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAaHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHl Kypc ABISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kkypce sBisiercss (GOPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTOM TEXHHUYECKHX U TEXHOJOTUYECKUX IPUIIOKEHNUN U3YYECHHBIX TEOPUH U 3aKOHOB.

Hoesn sxonocusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM Npo0OjeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palioOHAIBHOTO PUPOIOTIONb30BaHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopud ((HOpMHUPOBAHHME NPEACTABJICHHN O CTPYKTYpe MOCTPOCHHS
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busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (PM3UKU pealn3yeTcs MPEexX/e BCETro 3a CUéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (Gu3nke OOBEAWHEHBI B OOIIMHA CITHMCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHAleHusa kKabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yIenseTcs PelICHHIO Pacu€THBIX W KadeCTBEHHBIX 3a1ad. [lpu saTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIONINE PUMEHATH H3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3NYECKUX SBICHUA M TIPOIECCOB B
OKpYXaromie >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
obecrieyeHnIo yueOHOTo Tporiecca 0a30BbIi YPOBEHb Kypca (PH3UKH HA YPOBHE CPEAHETO 00IIEero
00pa30BaHUs JIOJKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOr0 KaOuHeTa (PU3MKHM MM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuHere (u3nku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOe 00Opy/IOBaHME Ul BBIOJHEHMS YKa3aHHBIX B
nporpaMMe 1o (Gpu3rKe y9eHHUIECKUX MPaKTHIECKUX paboT U JEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECTeUMBAET IOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAaeTCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M ITU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(POBBIX JTaOOPATOPHIA.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHE HHTEpeca W CTPEMJICHHS OOYYalONIMXCS K HAaydYHOMY HW3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAayyHOM MeETOJie TO3HaHUS U (OpMHUpPOBaAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3Y4YEeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUH OOBSCHATH SIBIICHHSI C UCTIOJIh30BaHNEM (PH3MUECKUX 3HAHUH U
HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STUX Lesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
M3y4YeHus Kypca GU3MKUA Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PH3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHE YMEHHI MNPUMEHITh TEOPETHUYECKHEe 3HAHUA MJi1 OOBSICHEHHS
¢u3nUecKux SBICHUH B MPHUPOJIE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MO/IEIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/JaHne (Pr3nYecKoi MOIeNH,
aJIeKBaTHOMW yCIIOBUSIM 3aJ1auu;

e noHUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIILYIO CPELy;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHUX
SKCIIEPUMEHTOB, aHaIW3a M  HMHTEpPHpeTauud  HHPOpPMAIUH,  ONpEeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha usydenue ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaromuxcs.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOAbL. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBblie ¥ TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHoe ABW)KEHHE. J[BH)KEHHME MaTEepHANbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEHAsA CKOpocTh. [lepruoa u yacrora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCcTpoiicTBa U MpakTUYECKOE IPUMEHEHHUE: CIUIOMETP, ABUKEHUE CHAPSAIOB,
LIENTHBIE U PEMEHHBIE NTEPEIaUH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUSI.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanyne COOTHOIEHUS MEKY I TSAMH, IPOMIEHHBIMH TEJIOM 3a [TOCJIEA0BATEIbHBIE
paBHBIE TPOMEXKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBJKEHUU C HA4aJbHOM CKOPOCTHIO,
PaBHOH HYIIIO.

N3yuenne nBUKEHNS ApPHUKaA B BI3KOW KUIKOCTH.

N3yuenue NBMKEHUS Tea, OPOLIEHHOTO FOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoil 3akoH HeloroHa s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buasl Tpenus (1okosi, CKoJbXeHus, kauenus ). Cra tperus. Cyxoe Tpenue. Cuina
TPEHUsSI CKOJIbXKEHHUsSI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CUJTIbI OTHOCUTEIIBHO OCHU BpalleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAIINUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Je(OpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MexaHuke

Hmnynbe MatepuanbHOR TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas sHeprus. [loTeHnnanbHas 3HEprUs yupyro AepopMUpOBaHHOM MPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUECKOM SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKON SHEpruu Teia Ha
IIpUMEpE PacTSHKEHUsI pE3UHOBOTO JKIyTa.

