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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtaxxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickon Denepannm, peATU3YIOIINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yueHuu
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOIO MOJIX0/IA.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OO0yUeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTb pEATU3AIUN MEXKIPEIMETHBIX CBSI3ed (U3HKU C
€CTECTBEHHO-HAYYHBIMHU Y4E€OHBIMH TIpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
1eIU U3y4eHUs (PU3UKU Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHus, IJIAHUPYEMBIE
pe3yabTaThl  OCBOCHHMS Kypca  (U3MKHU: JIMYHOCTHBIE, METAalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJITATHl OCBOCHHS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM O0yUCHHUS;

e cojiepKaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauyecTBe y4eOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIIECTBEHHBIA BKJIAJ] B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEW, OHOJIOrueH,
dbusznueckor reorpadueid u actpoHomueid. Mcmonp3oBaHME UM AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTUi B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHM W Apyrux. M3ydyenue
(GbY3MK1 BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
MUpa oOydaronmxcsi, B (OpMHUpOBaHHE YMEHUW NPUMEHATh HAaY4YHBI METOJ
MO3HAHUS TIPH BBHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUMA.

B ocHOBY Kypca ¢u3ukH 111 ypOBHS cpeaHero o0mero 00pa3oBaHus ITOJIOKCH
pAI uaeh, KOTOpbhIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3fesoB (DU3MKH, BKIIFOYAET KaK
BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOM (PU3UKH.



Hoesn cenepanusayuu. B cooTBeTCTBUM ¢ HEH MaTepuan Kypca (U3HKH
00benMHEH BOKPYr (GU3MYECKUX Teopuid. Bemymum B Kypce sBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJje.

Hoes eymanumapusayuu. EE peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bu3KMKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
Y 3KOJIOTHYECKUMU TIPpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku mpeamnoiaraeT 3HakoMCTBO
C MIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN M3YUEHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocuzayuu peamm3yercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
CONIEp)KaHUs, TOCBSMIEHHBIX JKOJOTMYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJOTHH, a TaKkKe OOCYKICHWUSI
npo0JIeM palOHATBEHOTO MPUPOAOIIOIBE30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SABJISAIOTCS (hru3mueckne Teopur ((HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUYECKON TEOPUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX MPEICTABIICHUSX O MIPUPOJIE, TPAHUIIAX MPUMEHUMOCTH
TEOPHUH, TSl OTTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH M MPOIIECCOB).

CucTeMHO-IeSTeILHOCTHBIN TOAX0J B Kypce (PU3UKHU pealu3yeTcs MPexIe
BCEro 3a CYET OpPraHMW3allid SKCIEPUMEHTAIBHOU JESTEIHHOCTH O00Yy4YaromuXxcsl.
Jl11s 6a30BOr0O YpOBHSI Kypca (PU3HKHU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIC B ITPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOIIMI CIUCOK YYCHWYECKUX MPAKTHYECKHX padoT.
Breinenenne B ykazaHHOM TiepedHe Ja0OpaTopHBIX paldOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIETCS yJYaCTHHUKAMHU 00pa30BaTEIbHOrO IMpoliecca
UCXO/sI U3 OCOOCHHOCTEW IIAaHMPOBAHWS M OCHAIIeHWs KaOuwHeTa ¢usuku. [Ipu
3TOM O0ecTieunBaeTCsl OBJAJCHHE OOYYalONIMMHCS yMCHHSIMH TIPOBOJIHTH
KOCBECHHBIE HM3MEPEHUS, WCCIEAOBAHUS 3aBUCUMOCTEH (PU3NUYECKHX BEIUYUH M
MIOCTAHOBKY OIBITOB I10 TIPOBEPKE MPEATOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWe yaeNsIeTCs PEMICHUI0 PAacCUETHBIX M KaUeCTBEHHBIX 3a71ad.
[Ipu sTOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SBJISIOTCS 3a]]a4M C SBHO 3aJJaHHOU
bu3ndeckoil MOJENbIO, TO3BOJISIIONIME TPUMEHSATh W3YYEHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KakK W3 OJHOTO paslena Kypca, Tak M WHTETPHUPYsS 3HAHUS W3
pasHbIX pazjaenoB. JlJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
O00BSICHEHHE TPOTEeKaHUsI (U3MUYECKUX SBICHUNW W TPOIECCOB B OKPYXKAIOMICH
KU3HU, TpeOyronue BbIOOpa (U3UYECKOWM MOAENU IS CUTyalluu TMPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.



B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieueHnt0 y4eOHOro mpouecca 0a30Bblil ypoBeHb Kypca ()U3MKU Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIM B YCIOBUAX HHTEIPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHere GU3MKH AOHKHO ObITH HEOOXOAUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(¢u3nKe yUEeHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JlemoHCcTpaumoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAaHNS  HW3Y4YaeMbIX SIBJIECHUUA M  NOPOLECCOB, HSMIUPUYECKUX U
(dyHIaMEHTATbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUN.

