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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTesIbHON MporpaMmbl, IpeacraBieHHbIX B OI'OC
COO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO  moaxoaa. [Iporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusim PI'OC COO k MmIaHUPYEeMbIM JMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
(GU3MKK Ha YpOBHE CpelHEro 001iero oopa3oBaHus, INIAHUPYEMbIE PE3yIbTaThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MPEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI O TOJIlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[lkonpHBIT Kypc (Qu3ukm —
CUCTEMOOOpa3yIoONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHrne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMupoBaHWEe YMEHUN TPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJCP)KUT MaTepuall U3 BCEX Pa3AesioB (PU3HKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beMHEH BOKpYr GU3MUECKuX Teopuil. Bemymmum B Kypce SBISIETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UYECKON HAyKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJICpKaHUs, TOCBSIIEHHBIX JKOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMU AJIEMEHTaMH Kypca (M3MKH Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHUAX O TMPHUPOJC, TPaHHUIIAX
NPUMEHUMOCTH TEOPHUH, JIJI1 ONHCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSITEIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEIUHEHBI B OOIIUHA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OI[EHKH, OCYIIECTBIISIETCS
ydacTHUKaMu  0Opa3oBaTEeNbHOTO TIpOIlecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAaHUS W OCHallleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE HW3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaKk U UHTETPUPYS
3HaHUS W3 pa3HBIX pasznenoB. [l KadecTBEHHBIX 3aady IMPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro rmporiecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnHeTa (M3UKU WK B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro IuKkia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYTI0BaHHE.

JlemoHCTpannoHHoe 00opynoBaHue GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAET MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHA.

JIaGopatopHoe 000pyAOBaHME IJi YYEHHYECKHMX MPAKTHUECKUX padoT
dbopmupyeTCcs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a60paTOPHOTO O00OPYNOBAaHUS JODKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHE WHTEpECa M CTPEMIICHHSI OOYYaroluXcs K HAyYHOMY
U3YYCHHUIO MPUPOJILI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HU3y4CHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupOBaHWE YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSX,  3aKOHAaxX, TEOpHAX, BKIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IuYHBIX 3a7a4 C SBHO 3aJaHHOMN
(dbu3uYeCKO MOJIENBI0, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TPOLECCOB, HX BIHUSHUA Ha
OKPYKAIOILYI0 CPENY;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUYECKOMN JEATEITbHOCTH.

Ha usydyenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenymaraemeiii B mporpamme mo (uU3MKe TMepedyeHb JIA0OPATOPHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBEICHHS JTabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI0 O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
®dusznveckue 3aKoHbI M TEOPUU. ['paHUIBI TMPUMEHHUMOCTH (HU3NUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienune, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HAa OCH CHCTEMblI KOOPJMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHudeckre yCTpOMCTBa W MPAKTUUECKOE IPUMEHEHME: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpazoBanme ABUKEHUN ¢ HCTIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHnne HEpPaBHOMEPHOTO JBUXKEHUS C  LEIbI0  ONpeJeTeHUs
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBuxeHus tena, OpoIIeHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TaAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTHUBICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbc MaTtepuanbHOW TOUYKHM (T€a), CUCTEMbl MaT€pUAIIbBHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE HMITYJbCa Tella. 3aKOH COXPAHEHUsI MUMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpoucTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIMATILHON YHEPTUU B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JOBIKEHUS W B3aMMOJICMCTBHUSl YACTHI] BEHIECTBA. MoJelIn CTPOECHHUS ra3oB,
KUJAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHH HACAIbHOrO raza. AOCOMIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M30mpoieccsl B UACaIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BellecTBa, Gororpadun
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas IpUpoay AaBICHUS I'a3a Ha CTEHKHU COCYa.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJI€AbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00BbEMa KOMHATHI, IaBJICHUSI U TEMITEPATypPhl BO3/IyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U pabota. BHyTpeHHssT sHeprust 0JHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayun: TemIONPOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeTbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne epBOTro 3aKOHA TEPMOJAMHAMUKH K M3oImpolieccaM. I’ padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TerioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaliuHax. Koad@uIMEeHT Mojae3Horo
nericTBusl TeruioBod MamuHbl. [ukin KapHo u ero ko3Q@UIMEHT MOJe3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIOIHEPTEeTHKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPruu Tella MpH COBEPIIECHUU pabOThI: BBUIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnpiT 1o aanabaTHOMY paCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeuwyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
Y OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayXxa. HackllieHHbINA T1ap. Y aeibHas TEmoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTamuioB. JKunakue kpuctamibl. COBpEMEHHBIE MaTEepUAIbI.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUN TOJIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJIEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKUX
3apsaAnoB. [IpoBOAHUKY, AMAIEKTPUKH U TOTYIPOBOTHUKH. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsija.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpuueckoro mnois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HATNPSHKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun anekrpocraruueckoro mossa.  [lorennman. PasHocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSHUSA MEXKAY HUMHU U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIETbHOE COMPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTH  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOJAUMOCTD
nmoynpoBoiHUKOB. CBoiicTBa Pp—N-niepexona. [omynmpoBoIHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax d3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, WCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! HUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3MmepeHue HIEKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne neKTpoABUKYILEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyImecTBIS€TCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, rumnepbona, uXx rpaduKd U CBOWCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIBI TEILIONEpEIadyH, TEIIOBOE
pPaBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUJIKOCTEU W Ta30B, DJIEKTPUYECKUE CBOMCTBA METAJJIOB, DJIEKTPOJUTHYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOJIIMITHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4€HUST COBPEMEHHBIX MATEpUaIOB, B TOM  YHUCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJJIEKTPOCTATHUYECKAs  3allUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