Pa3nea 3. MosekyasipHast pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
BbpoynoBckoe nBmwxkenne. duddysusa. XapakTep IBMKEHUS U B3aMMOICHCTBHSI YaCTHUIT BEIIECTBA.
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Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TN U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
TUX MoJenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BeHIeCcTBa, (oTorpaduu MOJEKYI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpYIOLLAs IPUPOLY ABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATyPhl BO3/IyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHamuueckass cucteMa. BHYTpeHHsIS 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHsIsI 3HEprusi 0JHOATOMHOIO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeIUI0BbIX MammrHax. KoadduimeHT nonesnoro neicTBus temnooii MmamuHsel. ki KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPaKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Teia MpU COBEpIIEHUH paOOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] IEHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue rupa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BUICOIEMOHCTpAIIHS ).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHAeHcaus. Mcnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTh BO31yXa. HachelleHHbIN map. YaenpHas TemwioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUTICHHS OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Tejaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYIPOBOJIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MOJeH. JINHUM HaNps>)KEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IpoBonHuku
U JUDJIEKTPUKU B JIEKTPOCTATUUYECKOM ToJie. [lusnekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJEHCAaTopa.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHIEHCATOPA OT IUIOIA M IIACTHUH, PACCTOSHUS
MEXIY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPUUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNEKTPOABMKYIIAs CUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexona. [TomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUS. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Tna3ma.

TexHuuyeckue ycTpoHCcTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
WUCTOYHUKM TOKa, DSJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKYyMHBIH JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJTYPOBOIHUKOBBIH JIMOJI, TaJlbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeTUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3JAeKTPOABMKYIIEH cuibl. KOopoTkoe 3amblkaHHe raibBaHUYECKOTrO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne cMEeIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3MmepeHue aIeKTpOABMIKYIIEH CUIIBI MICTOYHUKA TOKA ¥ €0 BHYTPEHHETO CONIPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Nzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsieTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsaimus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbI YpaBHEHUH, JIMHEWHAs PYyHKITUs, Tapadosia, Tunepooa,
uX rpaduky U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U HMX MPOEKIUU Ha OCHU KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexanmueckoe IBUKEHHE B )KMBOU mpupone, 1uddys3us, ocMoc, TemI1000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEW U Ta30B, AJIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
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BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mnapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UHUCIIE
HAHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJE.
Bexrop marauTHONM MHAYKIMU. [IpMHIMI Cynieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuK. KapTrHa TMHUI MarHUTHON MHAYKLINU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJjie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIMU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuwna Jlopenna, e€ MOIyJlb W HampaBieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW HMHIYKIIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYLIAas CHUJa WHAYKLHMHW B IPOBOJHHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JInHMM MHIYKIMY MarHUTHOTO TOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccnenoBanne JeMCTBUS MOCTOSIHHOIO MarHATa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW NHIYKIIUH.

Paznen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOae0anus

Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojiebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyaa W (asza koneOanuid. [Ipy>KWHHBI MasSTHHK.
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MareMaTnyeckuii MaSTHUK. Y paBHEHHE rapMOHHYECKUX Kosaebanwuii. [IpeBpaimenne a3Hepruu npu
rapMOHUYECKHUX KOJICOAHUSX.

Konebartenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOJIEOATeIbHOM KOHTYpe. AHAJNOTHs MEXIYy MEXaHWYECKMMHU M 3JICKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX /IeHHbIE MeXaHUYEeCKUE KojaeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTPeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3eKkTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCHMMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOa MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanve IEpEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

MexaHnnyeckue BOJIHBI, ycIoBHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3IyYeHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTaIus BekTopoB E, B, V B anekrpomMarautHo# BonHe. CBOMCTBA 3EKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TNpeJoMieHHe, nonspuzauus, audpakuus, wuHTeppepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[lkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMITBI pagnoCBA3M U TeneBUIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHu4eckue yCcTpocCTBa M NMPAKTUYECKOE NMPHUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBAsl JIMATHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajAuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.
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KoneOG:mromeecs Teno kak HCTOYHUK 3BYKa.

Habumonenne otpaxkeHus U IPEJOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM W YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IMpeJoMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpejie.
JIyd cBeta. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHue HM300pakeHUN B IJIOCKOM
3epKajie.

[Ipenomnenune cBera. 3aKkOHBI MpeIOMIIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONMHOrO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxkHbli coctaB 6enoro cera. L[ser.

