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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YpPOBHSI Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCTIIMTAHHS |
KOHILICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «Dusnka» B 00pa30BaTENbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
o0y4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOJAMMOCTh peAU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKHU: JIMUYHOCTHEIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI 10 TOJIaM 00 yUEHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogamMm o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPObI, BHICTYMAas B
KauyecTBE y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUW  OmpefenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/laHHBIMU CBOWCTBAMHM W JPYTHX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpPMHPOBAHUE YMEHUN MPUMEHSITh
HAy4YHBIN METO]] TO3HAHUS MTPH BHIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBYy kypca ¢u3MKu jI ypOBHS CpPEIHEro o0Iero o0pa3oBaHHS
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymumm B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus MOpeANoaraeT HCIOIb30BAHHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MIPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTHM, a Takke OOCYX IACHUS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKONU TEOpUH, poiu (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOPHUH, I ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHOU JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3HMKHM — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBbI€ B Mporpamme 1Mo (u3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYEHHUECKHX
NPaKTUYECKUX palboT. Bhiaenenne B yka3aHHOM IEpevHE JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »sTOoM obOecrneduBaercsi OBJIAJICHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHIO PAacdYE€THBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM nms pacdy€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 3a/a4d C SIBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEeKaHUsi (U3MUECKUX SIBICHUW U TPOIECCOB B OKpYXKArOIIEH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepuagbHO-
TEXHUYECKOMY OO€eCIeueHn0 Yy4eOHOro mpoiecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (usuku A0MKHO OBITh
HEeoOXoIMMOe JlabopaTopHOE O00OpYyIOBaHME ISl BBHITIOJHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme 1Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaIMid s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE Ui YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIE TEMaTHYECKHX KOMIUIEKTOB M 0O0ECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE HU(PPOBBIX J1aOOpATOPHUI.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEICTABICHUA O HAYYHOM METOJIE MO3HAHUS U (HOpMUPOBAHHE
UCCJIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3Yy4EHHUs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIOJb30BAHUEM
(bu3HUecKUX 3HAHUHM U HAYYHBIX JOKA3aTelbCTB;

e (opMupOBaHME MpPENCTAaBICHUN O ponu (GU3NKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOIOTHil.

JlocTikeHnne 3Tux 1eneid o0ecrneunBaeTcsl peluieHueM CIIeIyIoluX 3a1ad B

npoliecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SIBJICHUM B TMpPUPONE W IS TNPUHATHUSA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbl, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3iaHue PU3NYeCKOr MOJIeNH, aJIeKBATHON yCIIOBUSAM 3aJ1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHHS U IMPOBEACHUS
(bu3HUeCKUX DKCIEPUMEHTOB, aHAIW3a W HHTEpIpETanuu HH(POpMAIIIH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[IaHUE YCIIOBMI ISl Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wusydenmne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHTENb JEIIaeT BHIOOP
NPOBENICHUS JIA0OpAaTOPHBIX PAbOT M OMBITOB C YYETOM HHIWBHIYATbHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COAEPXXAHME OBYUYEHUA
10 KITACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCIepUMEHT B U3HKE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmwKeHHE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBHIKCHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U IEepEeMEeIICHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

KpuBonunennoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LEIHbBIE U PEMEHHBIE MTEpEaavu.

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne ABwKeHHs Tejaa, OPOIICHHOrO TMOJA YyIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTu pu JBUMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICAOBATEIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHU I[PU PABHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
NuepuumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MAaTEPUAIbHON TOUKH. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuasibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
neopMUpOBaHHONW  TpykuHbL.  [loTeHnmanpbHast dSHEprus Tena  BOJU3HU
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHUUAIBHBIX CWJI C W3MEHEHUEM MEXAHWUYECKOW SHEPruM CHUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTHU
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPJIBIX TET U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TemnoBoe paBHOBecue. Temreparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJISIPHOT O
B3aUMO/JIEUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs IPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HM3MEpPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTPaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHenus. KonnuecTBo TEmoThl U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 anmuabatHoMm tmpouecce. IlepBblid 3aKOH TEPMOJIMHAMMKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMocTh IPOIIECCOB B IIPUPO/IE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt mone3noro
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3menenune BHyTpEeHHEH SHEpPrun (TeMIepaTyphl) Tela Ipu Terionepeaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTaTeNIsi BHYyTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenue yaenpbHON TEIUIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YjaenbHas TeEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuuecKne YCTpOWCTBA M TMPAKTUUECKOE MPUMEHCHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUSI KPUCTAIUTMYECKOTO BEILIECTRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Tela. OIJEKTpUYecKHil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro moid.  [IpuHuun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NMOTEHIUANOB. [IpOBONHMKM W JHMAIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KOMPOBAJIBHBIN anliapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUTACTHH, PACCTOSIHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu é paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHSI CYIIECTBOBAHUS DJJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YIEIBHOE CONPOTUBICHHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
IIEKTPUYECKOTO TOKA.

DNeKTpoABIKYLIas CUila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 351eKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHe.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas 17| IIpUMECHAas IIPOBOJAUMOCTD
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYINPOBOIHUKOBBIN U0/, rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHne JIEKTPOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISETCS C
YYETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3C€M C KypcaMH MAaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIIUHA HA OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumusi: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBUKEHUU C HMCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHamMuKa

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop MarHuTHOM HMHAYKUMM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WHAYKUWU. KapTwHa JMHUNA MarHUTHOM
VHYKIYH T0JI1 NOCTOSIHHBIX MAarHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBue NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJIEKTPOABIIKYIIAS CHJIA HWHIAYKIUHU. 3aKOH 3JJIEKTPOMAarHUTHOMN
unaykiuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM ITOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABMKYILIEH CHIIbI MHAYKLIHUHA OT CKOPOCTH WU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MaTreMaTH4eCKU MasATHUK. YPaBHEHHE IapMOHHUYECKHUX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
ANEKTPOMarHuTHIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHHYECKUE
koneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYTHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbl TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KojieOAaTenbHOM CUCTEMbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanre mnepeMeHHOro TOKa B IENM W3 TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHa BoJjiHbL. [lomepeyHble W MNPOJOJIbHBIE BOJIHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTs 3Byka. Beicora ToHa. TemMOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MpEeIoMIICHUE, Mospu3anus, JudpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHu4yeckre yCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOWCTB  JJICKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
npeioMIIeHHe, noJsipu3anus, 1udpaxius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB Oenoro cseta. LIer.

ColOuparomue u pacceuBaromve JuH3bl. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cuja TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJIEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEeHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuuonHas pemérka. YcloBUe HaOII0ICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnu crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokaszarens NpeoMIICHUs CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocTynatel
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKpAICHHE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPI“I/ISI
ITOKOAI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

dorordpdexra. YpaBHenue ODuHmTeitHa 11 (oTodddexra. «KpacHas rpaHuna»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotod(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

CBeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas wmopenbp aroma. [locrynatel bopa. M3nydeHne W moOrionieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS DSHEPIHMHM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOTHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HaGnronenune nuueiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna 1no  ompeneneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsap sapa. MaccoBoe uucino sapa. M3otomsl.