IloctossHuble MarumThel. B3amMmopaeiicTBHE IIOCTOSIHHBIX  MAarHuTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHIAYyKUMU. KapTuHa TMHUN MarHUTHOMN
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS UIMHHOTO OPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHuE. JIBU)KEHUE 3apsiKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM MoJje. Pa6ota cumisl Jlopenna.

SIBneHne BIEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJIHUKE, IBHKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYeCKHEe YCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: ITOCTOSTHHBIE
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KOJICOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoxXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOaTEIhbHOM KOHTYDE.

[IpeacraBnenrie 0  3aryxarommux  KojeOaHuWsX.  BBIHYXIeHHBIE
MexaHudyeckue KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uatepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: U IPeTOMIICHUS MEXaHIUYECKUX BOJTH.

Hab6nronenue natepdepeniinm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
9aCTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, ToJIApr3aIus, Tudpakims, nHTeppepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akOHBI TMpeEIOMIICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

CoOuparomue W pacceuBaroIye JUH3bL. ToHKas auH3a. PDOKYyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o00pakeHHil B
coOMparoIUX W pacceuBarOmMX JuH3aX. @opmylna TOHKOH  JIMH3BIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepeHius cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOCKIIMOHHBIM aIlapar, MHUKPOCKOII, TEJICCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMoJIMHEWHOE pPACIIPOCTPAHECHUE, OTPAKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHune criekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue qucnepcuu cBeTa.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBsi3u 3HEprud (PoOToHA € €ro 4YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUH aTOMa BOJIOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpoisa. KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

S nepHble peakunu. Jlenenre u CUHTES sIEp.

SAnepubrit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U EPCIEKTUBEI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIIbHOCTU. BHYTpEeHHEE CTpOEHUE
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIECHUH U 3Bostonnu CoJHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumbl ranakTuk. PaguoramakTuku W KBaszapbl. UEpHBIE OBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M Cc VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX  MPUJIOKEHUM 1T OMPEICICHHUS TIOJOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm w acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a, (PU3NUecKas BeIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHUE BEKTOpPOB, NPOM3BOJAHBIC AJIEMEHTApHbIX (PYHKIUN, MPU3HAKH
noI00Msl TPEYTOJIbHUKOB, ONpEAeNieHHuEe IUIOMIAId TIOCKUX (QUryp u oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTALIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIlepeaad, TeHepaTop MEePEMEHHOTO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pafap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Y4eOHOro mnpeaMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULUMUOHHBIM LIEHHOCTSM POCCHUWCKOr0 OOIIecTBa,
pacliMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCuOHATBHON NeITeTbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
IIJIaHBI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh SN JCSITEILHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpIiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATCIBHOCTh, OIICHUBATh COOTBETCTBHC
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITECIIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWUCKY METOJOB  pemieHus 3a7ad  (U3UYECKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeOOpPa3OBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJIHM3UpPOBATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAM3UPOBATh TIONYYEHHBIE B XOJI€ PEIICHHs 3a7a4dl pPe3yJbTaThl,
KPUTHYECKH OIICHHUBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OT[CHUBATH MPUOOPETEHHBIHN OIIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEITCHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33]lad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PeCypcoCcOepeKeHUsl, TPABOBbIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBHS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3UKHM W BO BHEYPOUHOU
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATh JICUCTBUS TI0 €€ JITOCTHUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIICHWUBATh HJEHU C IIO3UIIUM HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YYeOHbIE AeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmactu (PU3MKKM W  aCTPOHOMHHM, BBISIBJIATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ay, TJIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHUBHI B JACATEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OLICGHKHM CHUTYallMHM, BbIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBI JIPYyTUX IIPH aHalK3e pPe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEJIICKT, IIPEIOJIarafo I
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CAMOKOHTPOIIb, YMEHHUE [IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEITH
U yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXOIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (DOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3UUYECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIMalbHas CHUCTeMa OTCcuéra, abCOJIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUIKOCTEW W TBEPABIX TeJ,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XEHHE IO
OKPYXXKHOCTH, HWHEpIHUs, B3auMojeucTBue Teln, auddys3us, OpoyHOBCKOE
JIBWKEHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bhEMa Tell Mpu
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PaBHOBECHE, UCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B H3OMpoOIEeccax, JJCKTpU3alus Tel,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEprusi, IMOTCHIMAJbHAs  DHEPIHus,
MeXaHu4eckass paboTa, MEXaHWYECKas MOIIHOCTh; MPU OMUCAHUU TMPABUILHO
TPaKTOBaTh (PU3UYECKUN CMBICIT HMCIOJIb3YEMbIX BEJIUYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YyUYCHHBIE TEIJIOBHIC CBOWCTBA TEN U TEIUJIOBBIC SIBJICHMS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOTO0 JEHCTBUS TEIUIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJICKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIMOJB3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUN 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, UX OOO3HAYCHUS W CIUHUIIBI; yKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI W  SIBICHUS, HCHOIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l
3ak0Hbl HpBIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW DJHEpPTruH, 3aKOoH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBMKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIIepaTypoid, TEePBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHHS SJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHIMUIIBI JEUCTBHUS MalllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath MpoOseMy/3aadyy M TUIOTE3y Y4eOHOro SKCHEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTENW U3MEPEHHUI;

UCCJIeIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUJI€ TaOIuIl U TpaduKOB, JAeNaTh BBIBOBI IO pe3yJbTaTaM UCCIIEA0BAHNUS;

co0roAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  HU3MEPHUTENbHBIX  YCTPOHCTB U
71a00paToOpHOTO 000PYI0OBAHUS;

pemartb pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3aJlaui BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE JIJIsl €€ pEelIeHUs, POBOJUTh PacyYEThl U OLIEHUBATH
PEaIbHOCTD MOIYYEHHOT'O 3HaYeHUsI (PU3NUECKON BEJTMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHHMM  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  TOPEJICTaBICHUS Y4YeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCHUMCKMX W 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, IJIsi COXPaHEHHsI 3J0POBBS U COOIIOICHUST HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY KaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUTAHUPOBATh  JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJIETeH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WUYECKUe SBICHUSA (TPOLECChI) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKUA W KBAHTOBOM (U3HUKHU: JIIEKTpHUUECKas
IPOBOJUMOCTbH, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
AJNIEKTPOMATHUTHBIE KOJIEOAHUSI W BOJIHBI, MPSAMOJMHEHHOE pacrnpocTpaHEHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpaKkIus U NOIIpU3aLUs
CBeTa, nucrepcus cBeta, hoTtodnekrpudeckuit addext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paIlMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CHUJIa TOKA, HIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cua, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsijl U Cujla TOKa B
npolecce TapMOHUYECKUX  AJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUl CMBICT UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
JIPYTUMU BEJIMYUHAMY,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPH OINMCAHUU MPaBUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHUE TPOIECChl U SBJICHUS, HCIOJb3YS
¢du3nuecKre 3aKOHbI U MPUHIUILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPETOMJICHHUS CBETa, ypaBHCHUE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPKEHUE U yCIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH H300pa)K€HUE, CO3/aBAEMOE IJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

UCCIICJIOBATh 3aBUCUMOCTH (PU3UYECKMX BEIUYHH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

coOMIOIaTh TIpaBmiIa OE30MACHOTO TPyAa MPH MPOBEICHUU HCCIEIOBaHNN
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCSATENIBPHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKHE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATH (PH3UYECKYIO MOJICNb, BBIACIATh (DU3MUCCKHE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUISl  TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEPIIPETalMd ¥  TPEJCTaBICHHUS Yy4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PAa3JIMIHBIX HCTOYHHKOB, KPHTHYCCKHU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3iuyaTh yCIOBUS WX O€30MacHOrO  WCIOJb30BaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU
st obecriedueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOIOCHHSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM Pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIBI, PAIMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrKa 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBble https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazueny 24

Paznen 4. QJIEKTPOJAMHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPO'PAMME