JIabopaTopHOEe 00OpynOBaHME JUIsl YYEHUYECKHX MPAKTUYECKUX pPadoT
(GopmMupyeTcsi B BHUJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
71a00paTOpHOTO O0OPY/IOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCMOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAYYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaAHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHPOBaHNME HAYYHOI'O MUPOBO33PEHUS KaK pe3yiIbTaTa U3yuyEHHUs] OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBaHue yMeHUH OOBSACHATH SABJICHHS C HUCIOJb30BAHUEM
(¢u3nYecKuX 3HAHUN U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MPEICTAaBICHUM O ponu (PU3MKK A Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHil.

JlocTrkeHne 3TUX Leneld 00ecleurnBaeTcsl peleHueM CIEeIyIOIUX 3a1ad B

npolecce U3ydeHus Kypca (U3MKHM Ha YPOBHE CPEIHEr0 OOILIEro 00pa3oBaHUsA:

e MpuoOpeTeHue CUCTEMbI 3HAaHUI 00 00X (PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHKY, MOJEKYJISIpHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3JEMEHTHI aCTPOPHU3UKHU;

e (opMHUpPOBaHME YMEHUH TNPUMEHATh TEOPETUUYECKUE 3HAHUA JJIA
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB pEIICHHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
busnueckoil MoOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3fanre (pu3nUecKoit MOJICIH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, UX BJIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TMPOBEIACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W MHTEpHpeTanuu uHpopMaimy,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEI0BATEINBCKOM,
TBOPYECKOU JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (U3MKE TMepedeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldoOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JElaeT BBHIOOP
NPOBENICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C Y4YETOM HHIUBUYAIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. ®u3nka v MeTOAbl HAYYHOI'0 MO3HAHMA

®usuka — Hayka o npupone. HayuHbie mMeTonbl IO3HAHHUS OKPYKAIOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B MPOLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
@dusnuecKkre 3aKOHbI U TEOpPUM. I'paHMIIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMM HAa OCU CHCTEMBbI KOOPAWHAT.
CrioxeHue nepeMelieHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe mazieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonuneinnoe nerxxenue. /J[BrmkeHre MaTeprUagIbHON TOYKH 10 OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHudyeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSOB, LIEMHBIE U PEMEHHBIE MTepEIavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUAIBHOU TOYKH. TpeTnil 3akoH Hpr0TOHA IS MaTepUATBHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadgduiuent tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTymarensHOE U BpaliaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHUpPOBaHHOM NpYXUHBIL. [loTeHIManbHAs SHEPTHs Tea BOJIM3H TOBEPXHOCTU
3emutu.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUABHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTeHLMATBLHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEepPIruu
TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJEKYISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3us. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL 4YacCTUI] BellecTBa. Moaenu CTpOeHUs Tra30B, KUJIKOCTEU W
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
[enbcus.



Mopens  uzpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBruna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3BIBAIOIINE THUCKPETHOE CTPOCHHUE BemecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBIEHUS ra3a Ha CTEHKH coCcyza.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHHS HJICAIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3JyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO31yXa B HEMl.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHHUE. Y JAEIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akOoHa TEPMOJIMHAMHKHU K u3ompoieccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh PoOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL [lukn KapHo m ero xosd@uIMeHT moIe3HOro
JNENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW SHEpPruM Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 0 a1MadaTHOMY PaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsi BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii skcnepumenm, r1abopamopnule pabomuwl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapoobpazoBanue u koHneHcauusd. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HacheleHHbIM map. YaenbHas TeEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKS CBOMCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MaTEpHUalioB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanus KpUCcTasioB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pa3znen 4. DinekTrpoauHaMuKka
Tema 1. Inekmpocmamuka
OnexTpuzanus Tel. JNEKTpUIecKuil 3apsa. [Ba BUia 3JIeKTpUYECKUX 3aps10B.
[IpoBOHMKHM,  AMDJIEKTPUKHM W IOJYIPOBOJHHUKH. 3aKOH  COXpPaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUI 3apsi.
Onektpuueckoe none. Hampsoxk€HHOCcTh  3yiekTprueckoro mois. ITpuHiun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIAL.

PaGota cun anekrpocratudeckoro modis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKN M AUABIEKTPUKH B BJIEKTPOCTATUYECKOM Ioje. [ludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOrO TOKAa.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTpOHHAs] ~ MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTD
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonmynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIMA. DIEKTPOJIN3.



OnexkTpudyeckuid Tok B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HCTOYHHKM TOKa, 3JIEKTPOHArpeBaTelbHbIe MNPHOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJlbBaHUYECKOr' 0 3JIEMEHTA U OI[EHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COITPOTUBIICHHSI METAJJIOB OT TEMIIEPATYpHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSS MPOBOJAUMOCTD JTUOJIA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILIEH CHUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
COMPOTHUBJICHUS.