Anwsda-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT maccel apa.

SnepHble peakiuu. [leneHue u CUHTE3 SIep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/b! HaOJIIO/IEHUS U PErMCTPALK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

WccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Orarbl pa3BUTHs aCTpOHOMMHU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipKUe 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBIKEHUE.

ConneuHas cucreMa.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3AbI T[JIABHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIA 3BE3J TJIABHOW IIOCIIENOBATEILHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHBIE ABIPBI B SApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, muitanet, Mieunoro [Tytu.

O6o0mariee NOBTOpPeHUE

Ponr Qu3ukn ® acTpoHOMHHM B DOKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HayYHOM KapTHHE MHpPA, pOJib GU3HMUECKON TEOPHUH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (UUYECKOM KapTHHE MHpa, MECTO
bu3MYEeCKON KapTUHBI MUpa B OOIEM PSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YYETOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M C KypcaMu MAaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJII0JIeHNE, SKCIIEPUMEHT, MOJISIMPOBAHUE, MOJICIIb, U3MEPECHUE.

Mamemamuxa: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, TMPU3HAKU TOA00USI TPEyTrOJbHUKOB,
OTpezieNieHHe IIOMIAIN TUIOCKUX QPUryp u 00bEMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPBIX
TEN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAJUIMUECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.



leoepaghus:  mMarHuTHBle TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKIHWOHHAS I1€4b, pajap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

e B cdepe OTHOIICHUN ydaluxcs K cede, K CBOEMY 30pOBbIO, K
MO3HAHUIO Ce€0s — OpHUEHTAlMsl HAa JOCTHXEHHE JIMYHOTO CYaCThs,
peanu3aluio MO3UTUBHBIX >KU3HEHHBIX MEPCIEKTHB, UHUIIMATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTb M  CIOCOOHOCTb K  JINYHOCTHOMY
CaMOOMPEETICHUI0, CIIOCOOHOCTh CTaBUTh 1€ U CTPOUTH KU3HEHHbIC
IJIaHBl; TOTOBHOCTh U CIIOCOOHOCTH O0OECIIeUUTh ce0e U CBOMM OJIM3KUM
JOCTOMHYK) JKM3Hb B IIPOILIECCE CAMOCTOSITEJILHOM, TBOPYECKOM W
OTBETCTBEHHOU JESITEIBbHOCTH, K OTCTAMBAHUIO JINYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHMS, BbIPA0ATHIBATH COOCTBEHHYIO MO3UIIMIO 10
OTHOIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHUSM IPOLLIOTO U
HACTOSIIETO HA OCHOBE OCO3HAHUS M OCMBICJICHUSI UCTOPUH, JTYXOBHBIX
LEHHOCTEW U JOCTWMIKEHHUM HAlleW CTpaHbl, K CaMOpPA3BUTUIO W
CaMOBOCITUTAHUIO B COOTBETCTBHUM C OOIIECUETIOBEYECKUMHU IIEHHOCTIMHU
U HuJeallaMd TPaXJAaHCKOro OOIIEeCTBa; NPUHATHE U peaau3arus
IIEHHOCTEeM 3J0poBOro M 0Oe3omacHOro oOpas3a KU3HHU, OepeKHOoe,
OTBETCTBEHHOE€ UM KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MUEeCKOMY U TICUXOJIOTUYECKOMY 3/10POBBIO;

e B cepe otHomeHuir oOyuarommuxcsi kK Poccum kak k Poaune
(OTeuecTBY) — poccuiickasi UICHTUYHOCTb, CHIOCOOHOCTh K OCO3HAHUIO
POCCHUMCKON HMIACHTUYHOCTH B TMOJUKYJIBTYPHOM COLHMYME, YYBCTBO
MPUYACTHOCTH K HMCTOPUKO-KYJBTYPHOM OOIIHOCTH POCCHIMCKOTO
Hapoaa W cyanOe Poccuu, matpuoTu3M, TOTOBHOCTh K CIYKCHHUIO
OredecTBy, €ro 3ammTe; YBAXXECHHUE K CBOEMY HApPOIY, YYBCTBO
OTBETCTBEHHOCTH mnepen PoaWHOM, TOpaoCTH 3a CBOM Kpal, CBOHO
Ponnny, npoiuioe u HacTosIIEe MHOTOHAIIMOHAIIBHOTO Hapoja Poccun,
YBOKEHUE TOCYJApCTBEHHBIX CUMBOJIOB (repO, duar, TUMH);
dbopMHUpOBaHUE YBaXKEHUSI K PYCCKOMY fA3BIKY KaK TOCYJIapCTBEHHOMY
A3bIKy Poccuiickont @enepanuu, sABISIOIEMYCS OCHOBOM POCCHUMCKOU



UJIECHTUYHOCTHU U TJIaBHBIM dakTopom HAIlMOHAJIbHOTO
CaMOONPENICIICHUS, BOCIIUTAHUE YBAXEHUS K KYJIbType, S3bIKaM,
TpaauuMsM W OOblYasiM HapoJOB, MpokuBaromux B Poccutlickoi
Penepauuuy;