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

11 KITACC

HauMeHOBaHHE Koau4decTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJIUHAMMUKA
MarsuTHoe I10JI€. Bu6 110K
HOJINOTEKA
11 DICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHn4ueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LHOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHnueckue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMeHThl KBAHTOBOU 6 bubnunoreka LIOK
' ONTHUKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue aroma : https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edso00.ru/7f41c97¢c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DneMEeHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpOoPU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbBbIE
Hara uudposbie
n | Tema ypoka KonTtposabHuble IpakTu4eckue
Bceero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeTobI TO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb u mecTo pusuku B
OpPMHPOBAHUHU
g)OBp eMF;HHofI HayJIHOH bubnnorexa LIOK
2 p e 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JCSITeTLHOCTH B
B1030) (%1
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHMYECKOI0 JIBUKCHUSI. 1 https://m.edsoo.ru/ff0c350
I[TepemerieHue, CKOPOCTb, 8
YCKOpEHUe
PaBHOMEDHOE but6mmorekxa [IOK
4 pHo 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHHOE JIBM)KCHUE 0
5 PaBHOyCcKOpeHHOE L bubmuoteka [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

€

CBo0OogHOE ITaficHUE.

but6mmoreka [IOK

6 Yckopenue cBOOOIHOTO https://m.edsoo.ru/ff0c39c
naJcHUs c
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK

7 JIBr>KeHHE MaTepuaabHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTH a
IIpyuHIUIT OTHOCUTEIBHOCTH
INanmnes. MHepuuanbHble bubmorexa [IOK

8 ) . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBaiii 3
3akoH HprotoHa B
Macca tena. Cuia. [punnun
cynepnosuiuu cui. Bropoi bubmorexa LOK

9 - ' https://m.edsoo.ru/ffOc3be
3akoH HeroToHa nis 8
MaTepUaIbHOW TOUKH B
Tperuii 3akoH HeroTOHA 11 bubmorexa [JOK

10 https://m.edsoo.ru/ffOc3be
MaTepUaIbHBIX TOYEK 3
3aKOH BCEMUPHOIO

bu6nuorexa [IOK

taroTeHust. Cuma TSKECTH.

11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTh =
Cuna ynpyroctu. 3akoH bubmorexa [TOK

12 ' https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8

13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuina
COIIPOTHUBIICHUS TIPH
JIBIDKCHUU TENa B KUJIKOCTH
WU Ta3e

IToctynarenbHOE U
BpAILATEIIbHOE JIBUKEHUE
a0COIOTHO TBEPIOTO Tena.

but6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11nedo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENa
Nmnynibc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
HNmiynbe cuiibl. 3aK0H 5
COXPAaHEHUs UMITYJIbCA. B
PeaktuBHOE ABIKCHHE
PabGoTa 1 MOIITHOCTH CHUTBI.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKON SHEPrUu
[loTeHumanbHast SHEPTHUSL.
[ToreHmanpHas SHEPrust
T —— bubmuoreka [IOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHITnaNbHAS
SHEPTHs Tella BOJIN3U
MOBEPXHOCTU 3eMITU

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOH SHEPTHUHU Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKI'yTa

20

KonTponbhas padota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. udpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII
BemecTsa. Monenn
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy:.
KommuecTBO BemiecTBa.
ITocrosinHass ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHen
KMHETUYECKON SHEPruu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon JlambroHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHast pabota
«HccnenoBanne
3aBUCHUMOCTHU MEKIY
napaMeTpaMu COCTOSTHHS
Pa3peKEeHHOTO razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpapuyeckoe
MIPE/ICTaBJICHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHnHss sHEprus

bubanoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJINHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3meHenus. KoanuectBo
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubnuorexa [JOK
31 | Bugs Temonepenauu https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuectBo bubmnoreka IIOK
32 | TemIoTHI IpU https://m.edsoo.ru/ffOc5c3
Teruionepenaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 TEPMOJIUHAMHUKH U €T0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobGpaTumocTs mporeccoB bubmuoreka [JOK
34 | B mpupoae. Bropoii 3akoH https://m.eds0o.ru/ff0c623
TEPMOIUHAMUKHU 0
. bubnunotexa LIOK
[Tpuaumn gervictBus u KI1
35 pamt . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/]
37 | Dxojormyeckue mpooIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIIJIOOHCPICTUKHA

O6o0maromui ypok bubnuoreka LIOK
38 | «MonexynsipHas (puzMKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKH» 8
KoHnTtposbHas padoTa mo
teMe «MoekyspHas bubmorexa HOK
39 yp https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOAUHAMUKN a
[TapooOpa3zoBanue u bubnuorexa [IOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIICHUE 6
AOcomoTHas 1 bubmnoreka IIOK
41 OTHOCHUTEIIbHAS BJIAYKHOCTh https://m.edsoo.ru/ff0c64d
BO3/1yxa. HacelmeHHbIi m1ap 8
TBépnoe Teno.
Kpucrannuueckue u
aMopdHBIC Tea.
42 AHHZ(OPT OTIVSI CBOMCTB bubmmorexa [TOK
P https://m.edsoo.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepHabI
[LnaBnenne u
KpUCTaJIM3anus. Y AeiabHast bubmorexa LIOK
43 P L A https://m.edso00.ru/ff0c670
TEIJIOTA IJIABJICHHUS. g
CyO6numarus B
44 | VYpaBHEHHE TETUIOBOTO bubnuotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OaylaHca