CoOuparomue M paccewBaromue JUH3bI. ToHkas mmH3a. DOKYCHOE pAaCcCTOSHUE U
ONTHUYECKasl CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOJI0IeHNs] MAaKCUMYMOB U MUHUMYMOB B MHTEp(EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IN(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuuyeckue ycTpolcTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jyna, (oToammapar,
NPOEKIMOHHBIN arnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAs PEeHIETKa,
HOJIIPOU /.

Llemoncmpayuu

[TpsimonuHeiHOEe pacHpocTpaHEeHHe, OTpakeHHWE M TpeioMieHue cBeTa. OnTuueckue
pUOOPBHI.

[TonHOE BHyTpeHHEE OoTpakeHrne. MoJienb CBETOBO/1A.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TorydeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4eHue criekTpa ¢ TOMOLIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEILHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHON Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBsizu 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPTHUs U UMITYJIBC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmrteitna mia Gotodddexra. «Kpacnas rpanuna» gorodrddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XUMHUYECKOE JIECTBUE CBETA.
TexHHUecKknue yCTPOWCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poToryneMeHT, (OTONATUHK,
coJlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C LIMHKOBOM TJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lmanerapHas
mozenb atoMa. Iloctynatel bopa. M3nyuyenue u nornomeHue GOTOHOB NpHU IEpexoje aToMa ¢
OJIHOTO YPOBHS 3HEpIruu Ha Apyroi. Buasl criektpo. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.
BonnoBele cBolicTBa yactull. Bonnel ne bpoinsa. KopmyckyaspHoO-BOIHOBON Ayann3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHnyeckue yCTpPOMCTBA M NPAKTHUYECKOE IPUMEHEHHUE: CIIEKTPaJbHBIA aHAIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHenvaTbiX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HabmoneHue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTb CTPOEHUS Apa. OTKpBITHE PaIMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOro u3inyuyeHus. CoiicTBa anbda-,
Oera-, raMMa-u3iTyueHus. BiusiHue paJioakTUBHOCTH Ha SKUBbIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHA M HeWTpoHA. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. Maccooe uncio sapa. M3oTomnsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
paZMoaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. JedexT maccer sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOreMbl W TMEPCHEKTHBHI  SIACPHON
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTrETHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
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Metonbl HaOMIOEHNS U PETUCTPALIMH FIIEMEHTAPHBIX YACTHII.

OyHnaaMeHTanbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHHYeckue yCcTpONCTBAa U IPAKTHYECKOE NPUMEHEHHE: IO3MMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Oranel pa3BuTUs acTpoHoMuH. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE ABHKEHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKU. /[narpamMmma «CIeKTpalIbHbII KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Julsl  3BE3/  IJIaBHOU
nocie0BaTebHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTaIbl )KU3HU 3BE3 L.

Muneunsiii [1yTe — Hawa [Manaktuka. [Tonoxxenue n neukenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIpEICNIEHUs MOJI0KEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro noxymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JlyHsl, maner, Mneunoro IlyTu.

O0o0maroniee NnoBTOpeHHE

Ponep u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
ATHYECKOH chepax 1eaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4HOH KapTHHE MHpa, poib (usuyeckod Teopuu B (OPMHUPOBAHUHU TPEJCTABICHUH O
buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJACTaBICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBSI3H

N3yuenmne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCymIecTBISieTCS C YYETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHME, HAay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJAHBIC 3JIEMEHTApHBIX (DYyHKIHA,
HPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeAEICHNE oAU TNIOCKUX PUryp 1 00bEMa Tell.

buonoeus: snekrpuueckue sIBICHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU NPUPOAE, ACUCTBUE PalMalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

14



l'eoepaghus: marHUTHBIE TOOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyH, (POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIICTPACEHUN.