e B cdepe OTHOIICHUN ydalIUXCsi K 3aKOHY, TOCYyJapCTBY U K
IPaXKJIAaHCKOMY OOIIECTBY — TPaKJAHCTBEHHOCThb, TpaKJaHCKas
MO3UIMSI AKTUBHOTO U OTBETCTBEHHOTO 4UJIEHAa POCCUMCKOro OOIIECTBa,
OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa M OO0SA3aHHOCTH,
YBQXKAIOIIETO 3aKOH M MPaBONOPSAOK, OCO3HAHHO MPHUHUMAIOIIETO
TPaJUIIMOHHBIC HAIIMOHAIBHBIE U O0IIEUEIOBEUECKUE T'YMaHUCTUUYECKUE
U JIEMOKpPATUYECKHUE IIEHHOCTH, TOTOBOIO K Y4acTHUIO B OOIIECTBEHHOU
KU3HM; TPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ
YeJI0BeKa, KOTOPhIE MPUHAJIEKAT KAXKIOMY OT POXKICHUS, TOTOBHOCTD K
OCYILIECTBIICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0€3 HapylIEHUs IMpaB U
CBOOOJ] JIPYyTruX JHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa H
CBOOOJbI 4YEJIOBEKa M TPaKJaHMHA COTJIACHO OOIIEeNpU3HAHHBIM
NpPUHIIMIIAM W HOpMaM MEXKIYHApOJHOr0 MpaBa U B COOTBETCTBUU C
Koncturynmen Poccuiickon ®epepanunu, mpaBoBask U IMOJIATHYECKAS
IPaMOTHOCTb, MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha
JMajore KyabTyp, a TaKyKe pa3IndHbIX (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAHHUE CBOETO MECTA B MOJUKYJIbTYP- HOM MHUPE; UHTEPUOPHU3ALUS
IIEHHOCTEN JEMOKpPATUU M COIMAJIbHOW COJIUIAPHOCTH, TOTOBHOCThH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUM B TPYIIE WA COLUATIBHOU
OpraHu3aluy; TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTUBHOMY yda- 6
CTHIO B MPUHSITUU PEIICHUM, 3aTparuBarolnuX MpaBa U HUHTEPECHI, B TOM
yucie B pa3nuyHbIX (opMax OOIIECTBEHHOM CaMOOpraHU3alNM,
caMOyIIpaBJICHHUS, OOIIECTBEHHO 3HAYUMOU NEATEIIbHOCTH;
MPUBEPKEHHOCTh HJICSIM HMHTEpPHAIIMOHAIM3MA, APY>KObI, pPaBEHCTBA,
B3aMMOIIOMOIIIM HApOJIOB; BOCIHUTAHUE YBAXKUTEIBHOIO OTHOIICHUS K
HallMOHAJILHOMY JIOCTOMHCTBY JIIOAEH, WX YYyBCTBAaM, PEJIUTHO3HBIM
yOCXKACHUSIM; TOTOBHOCTH OOYYaIOIIMXCSl MPOTUBOCTOATH HJICOJIOTUU
AKCTPEMU3MA, HaI[MOHAJIN3Ma, kceHohoouu, KOpPYIILINH,
JUCKPUMHUHAIIMA [0  COLMANIbHBIM,  PEIUMTHO3HBIM,  PaCOBbBIM,
HallMOHAJIBHBIM TPU3HAKAM U JIPYTUM HETaTUBHBIM COITMAJIbHBIM
SIBJICHUSIM;



e B cdepe OTHOMICHUM YYAITUXCSI C OKPYKAIOMIUMHU JIOJbMH —
HPaBCTBEHHOEC CO3HAaHWE U TIOBEJACHHWE Ha OCHOBE YCBOCHUS
00111eYeI0BEYECKUX IIEHHOCTEH, TOJIEPAaHTHOIO CO3HAHUS U ITOBEACHUS B
MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JIHAJIOT C
JPYTUMH JIIOJbMH, JIOCTUTaTh B HEM B3aWMOINOHWMAaHHWS, HaXOJUTh
o0Imue 1eJdu W COTPYAHUYATh JUIi HMX JOCTHKEHHUS; TPUHSTHE
T'YMAHUCTHUYECKUX  I[ICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U
n00poKeIaTeIbHOE OTHOIIGHHE K APYroMy YelIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO; CIIOCOOHOCTh K COIMEPEKUBAHUIO M (HOPMUPOBAHUIO
MIO3UTHBHOIO OTHOIIEHHUS K JIFOJSM, B TOM 4YHCJI€ K JIAIAM C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI U MHBAIHAAM; OEpEKHOE,
OTBETCTBEHHOE€ U KOMIIETEHTHOE OTHOIIEHHE K (QU3NUECKOMY U
IICUXOJIOTHYECKOMY 3JI0POBBIO JAPYrUX JIIOJEeH, YMEHHE OKa3bIBaTh
MepBYI0 TOMOIIb;, (POPMHUPOBAHHE BBIPAKEHHONH B  TMOBEIACHUH
HPABCTBEHHOW MO3UIIMH, B TOM YHCJI€ CIOCOOHOCTh K CO3HATEIbHOMY
BBIOOpPY J100pa, HPABCTBEHHOI'O CO3HAHUS U IIOBEJACHHUS Ha OCHOBE
YCBOCHHS OOIEUETIOBEUCCKUX IIEHHOCTEHM W HPABCTBEHHBIX YYBCTB
(decTp, JONT, COPaBEIJIMBOCTh, MWJIOCEPAUEC U JPYXKEIo0ue);
KOMIIETCHIIMI COTPYAHHYECTBA CO CBEPCTHUKAMHU, JI€TbMH MIJIAJIIETO
BO3pacTa, B3POCIBIMH B 0OOpa3OBaTEIbHOM, OOIIECTBEHHO IIOJE3HOM,
y4eOHO-UCCEI0BATEIbCKOM, IIPOEKTHOU U OPYyrux BUJAX
NeSITeILHOCTH;

e B cpepe OTHOILIECHHIN ydYaIIMXCS K OKPYXKAIOLIEMY MHPY, K >KHBOU
pUpO/IE, XY/105KECTBEHHOM KYJbTYpE — MHPOBO33pPEHUE,
COOTBETCTBYIOIIIEE  COBPEMEHHOMY  YPOBHIO  DPa3BUTHUS  HAYKH,
3HAYUMOCTh HAyKH, TOTOBHOCTh K HAayYHO-TEXHUYECKOMY TBOPYECTRY,
BJIQJICHUE JIOCTOBEPHOM HMH(GOpPMAIMEH O IMEPEIOBBIX JOCTIKCHUSIX H
OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAay4YHBIX 3HAHUAX 00 YCTpOMCTBE MHpa M OOIIECTBAa; TOTOBHOCTh U
CIIOCOOHOCTh K O0OO0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMUIO, Ha
MPOTSHKEHUM BCEH JKM3HM; CO3HATEIBHOE OTHOIIECHUE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCHEIIHOM TMpodeCCHOHATBbHON U
OOIIIECTBEHHOM JIESTEIbHOCTH; JKOJIOTHYECKash KyJIbTypa, OepeKHOe
OTHOIIICHHE K POJHOW 3eMJie, MPUPOAHBIM OoraTcTBam Poccum m mupa,
NMOHMMAaHUE BIMUSIHUA COIHUAIBHO-DKOHOMHUYECKHX TMPOIECCOB Ha
COCTOSIHE MPUPOJHOM MU COLMAJIbHOM CpeJlibl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOIHBIX PECYpPCOB, YMEHUH W HABBIKOB PAa3yMHOTO



IPUPOAONOIB30BAHUSA, HETEPIUMOE OTHOIIEHHME K  JCHUCTBHSM,
NPUHOCAIIMM  Bpell OKOJOTHH; TPUOOPETEHHE OIbITa 3SKOJIOrO-
HamnpaBJICHHON JEATEIbHOCTH; JCTETUYECKOE OTHOIICHUE K MHUDPY,
TOTOBHOCTB K 3CTETUYECKOMY 00YCTPOMCTBY COOCTBEHHOTO OBITA;

e B chepe OTHONMICHUH ydaluxcs K TPyAy, B cdepe coruaibHO-
YKOHOMHMYECKHX OTHOIICHUW — yBaK€HHE BceX (HOpM COOCTBEHHOCTH,
FOTOBHOCTh K 3alllUTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIA BBIOOD
oynyuier mnpodeccun Kak MyTh M CHOCOO peanu3allid COOCTBEHHBIX
KU3HEHHBIX IUJJAHOB, TOTOBHOCTh OOy4YaloOlIUXCA K TPYAOBOM
npodeccroHaIbHOM JIEATEILHOCTH KaK K BO3MOXKHOCTH YYacTHS B
peleHnu JUYHBIX, 0OIIIeCTBEHHBIX, rOCyIapCTBEHHBIX,
OOIIEHAIIMOHANIBHBIX TIPO0JIEM; MOTPEOHOCTh TPYIUTHCS, YBa)KEHHUE K
TPYAy W JIIOASM TPyJa, TPYAOBBIM ITOCTHKCHHUSM, T0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HbIM BHJaM TPYAOBOMU
JESATETLHOCTH, TOTOBHOCTh K CaMOOOCTYKMBAaHUIO, BKJIIOYasi 00yUeHHE
Y BBITIOJITHCHUE JIOMAIITHUX 00S3aHHOCTEH.

METAIPEIAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE eiiCTBUS
Ba3oBble Jjoruueckue JelcTBUA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISITh eI JAEATEIbHOCTH, 3a/1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTIDKCHUS,
BBIABJISATH 3aKOHOMEPHOCTM M MPOTUBOPEYMSI B  PaCCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHUAX  PEaIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX POOIEM.
Ba3oBhle ucciiegoBarejabcKe 1eMCTBHUSA .
BJIAJICTh HAYYHOM TEPMHUHOJOTUEN, KIKOYEBBIMU NOHATHUSAMH U METOJAMHU
du3nvecKoil HayKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIQJCTh BHUIAMH JCATEIBHOCTH TI0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ peIeHus, HaXOAUTh apTyMEHTHl IS J0Ka3aTelbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynmupoBaTh COOCTBEHHBIE 3a7adud B 00pa30BATEIHLHOMU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKe B TPAKTHUYECKYIO 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
HUCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIICCTBIISITH IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPeACTBA HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3a1a9 ¢ CcOOMIoJIecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COACpXKaHHUS B pa3jMYHBIX (dopMaTax c
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOM
NEeSITEeNbHOCTH;



pacrmo3HaBaTh MPEANOCHIIKM  KOH(PIWUKTHBIX CHUTyallMd H  CMATYATh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX ACUCTBUHA € y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KJ10TO YJjieHa KOJUIEKTHBA;

OpUHAMATh 1€  COBMECTHOM  JIeSTENbHOCTH, OpraHW30BBIBaTh U
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTMXKEHHIO: COCTABJIATH IJIaH JEHUCTBUH,
pacnpenensiTe pojaud ¢ y4ETOM MHEHMH Y4YaCTHHMKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO0 YYaCTHHUKAa KOMaHABI B
001U pe3ysbTaT o Pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE MPOEKTHI, OIEHMBATh HAECU C TO3UIHMM HOBU3HBHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHBHOE CTPATETUYECKOE TOBEACHHE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W acTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIITh IUIAH PELICHHS PACUYETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
(pM3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJAJ€Th  HABbIKAMHM  IIO3HABATEJIbHOM  peQueKCMM Kak  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, HX pe3ylbTaTOB U
OCHOBaHUII;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYrHUX TPU aHalW3e pe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPEe3yIhTaTOB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTikeHHUs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBbI
no ¢u3MKe i1 YPOBHA CpeIHEro ooOimero oOpa3oBaHUA Yy OO0yYarOUIUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJUICKT, IpeArnoIarauui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHs COOCTBEHHOW AMOITMOHATILHON CEpHI,
OBITH YBEPEHHBIM B c€0€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHUIO IEH U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXXHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPAa, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS HW3YYEHHBIX (QPU3UYECKUX MOJIENei:
MaTepHualibHasi TOUKa, HHEpIUaIbHAsl CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICaTbHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )KUAKOCTEH W TBEPIABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUH 3aps]l IPU pelieHur PU3NIecKux 3a1ady;



pacro3HaBaTh (GU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJHUHEHHOE
JBKEHUE, CBOOOTHOE TAJeHUE TeJ, IBWKEHUE 110 OKPYXHOCTH, HWHEPIIHUS,
B3auMozieicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBECUE, HCIAPEHHUE, KOHACHCALWs, IUIABJIEHUE, KpUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCThH BO3/lyXa, MOBBIIICHUE JJABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHMS Tra3a B  H30IMpOIeccax,
AJIEKTPU3AIUS TEN, B3aUMOJCHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JIBIDKCHUE, UCTIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHAaTa, MyTh, MEPEMEIIEHUuEe, CKOPOCTh, YCKOpPEHUEe, Macca Tella, CHa,
UMITYJIbC T€J1a, KMHETUYECKash YHEPrus, MOTEHIMaIbHAsl YHEPTUsi, MEXaHU4YecKas
pabora, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU MPABWIBHO TPAKTOBAThH
bu3MUeCKNii CMBICT HCIOIB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS M €IUHUIIBI,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIIOBBIC SIBICHHUS,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KUHETUYECKasl SHEPTUsl XaOTHUYECKOIo JBIKEHUSI MOJIEKYJI, CPEAHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprus, padoTa rasa,
KO3 (UIIMEHT TMOJIE3HOTO JEWUCTBHSI TEIJIOBOTO JIBUTaTeNsl; TMPU OMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIWYHH, WX
0003Ha4YeHUsT U CIUHMIbI, HAXOAUTh (QOPMYJbl, CBSA3BIBAIOIINE JAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYHMHBI: DJICKTPUUCCKHUHN 3apsi,
AJIEKTPUYECKOE M0JIe, HAMPSHKEHHOCTD MOJs, MOTEHIIUAl, PA3HOCTh MOTEHIMATIOB;
IpyU ONMUCAHUM TIPAaBWJIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEIMYMH, WX OOO3HAUEHUS M €JMHUIIbI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI M MPUHIMIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUs HUMIIYJIbCa,
OPUHIUIT CYNEPINO3UIUA CHJI, MPHUHIIUI PABHOMPABUS HHEPLHAIBHBIX CUCTEM
O0TCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJEKTPUYECKOr0 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO



(GOopMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TpaHHIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JIEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTBHl [0 HCCIEI0BAaHUIO (PU3MUECKUX SIBICHUH U
IPOLIECCOB C HCMOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MpH 3TOM
dbopMmynupoBaTh mpobiemMy/3amady W TUIOTE3y Y4eOHOrOo HSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIMBIT U
(opMyIupOBaTH BBIBOJIBI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUYMH, IPU
ATOM BBIOMpaTh ONTHUMAIBHBIMA CIIOCOO M3MEPEHHS W HUCIOIb30BaTh H3BECTHBIC
METO/bl OLIEHKH MTOIPEMIHOCTEN U3MEPECHU N,