https://m.edsoo.ru/ff0c682
0

DrneKkTpu3zanus Ted.
Onexrpuueckuii 3apsn. [Isa

but6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BUJIA SJICKTPHUCCKUX c
3apsI10B B
I1 OBOJIHHKHU, TUIJICKTPUKU
HI;[OH POBOJIHUKHU 31:;(0H bubmorexa LOK
46 - ' https://m.edsoo.ru/ff0c6bc
COXPAHCHHUS DJICKTPUICCKOTO c
3apsana -
BzaumopeiictBue 3aps10B. bubnnoreka LIOK
47 | 3axon Kynona. Touyeunslii https://m.edsoo.ru/ffOc6ce
ANEKTPUYECKUI 3apsij 4
HarmpsxénnocTs
AIEKTPUUECKOTO TIOJIA.
48 | TlpuHIMIO Cynepro3uIun bubmmorexa [IOK
prnH Hep IUI https://m.edsoo.ru/ffOc6df2
IEKTPUICCKUX TTOJICH.
JIvHMM HaNpsSYKEHHOCTH
PaGora cu
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuotexa [JOK
[Torenuman. PazHocts https://m.edsoo.ru/ff0c6f00
NOTEHIIMAJIOB
I1 OBOJHHUKHN U JUDJICKTPUKU
P p bubnunorexa LIOK
B DJICKTPOCTATHYECKOM ITOJIE.
50 https://m.edsoo.ru/ff0c701

Jwusnexrpudeckas
IIPOHUIIAEMOCTh

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

OneKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOrO KOHZIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTtopHnast pabota
"Uzmepenue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBHOIO arapara,
CTpYHHOTO NIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

55

DIEKTPUUYECKHH TOK,
YCJIOBUS €0
CYILIIECTBOBAHUS.
[TocTostHHBIN TOK. Cuna
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa enu

56

HOCJ’ICI[OB&TCJIBHOC,
napauiiCIibHOC, CMCIIAHHOC

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3y4yeHne cMenanHoro
COCIIMHEHUS PE3UCTOPOBY

S7

PabGora 1 MOLIHOCTH
ANEKTPUUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOI) 3JIE€KTPUUECKOMN
uenu. KopoTrkoe 3amMbIKaHue.
JlaGopaTopHnas pabota
«M3mepenue DJ1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHBIICHUS

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DneKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

DIIEKTPUUECKHUI TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TomynpoBoIHUKH, UX
COOCTBEHHAs U MPUMECHast
npoBoaAuMOcTh. CBoiicTBa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—~n-nepexona.
ITonynmpoBOXHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUI TOK B
pacTBOpax M paciuiaBax

but6mmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOTUTHYECKAS a
JUCCOLIMAIUS. DICKTPOIIN3
DIIEKTPUYECKHI TOK B ra3ax.
. bubnuorexa [IOK
CaMOCTOSITeTLHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. o
Momnnus. [Inazma -
DneKkTpruuecKue Mpudopsl U
YCTPOMCTBA U UX
64 | mnpakTUYeCKOe MPUMEHEHHE Bubnmorexa [IOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH
0e30MacHOCTH
. b K
OBoGmaromii ypok nomoteka 11O
65 https://m.edsoo.ru/ff0c88b
«OIEeKTPOIUHAMUKAY o
KonTponbhas padota o
TeMe «ITEKTPOCTATHKA. bubmmoreka [JOK
66 | IlocTOsAHHBIN ANIEKTPUYECKHIA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3iaryuHbIX a
cpemax»
67 PesepBHBIi ypOK. bu6muoreka [JOK