Texnonozcusn: MTMHUM DJIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOIO TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBYU-meun,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImaHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» MOKHBI OTpPaKkaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAlMM, TTO3UTUBHBIX BHYTPEHHHX
yOXKICHHUI, COOTBETCTBYIOLIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacilIMpeHue KU3HEHHOI'O OIbITa M ONBITA JESITENBHOCTH B IMPOLIECCE PEealn3allud OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B HMHTEpECcax TIPakIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPAaBIEHUHU B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMH HHCTUTYTAaMHU B COOTBETCTBUHU C UX
GYyHKIMSIMU ¥ Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

4) 3C¢TeTHYECKOT0 BOCITIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
buznyecKoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K pa3muyHbIM chepam mpodhecCHoHaTBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccuu u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUH BCEH JKU3HU;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpPBI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUN B OKPYKAIOLIEN Cpe/ie HAa OCHOBE 3HAHUS LIEJIE
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH 9SKOJIOTMUECKOW HAINpaBIE€HHOCTM Ha OCHOBE
UMEIOLNXCS 3HAaHUN 10 (pusmKe;
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7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUYEHUS (PH3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIE0BATEIbCKYIO JESATEIbHOCTh HHANBHUYaIbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYTIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNENATh UEIHU ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBIICHUSX;

pa3pabaThIBaTh IUIAH PELICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOUINXCA MaTepuaibHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCIOBHUSIX pEaJbHOT0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHIATUSAMH W MeToAamu (pu3mdeckoi
HayKU;

BJIQ/IETh HAaBBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATEIHbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEPIIPETaIuH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsAX, B TOM YHCIIE TIPU CO3aHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W W aKTYaJlM3UpPOBATh 3a7ady, BbIABUTATh
TUTIOTE3Yy €€ PEIICHHS, HAXOAUTh apTYMEHTHI JJISI JOKa3aTelIbCTBa CBOUX YTBEPXKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJTM3UPOBATH MOJIYYCHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4i B 00pa30BaTEIbHOM JCSITEIHBHOCTH, B TOM
qrclie TIPU U3YYeHUH (DU3HKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPE/IIaraTh OPUTHHAIbHBIE TTOJAXOAbI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJy4YeHUS WHOpManuu U3NYECKOTO COJEp’KaHUs U3 HCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh IOHWCK, aHaJlIu3, CHUCTEeMaTU3ALMI0 |
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (HOPM MpE/ICTaBICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHUEM
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TpeOOBaHNI IPrOHOMHKH, TEXHUKN O€30MIaCHOCTH, TUTHUEHBI, PECYypcOoCcOepEeKeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (DPU3MYECKOTO COJNEpXAaHUS B pa3IM4YHBIX (Qopmarax ¢ ydérom
Ha3HauYeHUs HHPOPMALUH U 1IeNIEBOW ay IUTOPHH, BEIOUPAst ONTUMAIIbHYIO (OpMY IIpeCTaBICHUS
Y BU3yaJI3allly.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(QIMKTBHI;

pPa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3pPEHHs C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMPATh TEMATUKY U METO/bl COBMECTHBIX JICHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIBbHOCTH, OPIaHHU30BBIBATH U KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJIOTO YYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUsS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIcHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHIO SPYIUIMH B 0071acTH (PU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBI YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MO3HABATEIILHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAJIU3€ PE3YIbTAaTOB JESITEIIBHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
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B mporecce 1OCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMEI 110 (PU3HUKE IS
YPOBHSI CpeAHEro O0IIero oO0pa3oBaHUs y OOyYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAIBLHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOoperyJIMpPOBaHMsI, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE€ MIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IEIU U YyCIIeXy,
OINITUMHU3M, MHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEIA;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIIMOHAILHOE COCTOSHUE IPYTHX,
YUYUTBIBATh €TI0 MPHU OCYILECTBICHUH OOIICHHSI, CTIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C IPYTHMHU
JFOJIbMH, 3a00TUTHCS, MIPOSIBIISATH HHTEPEC M pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax pojib U MeCcTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHO! KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKON
JIeITEeIILHOCTH JIFOICH

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBINA DJIEKTPUUECKHUM 3aps] IPU PELICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBa M BJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJieHue Tel,
JBUKEHHE 110 OKPY>KHOCTH, MHEPLUS, B3auMoielicTBUE Tel, Tuddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUN),
TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAlus, IUIaBJIEHWE, KpHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, 3JeKTpU3alusl Tej, B3auMOJeiCTBHE
3aps/0B;

ONKCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCIOJb3ys (M3MUECKHEe BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIIYJIbC Tella, KHHETUYeCcKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAYECHUS
U €IMHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE JaHHYI (U3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYNHAMU;