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKMMHM  BEJIWYMHAMH  C
UCTOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUil, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKCcUpOBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYHH B
BUIe TaOnuIil U TpaduKOB, AeJIaTh BBIBOABI IO pe3yJbTaTaM HCCIEIOBaAHNUS;

co0roaTh MpaBuia O€30MaCHOTO TpyJa MPHU NPOBEICHUM UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENIbCKOM U MPOEKTHOM
JESITENFHOCTA C WCIOJIB30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemate pacu€THble 3aJaud C SBHO 33JaHHOM (U3NYECKON MOAEIbIO,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 331a4u
BbIOMpATh (PU3NYECKYI0 MOAEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIbI,
HeoOXoAuMbIe ISl €€ pelieHusi, MPOBOAUTh PACUYEThl U OIEHUBATH PEATBHOCTH
HOJIYyYEHHOr0 3HaUYeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTUUYECKH HEPOTHUBOPEUUBYIO
[EMOYKY PACCYKIECHUH C OMOpON Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pEUIeHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJICTaBJIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMaLUU, MOITYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJy4aeMyI0 HH(POPMALUIO;

OPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOILECCOB OKPYXKAIOLIErO0 MHUPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUSI HOPM AKOJOTHUECKOTO
MOBEJICHUS B OKPY>KarOIen cpejie;

paboTaTh B TpYyIIle C BBHIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO pacHpeneisaTh OOS3aHHOCTH W
IUIAHUPOBAThH JACSATENBHOCTh B HECTAHAAPTHBIX CUTYaAlMSIX, aJ€KBATHO OIIEHUBATh
BKJIaJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMATPUBAEMOI MPOOJIEMBI.

K konmy obyuenus B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHUMH:

JNEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4yHON KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJOTUM, B IPAKTUYECKOU AECATEIIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOUEYHBIN ANEKTPUUECKUI 3apsil, JIyd CBETa, TOUCUHBIM MCTOUYHMK CBETA, s/iepHas
MOJIETIh aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa MpH pEHIeHUH (PU3NIECKUX
3ajay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUYECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUSA, JCHUCTBUE MArHUTHOrO TIOJs Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pACIpPOCTPAHEHUE CBETa, OTPaKEHUE, MpPeOMIICHHE,
uHTeppepeHnms, audpakuus W TOJApH3alus CBETa, JHUCIEPCUS  CBETa,
dotoanexkrpuueckuii 3pdext (poroaddekT), cBeTOBOE aBieHUE, BOSBHUKHOBECHUE
JUHEHYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMUCHIBATh M3yYEHHbIE CBOMCTBA BEIHIECTBA (PIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  pa3jIMYHBIX  Ccped) U
AJIEKTPOMArHUTHBIC SBJICHUS (MIPOIECCHI), UCMONB3Yysl (PU3MUECKHUE BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CWJa TOKa, 3JIEKTPUUECKOE HAMNPSHKEHUE, JIEKTPUUYECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsl CuUjia, padoTa TOKa,
WHIYKIHUST MarHUTHOrO Tmojsi, cuia Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTb
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO M MArHUTHOI'O TMOJIEW, MEepUoj M YacroTa
KoneOaHuii B KoJieOaTeNhbHOM KOHType, 3apsij U CWia TOKa B MpoIlecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKAsl CHWJIa JIMH3bI, NPU OINHUCAHWUU NPABUIBLHO TPAKTOBATh (PU3MUECKUN
CMBIC]I HCIIOJIb3YEMbIX BEIWYMH, MX OO0O3HA4YeHHs] W EAUHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh H3YyYEHHBbIE KBAaHTOBBIE SIBICHHS M MPOLIECCHl, HCHOIb3YS
(du3znueckre BEIUYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBI3U
aATOMHBIX SI7Iep, TPU OINMUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKHUIA CMBICT
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M EIWHHULBI, YKa3blBaThb (POPMYIIbI,
CBSAZBIBAIONIME JIaHHYIO (DU3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYMHAMU,
BBIYUCIISATh 3HAU€HUE (PU3NYECKON BEITMYUHBI;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONB3Ys (U3NUECKUE
3aKOHBI W MPUHUUIIBEL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATENIBHOI0 U MapalIeIbHOI O
COEIMHEHUs TPOBOAHUKOB, 3akoH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLIHUH, 3aKOH MPSMOJIMHENHOI0 PACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, YpaBHEHHE ODWHIITEHHAa mnsi Qororddekra,
3aKOH COXPAHEHHsS] DHEPTUH, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOr0 3apsfa, 3aKOH COXPAHEHHUsI MAacCOBOI'0 4HUCia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENENATh HANPABIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cujibl Amrniepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIUH30MU;

BBITIONTHATh JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU H
IPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH: IMPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUsI W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUN: MPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUAE TAOJIHIl U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0uroaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUM HCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTA C MCIOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemiarb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIBb3Ysl (PM3MUECKHUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIW3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOoOXOo/IUMbIe NIl €€ pEelleHUs, MPOBOAUTh PACUEThl M OIIEHUBATH PEATbHOCTH
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pu3nyeckue sIBIEeHUs;

UCMOJb30BaTh  MPU  pPELIEHUH  y4eOHBIX  3aJad  COBPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH M1OJIy4aeMyt0 HH(POPMALHIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE30MACHOIO HUCIONIb30BaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAaMH, JUJISi COXPAHEHUS 30POBbS M COOJIIOJEHUS HOPM DKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBAThH JCATENBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM MTPOOIEMBI.

Cesa3b padoueil MporpaMMsl ¢ IPOrPaMMOd  BOCITUTAHUSA

PesynbTaThl ocBOoeHUs yueOHOro mnpeaMera «Duszukay MOIKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOU
BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTALIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKJEHHM, COOTBETCTBYIOIIUX TPaIUIMOHHBIM
IIEHHOCTSIM POCCUHCKOr0o OOIIeCTBa, pacUIMpPEeHUE >KM3HEHHOTO OIbITa U OIbITa
JEATEIBHOCTU B MPOIIECCE Pear3allMi OCHOBHBIX HAIlPaBJIICHUN BOCHHUTATEIBHOU
JEeSITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTRA;

IPUHATHE  TPATUIMOHHBIX  OOIEYCIIOBEUCCKUX T'YMAHUCTUYECKUX H
JEMOKPaTUYECKUX LIEHHOCTEM;



TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECax TpPa)KJaHCKOIo
o0111ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNy;

YMEHHE B3aUMOJIENCTBOBATh C COLUMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIIUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JAEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESITENbHOCTU YUYEHOT O;

OCO3HAHHE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOMYHBOTO OYTyIIIETo;

4) 5¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETHUKY HaAYYHOTO TBOPUYECTBA,
npuCyIIero (GU3NIecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUSI:

UMHTEpEC K pa3inuHbIM cepam mpodeccHoHaTbHON JeATEITbHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (M3UKON U TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyieii mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha POTSKEHUU BCEU KU3HU;