KonrponbHas pabora no

https://m.edsoo.ru/ff0c8c5



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

TeMe "DIEKTpoIHHAMHUKA" 6
Pese 7| .
68 | OBobmaromi ypox 10 . buGaworera LIOK
LHAIOILHIH ¥p https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne KoanuectBo yacon
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI pecypesI
n
[TocTosiHHBIE MAarHUTBI U UX
B3aUMO/ICHICTBHUE.
MarnutHoe nosne. Bekrop bubmorexa [JOK
. ' 1 https://m.eds00.ru/ff0c977
MAaroMTHOW MHAYKIHUH. 8
JluHUY MarHuTHOM h
WHIYKIHH
MaruauTHO€ noJie
MIPOBOJHHKA C TOKOM. OTIBIT L bubnnoreka [JOK
Opcrena. Bzaumopeiictue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yyeHne MaraHuTHOTO 1 1 bubmorexa HOK
yi https://m.edsoo.ru/ff0c98fe
ITOJIA KaTylIKHU C TOKOM)»
JlelicTBME MarHUTHOTO TOJISI
Ha IMPOBOJHHUK C TOKOM.
Cuna Amrmepa.
JlabopaTto I-II)aSI aborta 1 1 bubmorexa HOK
paTopHas p - https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBuE MarHUTHOTO TOJISt
Ha JBUXKYIIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHoM uHaykuuu. IJC
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBIeHUS
JIEKTPOMArHUTHON
WHITYKITAH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykuu. 9/1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIITKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIIN JIEMEHTaPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTULl, THAYKIIUOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTHoe 1nozJe.
DneKTpoMarHuTHas
AHIYKLAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no
Teme «MarauTHoe moJie.
DneKTpoMarHuTHas
WHITYKITHAS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTta
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
3JI€KTPOMAarHUTHbHIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbh82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
Kose0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA Y HAIIPSIKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBo, nepenaya u
notpebaeHue
JIEKTPUUYECKON SHEPTUN

19

YerpoiicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynbprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPTUH B
MIOBCE/THEBHOM KU3HH

21

MexaHn4yecKue BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTpOMaFHI/ITHBIC BOJIHHI,
HUX CBOMCTBa U CKOpPOCTD.
IIkama SJICKTPOMArHUTHBIX
BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBueHus. Passutue
CPEJICTB CBSI3H.
Panmonoxkamus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonrponsHas pabora

bubmuorexa [JOK

25 «Konebanus u BOTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHoe
pacnpocTpaHEHHE CBETA B bubnnoreka [HOK

26 | omHOpPOIHOW Cpere. https://m.edsoo.ru/ff0cd35
ToueyHbIi KICTOUYHKK CBETA. 0
JIyu cBera
OTtpakenue cBeTa. 3aKOHbI

o7 | OTPaKEHHS CBeTA. bubnuorexa [JOK
[Toctpoenue nzodpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOE BHYTpEeHHEE

28 | otpaxenue. [IpenenpHbIii bubamorexa LOK

https://m.edsoo.ru/ff0cd7f6

yTOJI TOJTHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTtopHas paboTta

29 | «M3mepeHune moka3aTels bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa)
JInnzsl. [loctpoenue

30 M300paKeH B IMH3E. bubnnorexka [JOK
dopmyJia TOHKOHN JTUH3BL. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota

31 | «MccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
CII0KHBIN cocTaB 0€JIoro

32 | cgera. IBer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETA)
HNutepdepenuns ceera.

33 | Hud I;(Ibiull)/m CBeTa bubmorexa OK

P N https://m.edsoo.ru/ffOced22

Judpakiontas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [HOK
BoJIH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 | ycrTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKOM MEXaHUKHU. bu6mmoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JTHHBI
OHeprusi ¥ UMITyJIbC

38 PENATUBUCTCKON YaCTHUIIBI. bu6mmoreka [JOK
CBs3b MaCChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KonTponbHas padoTa bubmmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
noIMoTeKa
41 . A.T.
oroddpexTa. OnurTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.
® ud)(b . bubnuorexa [JOK
VYpaBHeHue DUHIITEIHA IS
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» Gotorddexra N
JaBnenue ceera. OnbiThl I1. bubnuorexa [JOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHnueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44 | dorosnemeHT, HoTOATUHK,
cojHeyHas Oarapes,
CBETOMO]T
Pemenue 3anau mo teme bu6mmorexa [IOK
45 | «DneMeHTHl KBaHTOBOM https://m.edsoo.ru/ff0d030
OTITHKI 2
Mopens aToma TomcoHa. bu6mmorexa [IOK
46 | OmnbiTel Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaCCECAIHNIO O-HaCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

47

ITocTtynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u noriomeHue
(hOTOHOB TpH TIEpexo/Ie
aToma C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl
CHEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BostHOBBIE CBOICTBA
yactull. Bomnnsl e bpous.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpsiTHE
pannoakTUBHOCTU. OIBITHI
Pesepdopaa o
OIpEeJIEJIEHUIO COCTaBA
PalMOaKTUBHOTO U3ITyYEHHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anba-, 6era-,
raMMa-usiydeHus. Biausiaue
paZMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBbI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30Toms!L.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbiit peaktop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTBI
AJIEPHON YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTop1 HaOJIIOICHUS U
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasriii cron
«DyH1aMeHTaIbHbBIE
B3anmMoaercTBUA. EMMHCTBO
(bu3MYECKOI KapTHUHBI
MUpPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bup 3B&3mHOrO Heba.
Co3Besausi, spKue 3BE3bl,
[JIAHETBI, UX BHINMOE
nerkenne. ConHeynas
cucrema