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas DSHEeprus
XA0THYECKOTO JBM)KEHHUS MOJIEKYJ, CPEJHEKBAJpaTU4Has CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3UUECKUM CMBICI UCIOIb3yEMbIX BEIUYMH,
uX OOO3HAYeHMS M EIMHUIBL, HAXOJUTh (OPMYJIBI, CBSA3BIBAIOUINE MAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTUMU BEJIUYNHAM;

ONMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3aps, JIEKTpUYECKoe IOJIE,
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HANpsDKEHHOCTh TIOJISl, MOTEHLMAaJ, Pa3sHOCTh IMOTEHUHUANOB; MpPU OINHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX OOO3HAUCHHWs W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCHONB3Ys (hU3MYecKHe 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHMYECKOW YHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIHUI CYTIEPIO3UIIMH CHJI, IPUHLIUI
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHMYECKOW SHEPTUU TEIUIOBOTO JBIIKCHHS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKkoH KyJoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOe BhIpaKEHUE U YCIOBUA (TpaHUIlbl, 0071acTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUYCCKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (POpMYyIUpOBaThH
po0JieMy/3a1aqy v THIIOTE3y YIeOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KCHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHUS M HCIONb30BaTh H3BECTHBIE METOIbI OIICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKY (PM3MUECKUMU BEIIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI IOJyYECHHON
3aBUCHUMOCTHU (PM3NYECKUX BEIMYUH B BHJIE TAOIHI] U TpadUKOB, 1eJaTh BEIBOJIBI 110 PE3yJIbTaTaM
UCCIIC/IOBAHMS,

coOnrofaTh mpaBuia O€30MacHOr0 Tpyda MPU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1aOOpaTOpHOTo 000pyI0BAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MYECKOW MOJIENBIO, WCIIONb3YS
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1adll BHIOMPATh (PU3UUYECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYINBI, HEOOXOIMMEBIE Ui €€ pelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccy’kKIeHU C ONOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHMUS,;

UCTIOJIB30BAaTh MPH PEIICHUH Y4eOHBIX 33a71a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTHT
JUISL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEPIpPETAllMd U TPEACTaBICHUS Yy4eOHOW U Hay4dHO-
MOITYJIIPHOM MH(DOPMAITUH, TOTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KDUTUIECKH aHATM3HPOBAThH
noJy4aeMyro HH(opMaIuo;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCIKHBIX yUEHBIX-(DH3UKOB B pa3BHTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETUIECKHE 3HAHUS MO (PH3HUKE B TOBCETHEBHOM KHU3HHU JUISI 00€CTICUCHUS
0€301acHOCTH MpHU O0paIeHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU yCTPOHCTBAMH, Ul COXPAHEHUS
3JIOPOBBSI U COOJTIOJICHUSI HOPM DKOJIOTUIECKOTO TTOBEICHUS B OKPYKAOIIEH cpee;

paboTaTh B TPYIIE C BHITIOJTHEHUEM Pa3IMIHBIX COIMANTBHBIX POJIEH, TNIAHUPOBATh PaboTy
TpyNObl, palUOHAIBHO pacHpeneNsTh OOS3aHHOCTH W IUIAHUPOBATh JESATENBHOCTH B
HECTAH/IAPTHBIX CUTYyalHsIX, aJICKBAaTHO OIICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIHI B
pelieHne paccMaTpuBaeMoOl IPOOIEMBI.

K xonmy oOyudenust B 11 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUM:
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JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei: TOYEeUHBIH
JJIEKTPUUECKUH 3apsi]l, Iyd CBETa, TOYEUHbII HICTOUHUK CBETA, sIEPHAs MO/IEIb aTOMa, HyKJIOHHAsI
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SIBIEHUS (IIPOLECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIUS, JACHCTBHE MAarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPAHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii d3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UCKYCCTBEHHAs Pall0aKTUBHOCTb;

OIUCBIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (3JIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEI) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONb3ys (U3NYECKHE BEJIUYMHBL: AJIEKTPUUYECKUI 3apsa, cuia TOKa, 3JIEKTPUUYECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTYyIIKW, SHEPTHs AJIEKTPHYECKOTO0 M MAarHMTHOTO MOJIEH, MEepHoJ M 4YacToTa KojeOaHW B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U Cujla TOKa B MPOLIECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OO003HAUEHUS M EIUHMIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIE SIBIEHUS W MPOLIECCHI, HCMONb3YysS (QHU3NUECKHE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
uMIyibc (OTOHA, MEpPHOJ| MOJypaclaga, SHEpPIrus CBSI3M AaTOMHBIX sjiep, HpU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HWCIIONB3YeMbIX BEIUYMH, MX OOO3HAYEHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (PU3MUYECKYIO BEIIMUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PU3UIECKON BETMUMHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3Yys (pU3MUecKHe 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HWHAYKLUH, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTpPaHEHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTod(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUsl AJIEKTPUYECKOrO 3aps]a, 3aKOH COXpPaHEHHUS MacCOBOIO 4YHCIa,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pacraja, NpU 3TOM pa3iIuyarh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHHWE BEKTOpPA MHIYKIIMA MarHUTHOTO TIOJS TMPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOBb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEPEHUil: mnpu 3ToM  (OpMYyIHPOBATh
npobaeMy/3agady ¥ rHIOTe3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh yCTAaHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTE OIBIT U POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJIBHBI CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEW U3MEPEHUN;
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UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C CIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTH PE3yibTAThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHIE TaOmUI W TpaduKOB, [AenaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEI0BAHMS;

coOuoiaTh IpaBuia 0€30MacHOro TpPyAa IpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHNUS;

pemiath pacy€THbIE 3aJaud C SBHO 3aJaHHON (PU3MUYECKOW MOJENbIO, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJIU3a yCJIOBMs 337a4l BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIC IS €€ pelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOI'O 3HAaYE€HUs! (PU3MUECKON BEITUYMHBI;

pelmaTh KadyeCTBEHHBIC 3a/ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccy’kKIeHUI ¢ ONOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBJICHMUS;

UCTIOJIB30BAaTh MIPH PEIICHUH y4eOHBIX 33]1a4 COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOIOTHU
JUIs TIOUCKA, CTPYKTYpUPOBAHMs, HWHTEPIPETALMUd M MpPEJCTaBICHUS Yy4yeOHOM W HaydHO-
HOITYJIIPHOI MH(DOPMAITUH, TOJTyYeHHON U3 Pa3JINYHBIX HCTOYHUKOB, KDUTUYECKH aHAITM3UPOBAThH
HoJy4yaeMyro UH(opMauo;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3anyarh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HUKE B TOBCEIHEBHOM )KU3HHU [T 00€CTICUeHUS
6€e301acHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ul COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOTO MIOBEJECHHS B OKPY KAIOILEH CPeIe;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBaTh JESATEIBHOCTH B
HECTAHJAPTHBIX CUTYyalMsX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXI0TO M3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos
Ne i/ HaumeHoBaHue pa3iesioB U TeM K 0 JaekTpoHHbIe (HU(POBHIE)
) NMpoOrpamMmbl Bcero p;;[OTTI::HBHHe p;)ﬁz:::;mecxne o0pa3oBaTe/ibHbIE PeCYpPChI
Paznen 1. DU3UKA U METO/JbI HAYUYHOTI'O ITO3HAHU S
11 ®u3uKa 1 METOAbl HAYYHOI'O O3HAHUS 2 bubmorexa LOK
' AIbL Hay https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnnoreka [JOK
' da3oBbIe NIEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubmorexa LIOK
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https://m.edsoo.ru/7f41bf72

4.2

ITocTOsIHHBIN 2I1EKTpUYECKHUNA TOK. TOKHU B
PasIUYHBIX Cpelax

Nroro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12
22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jie/ioB U TeM (uudpoBbie)
Ne i/ IpOrpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATENbHBIE
padoThbI padoTbI pecypesl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJeKTpOMarHuTHas 11 1 3 bubmumorexa [IOK
' UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazngeny 4
Paznen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
4.1 DJIeMEHTBI KBaHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpochne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMROE 7p0 > https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro o pazaeny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
bubnnoreka [HOK
6.1 OGobmatomee nosToperue 4 https://m.edsﬁ).ru/7f4lc97c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA
*  ®wuswmka, 10 xiracc/ Mskumes ['.51., [lerpoa M.A., Crenanos C.B. u apyrue,
OO0I1eCTBO ¢ OrpaHUYEHHOMN OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocsemenue»
»  @usuka, 11 xnacc/ Mskumes I'.J1., byxosues b.b., Hapyrun B.M. nox penakuueit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://myschool.edu.ru/
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