6) IK0JIOrHYeCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa AKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEW CpElle HA OCHOBE
3HAHUS LEJIeH YCTOWUYUBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliMpeHue OmbITa JEATeIbHOCTH SKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TT0 (PUBUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOH JIeATEeIbHOCTH, T'OTOBHOCTH B MPOIIECCE
U3ydeHus:  (U3MKKM  OCYIIECTBJIATH  MPOEKTHYIO M HCCIEAOBATEIIbCKYIO
NEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
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OCHOBBI cTIeIIMAIBHON TEOPUH bu6mmoreka [IOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DUCMEHTHI KBARTOBOI OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK
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4.3 AToMHOE PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuwaiowee noBToperHe 4 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
1 ®usuka — Hayka o npupoze. Hayunsie 1 bubnuorexa [JOK
METO/IbI ITO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poinb u MecTo dusuku B popMupoBaHUN
2 COBPEMEHHOM HAy4YHOUW KapTHUHBI MHUpPA, B 1 bubamorexa [IOK
P . v P Up ’ https://m.edso00.ru/ff0c33e6
MPaKTUYECKON JEATETbHOCTH JIIOIeH
Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh
3 MexaHn4yeckoro aBuxkeHus. [lepemenenue 1 bubmmorexa [IOK
8 - epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKECHUE 1 bubamorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSMOJIUHENHOE 1 bu6muoreka [IOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoOe mageHue. Y cKopeHue 1 bu6mmoteka [IOK
CBOOOIHOTO TMa/ICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe aBuxeHue. Jprxenue 1 bu6anorexa LIOK
MaTepHaIbHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMT OTHOCUTENHHOCTH [ amuies.
8 HNuepnmansasie cucteMbl orcueTa. IlepBriil 1 bubmmorexa [IOK
P PP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3unumn 1 bu6mmoreka [JOK

cui1. Bropoii 3akon HeroTona juist

https://m.edsoo.ru/ffOc3be8
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MaTepHaHBHOﬁ TOYKH

Tpertuit 3akoH HproTOHA 17151 MaTepuaibHBIX

bubmuoreka [JOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKOH BceMHUpHOTo TAroreHus. Cuna bu6muoreka [IOK
TsbkecTH. [lepBas kocMUYeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3axon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cuna
13 COl'IpOTEIBJ'IeHI/ISI Hp(II)/I(b,[[BI/I)KeHI/IIf Tena B bubmmorexa [IOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU HIIU Ta3e
[ToctynarensHOE 1 BpaliaTelbHOE JIBHKEHNE
14 a0cooTHO TBEPAOTO Tena. MOMEHT CHJIBL. bu6mumorexa [IOK
IInedo cunsl. Y ca0BUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
Nmiynbsc MaTeprabHONW TOUYKH, CUCTEMBI
15 MaTepUaJIbHBIX TOUYEK. IMIysibe cuiibl. 3aKOH bu6nuorexa [IOK
COXpaHEHHUs UMITyJbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHUE
Pa6ota u mourHoCcTh cuitbl. Kunernueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 Bubamorexa [IOK
" https://m.edsoo.ru/ff0c4502
WU3MEHEHNUN KHHETUYECKOW SHEPTrUU
[TorenuunansHas sueprus. [lorennuanbHas
17 SHEprus ynpyro aehopMUpOBaHHOMN bu6mmoreka [JOK
npyxuHsbl. [loTeHunanbHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3M IOBEPXHOCTH 3eMIIU
[loTeHumanbHble U HETOTEHIIUATBHBIE CHUIIBI.
bu6mmoreka [IOK
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C

H3MEHEHHEM MEXaHNYeCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TEJI. 3AKOH COXPaHECHHUS
MEXaHWYECKON IHEPrun

19

JlaboparopHnas pabota «lccrnenoBanue cBSI3u
paboThI CHUJIBI C U3MEHECHHEM MEXaHUYECKOU
SHEPTUH TeJa Ha MPUMEPE PaCTIKECHUSI
PE3MHOBOTO KI'yTa»

20

KonTponbHas pabora no teme «KnnemaTtuka.
Jlunamuka. 3aKOHbI COXpaHEHUS B
MEXaHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U B3aUMOJCHCTBUS
YyacTHUll BeuecTsa. Monenu cTpoeHus ra3os,
AKUJKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonuuecTBo BeliecTsa.
[locTostnHas ABoraapo

24

TemnoBoe paBHOBecue. TemmnepaTypa u e€
m3mepenue. [llkana temneparyp Llenbcus

25

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TemrepaTypa Kak Mepa cpeiHen
KHHETHYECKOW SHEPTUU JIBHKCHUS MOJICKYJI.
VYpasnenue Menaeneesa-Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axon JlanpToHa. 'a30BEIC 3aKOHBI

28

Jlaboparopnas pabota «lccnenoanue
3aBHCHUMOCTH MEXy apaMeTpaMu
COCTOSIHUS Pa3pe’KEHHOTO ra3a
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I/Isonpoueccm B MAC€aJIbHOM ra3€ u ux

bubnunorexa LIOK

29
rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHH:s dHEpIrys TEPMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bu6muoreka [IOK
KonuuecTtBo Termiotel u pabota. BuyTpeHHss https://m.edsoo.ru/ff0c5952
HHEPTrUsi OJJHOATOMHOIO HUJEaIbHOTO rasa
bu6anoreka LIOK
31 B
HABL TerIonepeAatt https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIIOEMKOCTD BEILIECTBA.
but6mmoreka [IOK
32 KonuruecTBo TEIoTH MpH TeIionepeaaye.
. https://m.edsoo.ru/ff0c5c36
AnuabaTHBIN mporecc
33 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bu6nuorexa [IOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtuMocTs mpoiieccoB B mpUpo/Ie. bu6mmoreka LIOK
Bropoii 3aKk0H TepMOIMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun aevicreus u KIIZ TermoBoi bubnuorexa [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/I
37 Dxoyornyeckue npo0aeMbl TEIIOIHEPTE€TUKH
38 O6o06marommii ypok «MosiekyspHast bubmuorexa [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas paboTa mo teme
39 «MonekymsipHas puzrka. OCHOBBI bubmmorexa LIOK
Y7p ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmorexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas 1 OTHOCHUTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK

BO31yxa. HacelmeHHslil map

https://m.edsoo.ru/ff0c64d8
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Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB

bubmuoreka [JOK

42 KpUCTAILIOB. JKHIKUE KPUCTAILIBI. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBiienue u kpucrauU3anus. Y aeibHas bubnuotexa [JOK
tertoTa rmasneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6anoreka LIOK
44 VYpaBHeHHe TEIIOBOTO Oaianca httos://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BUJa 3JIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOcébcc
[TpoBOIHUKY, TUATIEKTPUKH U
46 H(I))JIYHPOBOI[HI/IKI/I. BaEEH COXpaHEHUs bubmmorexa [IOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. bubnunorexa LIOK
To4euHBII JIEKTPUYECKHN 3apsia https://m.edsoo.ru/ff0c6ced
Hampsxk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 [IpuHIUT CyNIEPIO3UINH SIIEKTPUUECKUX bubmmorexa [IOK
. N https://m.edsoo.ru/ffOc6df2
nonieit. JInnuu HanpsHKEHHOCTH
49 Pabota cuit 31eKTpOCTaTUYECKOTO MOJS. bubmmoreka [JOK
ITorenmuan. Pa3HOCTE MOTEHITNATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY M JUAIEKTPUKH B
50 BHI)GKTpiCTaTHquOM nfie. bubmmorexa [IOK
https://m.edsoo0.ru/ff0c7018
Jusnekrpudeckasi IpOHUIIAEMOCTb
N but6mmoreka [IOK
°1 dnexrpodumicocts. Korzencatop https://m.edso0.ru/ff0c7126
59 DIIEKTPOEMKOCTb IJIOCKOT'O KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKeHHOTO KOHZIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlabopartopnast pabota "U3mepenne
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AJIEKTPOEMKOCTH KOHAeHcaTopa"

54

IIpyHIMI AENCTBUS U IPUMEHEHNE
KOHZICHCATOPOB, KOIMPOBAJIBHOT'O aIIapara,
CTPYHHOI0 IPUHTEPA. DIEKTPOCTATUYECKAS
3aluTa. 3a3eMJIEHUE 3JIEKTPOIIpHOOpOB

55

DNEeKTpUYECKU TOK, YCIOBUS €ro
cymectBoBaHus. [loctosunsiit Tok. Cuna
toka. Hanpsokenue. ConpoTuBieHue. 3aKoH
Oma a5 yyacTka 1enu

56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTMHEHUE IPOBOTHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH [>xoyna-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t TOJTHOM (3aMKHYTOM )

BHCKTquCCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopatopHnas pabora «3mepenue D/1C
MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTpOHHAas IPOBOAMMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJJIOB OT TEMIIEPaTypBhI.
CBepXnpoBOJIUMOCTh

60

DneKkTpuuecKkuil Tok B Bakyyme. CBolCTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
NpuMecHas npoBoauMocTb. CBoOMCTBA p—N-

bubmmoreka [JOK
https://m.edsoo.ru/ffOc84ae
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nepexoa. [lomynpoBogHuKOBbIE TPHUOOPHI

DNEeKTPUYECKHUM TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB.

but6mmoreka [IOK

62 1
DNEeKTpOoNIUTUYECKas JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DnekTponn3
DIIEKTPUUECKUH TOK B Ta3ax.
. . but6mmoreka [IOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounnus. [Tnazma
DnekTpuueckue MpruOOphI U YCTPOUCTBA U UX
64 i aKTI/II)‘{eCKOG I I/II)MGHZHI/IG };'I I;BI/IJ'Ia 1 bubamorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
N bubmuoreka [IOK
65 00606 ) 1
OOTAIOHITH YPOI (HICKIPOANHANIR https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme
66 «Qnexrpocratuka. [locTosHHBIH 1 bubnmnoreka [JOK
AJIEKTPUYECKUN TOK. TOKM B pa3IM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbHas padota mo 1 bu6mmoreka LIOK
Teme "DIeKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bu6mmoreka [IOK
temaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbl
pecypchbl
[TocTosTHHBIE MarHUTHI U UX
1 B3aumojieiicTBre. MarnutHoe nose. Bektop 1 bu6mmoreka [IOK
MAarHUTHOM UHAYKIWH. JINHUA MarHUTHON https://m.edsoo.ru/ff0c9778
WHAYKIUN
MaruauTtHoe 1oJjie NPoOBOJHUKA C TOKOM.
2 OmbiT Opcerena. BzanmonericTsue 1 bubnmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopnas pabora «3yuenue 1 1 bu6mmoreka [IOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
4 tokoMm. Cuna Ammnepa. JlabopaTopHast pabora 1 1 bu6muoreka [IOK
«HccnenoBanue neiicTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamMKy ¢ TOKOM»
Jle¥ficTBME MarHMTHOTO IOJIS Ha
5 IBIDKYIYIOCS 3apsDKEHHVIO yacTuiy. Criia 1 bubnmorexa LIOK
YHYIO P yio v https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DnekTpoMarauTHas MHAYKIMs. [loTok
6 BEKTOpa MarHuTHOW uHAYyKmu. IJC 1
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes
7 JlaGopaTopHnas pabora «lccnenoBanue 1 1 bubmuoreka [IOK

SABJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKIOHUW

https://m.edsoo.ru/ff0cal50
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NuaykTHBHOCTD. SIBJIICHHE CAaMOWHTYKIIHH.
OJIC camonHAYKIIMU. DHEPTUS MArHUTHOTO
TOJISI KATYILIKK C TOKOM. DJIEKTPOMAarHuTHOE
rmoJie

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

Texauueckue YCTPOﬁCTBa " UX IIPUMCHCHUC!
IMOCTOAHHBIC MAIrHUTEI, DJICKTPOMAarHuThlI,
QJICKTPOABUTIATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX 4aCTUL, MHAYKIITUOHHAS IICYb

10

Oo6o06maromuit ypok «MarHuTHoe mouie.
DIeKTPOMAarHUTHAS WHIYKIHS)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas paboTa no teme «MarautHoe
II0JIC. aﬂeKTPOMaFHI/ITHaSI HHIOYKIOHA»

but6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOTECOAHH.
I"apmonnueckue koneOaHus. YpaBHEHUE
rapMoHHUYeCcKuX kojiebanuii. [IpeBpamienne
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota «/ccrnenoBanue
3aBHCHMOCTH Tepro/ia MabIX KoJebaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl
rpy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbHIE KOJeOaHMs B UA€aIbHOM
KOJIe0aTeTbHOM KOHTYpE. AHAIOTUS MEXITY
MEXaHHMYECKUMH U 3JICKTPOMAarHUTHBIMH
KoJ1e0aHUAMHU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJIeaTHHOM KOJIeOaTeTbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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IIpencraBnenue o 3aTyxaroIuX KoJeOaHUsAX.
BriHyX/1eHHbIE MEXaHUYEeCKUE KOJIeOaHMUs.

bubmuorexa [JOK

16 Pe3onanc. BeinyxieHHBIE https://m.edsoo.ru/ffOcbb86
ANEKTPOMATrHUTHBIC KOJeOaHus
[lepemennsbIit Tok. CuUHYCOU1aNbHBII
17 MepeMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubmuorexa [IOK
TOKa. AMIUTUTYIHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIbI TOKA U HAMIPSKCHHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenava u
noTpedIieHne NEKTPUUECKON SHEPTHH
YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHUE
19 AIEKTPUUYECKOTO 3BOHKA, T€HEpaTOpa bubmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, TUHUH dJIeKTpornepeaayd
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 aneKTpodHeprun. KynbTypa ucronbp30BaHus
3JIEKTPOSHEPTUH B MOBCETHEBHOM KU3HU
MexaHu4yecKkre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [Iepuon. CkopocTth bubnuorexa LIOK
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TorepevHbIe U MPOIOJILHBIC BOTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTBH 3BYKa. bu6mmoreka [IOK
BeicoTa Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6mmoreka [JOK
ckopocTh. llIkana 35ieKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpUHIHTIBI PAANOCBS3U U TEICBUICHHUS.
PasButne cpencts cBs3u. Paanonokanus
25 Kontponbnas padota «KonebaHust 1 BOJIHBID» bubamorexa [IOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonuHeHOe pacpocTpaHeHHE CBETa B