56

Comnune. Conneunas
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

rJIaBHOM
IIOCJICIOBATEIILHOCTH.
Buytpennee crpoenue
3BE311. COBpEeMEHHBIS
MPEACTABICHUS O
MIPOUCXOXKJICHUH H
spomonuu CoHIa U 3BE3]

58

Muieunsiii [1yte — Hama
I'amaktuka. [Tonoxxenue u
nerokeHue CoJiHila B
lanakTuxke. ['anmakTuku.
UYeEpHble ABIPHI B s11pax
rajakTUK

59

Bcenennas. Pazoeranne
rajiakTuk. Teopus
Bosbmioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMUU

61

KonTponbnas pabota
«DIIeMEHTHI aCTPOHOMHUHU U
acTpou3uKm»

62

O6o06maromuit ypok. Pomib
(U3HUKYU ¥ aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHISCKOM,




COIIMAIBHOM U 3THYECKOU
cdepax AeaTenTbHOCTH
yeJJoBEKa

63

O6o06maromuit ypok. Poib
U MecTO (hU3HUKH U
aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH
KapTUHE MHUpa

64

O606maromuii ypok. Poib
¢bu3nveckoil Teopuu B
hopmMupoBaHUHT
IpeCTaBICHUH O
¢du3nuecKoii kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto
(bu3MUeCcKOil KapTUHBI MHUPA
B 00I1IEM psY
COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MTPEACTaBICHUN O
pupoe

66

PesepBHbIii yPOK.
MarunuTtHoe moe.
DneKTpoMarHuTHas
WHITYKITAS

67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHON
TEOPUHU OTHOCUTEIBLHOCTH




Pesepusiii ypok. KBanToBas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178

68 | dusuka. DneMeHTHI 1
aCTPOHOMHHU U aCTPODUUKU 4
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o61ecTBo «3marenbeTBo
«IIpocBenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®duzuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl 10 kacc. ABTOp:
E.C.Eprorkun, C.I'.Eprorknna, 2018r.

®usuka. CaMoCcTOsITEIbHBIE U KOHTPOJIbHBIE paboThI 11 Kitacc. ABTOp:

E.C.Eprorkun, C.I'.Eprotknna, 2018r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10



https://lesson.academy-content.myschool.edu.ru/03/10

[Ipunoxxenue k paboueii mporpamMme
Casi3b padoueii mporpaMmbl ¢ padoueii NporpaMMoii BOCIUTAHUS HIKOJIbI

Peanuzanusi MIKOJBHBIMU TM€IarOTaMUd BOCIMTATENIBHOTO MOTEHIMANA YPOKOB
OU3MKMU npeanonaraer cieayrolee:
- OpraHu3aiuio paboThl ¢ IeTbMHU Kak B odiaiiH, Tak U OHJalH ¢popmare;
- YCTaHOBJICHHUE JOBEPUTEIHHBIX OTHOIICHUN MEXKIY YUYUTEJIEM U €ro YYeHUKaMHU,
CHOCOOCTBYIOIINX MO3UTUBHOMY BOCHPHUATHIO YUALTUMUCS TPeOOBaHUN U MPOCHO
YUUTENIs, MIPUBJICYCHUIO WX BHUMAaHUS K 0OCYXJaeMoil Ha ypoke HH(opMaIuu,
aKTUBH3AIlMN WX TIO3HABATEIHLHOM IEATETLHOCTH;
- MOOYXIEHHWE IIKOJBHUKOB COOJII0/IaTh HA YpPOKE OOIICTIPUHATHIE HOPMBI
MOBEJCHUS, MpaBUiia OOMICHUS CO CTAPIIUMHU (YUUTEISIMH) U CBEPCTHUKAMU
(IIKONBHUKAMU), TPUHIUIBI y4eOHOW JUCUMIUIMHBI U  CaMOOpraHU3alluH,
corjacHo Ycraa mKoJbl, [IpaBuiamM BHyTpEHHETO pacropsijika IIKOJIbI;
- HCIOJb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUS Y4eOHOTO
MpeMEeTa Yepe3 TEMOHCTPAIHMIO JETSAM MPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO
MOBEJICHMS, TIPOSIBJICHUS YEIIOBEKOIIOOMS M JOOpOCEPACYHOCTH, Yepe3 IOoa00p
COOTBETCTBYIOIIUX TEKCTOB JJII UTCHHWS, 3a1ad I penieHus, KeWCcoB H
JINCKYCCH;
- TpPUMEHEHHWE Ha YpPOKEe HHTEPAKTUBHBIX (GopM pabOThl OOYHArOIIUXCS:
WHTEJUICKTYaJIbHBIE UTPBI, BUKTOPUHBI, TECTHPOBAHNE, KEHCHI, CTUMYIHPYIOIINX
MO3HABATENIbHYI0O MOTHBAIMIO  IIKOJIBHUKOB; JTUCKYCCHUW, KOTOpbIE JaloT
yYamuyMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JTHAJIOTA;
IpyNIoOBOM pabOThI WM PabOTHI B Tapax, KOTOPhIC y4aT MKOJLHUKOB KOMaHTHOM
paboTe U B3aMMOJICHCTBUIO C IPYTUMH JI€THMU;
- OJIMMIHMAMBI, 3aHUMATEIbHBIC YPOKH WM TATUMHHYTKH, YPOK-ICIOBas WIpa,
YPOK—IIyTEIIECTBUE, YPOK MacCTep-KIacc, YpPOK-HCCIeIOBaHUE H [Ip.;
- BKJIIIOYCHHE B YPOK HUTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MOAIEPKATh
MOTHBALIMIO JeTed K TMOJYyYEHUIO 3HAHUM, HaJaXUBAHUIO [O3UTUBHBIX