26 OIHOPOIHOMU cpee. ToYeUHBI HCTOYHUK bubnmorexa LHOK
poA pese. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 ceeta. [locTpoenune n3o0pakeHUH B IIIOCKOM bubmorexa OK
' p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cera. [lonHoe BHyTpeHHEE
28 oTpaxkenue. IIpenenbHBIA YTOd IOJIHOTO bubmorexa IIOK
P P y https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopunast pabota «3mepenue bu6nmoreka [IOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxeHuit B IUH3E.
30 ®opMyIia TOHKOW JUH3bI. Y BEIUYECHHE bubmmorexa [JOK
M. ' https://m.edsoo.ru/ffOcddle
JIH3BI
31 Jlabopartopnas pabota «HcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Jucniepcus cBeta. CII0XHBINM cocTaB 0e10ro
32 ceera. L[Ber. JlabopaTopHas pabora
«HabmoaeHne aucnepcuu cBeTay
33 Wutepdepenmms cBera. Judpakius cera. bu6nuoreka [IOK
JudpaximonHas pemeérka https://m.edsoo.ru/ffOced22
34 [ToniepedyHOCTH CBETOBBIX BOJIH. bu6nmoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOPbI U yCTPONCTBA U
YCIIOBUS MX O€30MacHOT0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJIACCHYECKOM
. but6mmoreka [IOK
36 MexaHuKH. [TocTynaTel cienuaiTbHOW TEOPUN

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



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

OTHOCHUTEIILHOCTD OIHOBPEMEHHOCTH.

bu6moreka [IOK

37 3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITHBHCTCKOM
38 gacTtuilbl. CBSI3b MacChI ¢ SHEPrUeH U bubmmorexa LOK
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUSI TOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnuorexa LIOK
CIIELIMAIbHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®oronbl. ®opmyina [Inanka. DHeprus u bu6mmoreka [IOK
UMIYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbiTHE U HccaenoBanue Gpororddekra. bu6nmnoreka [IOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHsl pororpdexra. YpaBHeHUE
42 :‘)ﬁHHITegHa zmq;q)(bomatbtiema. «Kpacnas bubmmorexa [IOK
https://m.edsoo.ru/ff0d015e
rpanuima» ¢potodddexra
43 Hasnenue ceera. Onbite [1. H. JleGenena. bu6mmoreka [IOK
XUMHYECKOE JICUCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOHCTBA U MPAKTUIECKOE
44 npuMeHeHue: (oTodIeMeHT, (DOTOTATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «1€MEHTHI bubmuotexa [JOK
KBaHTOBOW OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoMa TomcoHa. OmbBITEI
46 Pezepdopna o paccessHUIO 0-4aCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnast MOJ€Nb aTOMa
bu6mmoreka [IOK
47 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
48 W3nyyenue u norjouieHue GOTOHOB MU bu6nmnoreka [IOK

NIEPEeXO0ie aTOMa C OTHOT'O YPOBHS SHEPTUU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Ha Jipyroi. Buasl ciekTpoB

49

BomraoBrle cBoiicTBa yacTuil. BosHEI e
Bbpoiisa. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4CHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE pagnOaKTUBHOCTU. OTBITHI
Pesepdopna no ompeneneHuo cocraBa
PaIMOaKTUBHOIO U3JIYYECHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUs.

BnusiHue pagqnoakTHBHOCTH Ha )KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TONHBI.
Anbda-pacnaa. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIy4EHHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B siipe. S aepHble
peaxiuu. SnepHsiit peaktop. [Ipobaemsl,
MIEPCIIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
SIICPHOM YHEPTETUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHa. MeTo1bI HAOTIOACHUS U
perucTpaIuy JIeMEHTAPHBIX YACTHII.
Kpyrasriii cton «@yHaaMeHTanbHbIE
B3auMoeicTBusa. EquHCcTBO usznueckoit
KapTUHBI MUPay»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0T0 HeOa. Co3Be3aus, spKue
3BE3/1bI, IUTAHETHI, KX BUJIUMOC JIBH)KCHHE.
CosnHeuHas cuctema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnurte. CoHeuHast akTUBHOCTE. MIcTOUHHK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE31bI ITIaBHOH MOCIEA0BATEILHOCTH.
Buytpennee crpoenue 38E31. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUH U
spoatonru CoJiHIa U 3BE3 ]

58

Muneunstii [lyre — Hama ['anakTuka.
ITonoxenne n neuwkenue CosHua B
lNanaktuke. ['anaktvku. YEpHBIE ABIPHI B
SA/Ipax rajJakTHK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopust
bonbuoro B3psiBa. PenuKTOBOE M3IyUYEHHUE.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTpOHOMUHT

61

KonTponbhas pabora «IeMEHTBI
aACTPOHOMHUU U aCTPOPUIUKIDY

62

O6o0matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJOTHYECKOM, COITMATBHOMN 1 DTUYECKOM
cdepax AesITeTbHOCTH YeTIOBEKa

63

O606maromuit ypok. Ponb u mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAy4HOM
KapTUHE MHpa

64

Oo6o6maromuii ypok. Ponb pusnaeckoit
TeopuH B (HOPMUPOBAHHUHU TIPEICTABICHHUN O
bu3HUECKON KapTUHE MUPa

65

O6o0maromuii ypok. Mecto ¢huzndeckoit




KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O
pupoIe

PesepsHblii ypok. MarautHoe mnoie.

66 1
DNEeKTpOMarHuTHasE UHAYKIHS
67 PesepsHblit ypok. OnTrka. OCHOBBI 1
CHEIMAIbHON TEeOpUH OTHOCUTEIBLHOCTU
68 Pezepnslit ypok. KBanroBas ¢usuka. 1 bu6mmoreka [IOK
DJeMeHThl aCTPOHOMMHU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOIPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 knacc/ Msxumes I'. 4., Byxosues b.b., Corckuit H.H. nox
penaknueit [TapdentreBoit H.A., AkiinonepHoe o6miectBo «M31aTeabcTBo
«IIpocsewienue»

» ®usuka, 11 knacc/ Mskumes I'.J1., byxosnes b.b., Hapyrun B.M. nox
penakuueit [lapdpentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbcTBO

«HpOCBGHIeHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Karanor narepHer pecypcoB no pusuke

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/

http://www.fizika.ru



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1587873118466000
http://www.fizika.ru/
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