MCXKINYHOCTHBIX OTHOIICHUI B KJIacce, ImoMoraroT YCTAaHOBJICHUTIO



noOpoxenareabHOH aTMochepbl BO BpeMs YpOKa; HMHTEIUICKTYaldbHBIX — HUIP,
CTUMYJHMPYIOIIUX  TO3HABATEIbHYI0 MOTHBAIMIO  IIKOJHHUKOB. I[IpeameTHbie
BBIyCKU 3acenanusa kiyoa «Yro? I['me? Korma?», kBecTbl, UIpa-MpoBOKAaIMA,
UIPa-3KCIIEPUMEHT, UTpa-AEMOHCTpALs, UTPa-COCTA3AHNE;

- opranuzays me@crsa MOTUBUPOBAHHBIX U 3PYJIUPOBAHHBIX O0yYaIOUIUXCS HAJl
WX HEYCIEeBAIOUIMMHU OJIHOKJIACCHUKAMH, JaloIIer0 IIKOJbHUKAM COLIMAJIBHO
3HaYUMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOM IMOMOIIIH;

- UHULMUPOBAHUE U MOJIEPKKA UCCIEA0BATEIbCKON JEATENbHOCTH IKOJIbHUKOB B
paMKax peanu3alid UMH WHANBUAYAIbHBIX M TPYMIOBBIX HCCIEIOBATEIBCKUX
IIPOEKTOB, MOMOTaeT MPUOOPECTH HABBIK CAMOCTOATEIBHOTO  PEUICHUS
TEOPETUYECKOM  MpoOJeMbl, O0GOPMIICHUS  COOCTBEHHBIX  HWJEH, HaBBIK
YBO)XHUTEIBHOTO OTHOIICHUS K UY>XKUM HAESIM, OPOPMIICHHBIM B pabOTax IPYyTrux
uccieqoBaTeNell, HaBbIK NYOJIMYHOTO BBICTYIUICHUS MEpeA  ayAUTOpHUEH,
apryMEHTHUPOBAHUS U OTCTAaMBaHUs CBOEH TOUKH 3pPEHUS;

- co3JaHue TMOKOW U  OTKPBITOM cpeAbl OO0y4YeHUs U BOCIHUTAHUS C
UCIIOJIb30BaHUEM Ta/PKETOB, OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB, CUCTEM
YIOPABJICHUS TO3BOJSET CO3/1aTh YCIOBHUS MJIs peaii3allii POBO3IJIAIICHHBIX
FOHECKO Benymmx npunnumnoB oOpa3zoBanus XXI| Beka: «OOpa3zoBanue s
Bcex», «OOpa3oBaHHME dYepe3 BCIO KHU3Hb», oOpa3oBaHue «Bcerma, Besne u B
mo0oe Bpemsi». Y 00ydaronuxcsi pa3BUBAIOTCS HABBIKM  COTPYIHUYECTBA,
KOMMYHHKAIIMM,  COLMAJIBbHON OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTUYECKU
MBICITUTh, OINEPATHUBHO W KAaYECTBEHHO pemiaTh MpoOJIeMbl; BOCIHUTHIBACTCS
LEHHOCTHOE OTHOILIEHHE K MUPY.

PesynpTaThl enuHCTBa y4eOHOW M BOCIUTATEIBHOW MEATEILHOCTH OTPAKECHBI B
pazznene paboueld mporpamMmbl «JIMYHOCTHBIE PE3yNbTAThl M3Y4YEHUS Y4eOHOTro

npeamera  «@Pu3Mka» HAa  ypOBHE  cpefaHero  oOmero  0Opa3oBaHHS.