Habmronenue aiekTpoinsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM CO/IepKATENbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMHh MAaTEeMAaTHKH,
OMoJI0THH, XUMUH, Teorpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHeWHas (QyHKIuS,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIauH, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U ra3o0B,



AJNIEKTPUYECKUE  CBOMCTBA  METAIJIOB,  DJEKTPOIUTHYECKAss  JTUCCOIMAIMS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KIJACC

Pasznen 4. JaekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctosiHHbIE MarHuThl. B3anmoaeicTBrue MOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUUU. [IpyHIUI Cynepno3uiimy MarHuTHBIX ITOJIEH.
Jluvann marHuTHOM WHAYKUMU. KapTMHa JWHUNA MAarHUTHOM HHAYKLIHMM TIOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MAarHMTHOTO TOJISI JJIMHHOTO MPSMOrO NHPOBOJAHWUKA U 3aMKHYTOIO KOJIBLEBOI'O
POBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoselicTBue NnpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIYJIb U HaIllpaBJICHHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOMU
UHAYKUAHW. OJEKTPOABIKYIIAs CWIA MWHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHnykTuBHOCTh.  SIBlIeHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAS  CuUia
CaMOMHAYKIIWH.

DHEprusi MArHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DSJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO TyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIKYIIEH CHIIbI MHAYKIMUA OT CKOPOCTHU U3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxvHHBIN MasATHUK. MaTreMaTU4eCKUN MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYKeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X A€HHBIE 3J1€EKTPOMArHUTHbIE KOJIEOaHHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JEHWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOIICHUE FIEKTPUUECKOI
SHEPruu. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE AIeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DJICKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOaTeNbHOW CHCTEMBI (MPYXUHHBIA WIH
MaTEeMaTUYECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanue 3aBUCUMOCTH NEPHUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LIEMH U3 TIOCIEA0BATENbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BoOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u nudpakius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOsIpu3anus, JUPPaKIus,
untepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBAs JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHHK 3BYKa.

Habmronenue orpakeHust ¥ IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHunn 1 TUPppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



WccnenoBanrie CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHUE,
noJsipusanus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpakenne cBera. 3aKoHBI oTpaxkeHus cBera. [locTpoeHne m300pakeHui B
IUIOCKOM 3€pKaJle.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

HMucnepcus cBera. CiioxHBIN cocTaB 6enoro ceera. L[Ber.

Cobuparoiiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKyCHOE pacCTOSHUE
U ONTUYECKasl CUiia TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuit B coOuparomux u
paccenBarolnx JuH3ax. @opmylia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH3OM.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJIEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEeHIIMOHHOU
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoOBUE€ HAOIIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOI0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHWE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuyeckue mprudopBkl.

[TonHOE BHYyTpeHHEE OTpakeHrE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenne natepdepeHnm crera.

HabGnronenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenue nokaszaTens NpeIoMIIeHHs CTEKIA.



UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zngesn 6. OCHOBBI CIeIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOXIYJS CKOPOCTH CBETAa B BAKYYME,
MPUHIUIT OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIECHUE
JUTHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPI“I/ISI
ITOKO4I.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (pOTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenue DunmreitHa st potodddexra. «KpacHas rpaHuIiay

dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JCUCTBUE CBETA.

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

Jlemoncmpayuu

®otorddexT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOMA.

UccnenoBanne 3akoHOB BHeENTHET0 (poTodddekra.

Cseronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormonieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHelyaThiX CIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
u3nydenus.  CpoiictBa  anmbga-, Oera-, ramma-usnydeHus.  BiusHue
PaIMOaAKTUBHOCTHY HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnian. DIEKTPOHHBIA M TMO3UTPOHHBINM Oera-pacnan. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEp.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TIEPCHICKTHBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI SAEPHON IHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOIIOAEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nueckoi KapTUHBI MUPA.

TexHu4yeckre ycTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTHSL aCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Buna 3Bénnoro Heba. Co3Be3ausi, sipKkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

ComnHeuHas cucreMa.

Conune. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEAOBAaTEIbHOCTH. BHyTpeHHee CcTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢Qu3uku W acTpOHOMUM B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COILIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (DU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib GU3HMUECKON TEOPUU B
(opMHUpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psAay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOAOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNIeHHE IUIOMIAIN TUTIOCKUX QPUTyp u 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITUIECKON PEMIETKHU, CIICKTPAIBHBINA aHAIH3.



l'eocpagpusi:  MarHuTHBIE TIONIIOCA 3€MJIM, 3aJIeKU MArHUTHBIX  PY/I,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTpOIEpenady, TEHEPATOpP MEPEMEHHOI0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOITUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS YU€OHOTO mnpeameTra «Du3nKay MOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IEHHOCTSIM POCCUHCKOro OOIIECTBa, PaCUIMPEHUE >KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUHA 00YUYaIOMIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEPECAX TIPaXKAaHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPakKTaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
NEATENbHOCTH YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAyIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIECHHUE K MUPY, BKIIFOYAs 3CTETUKY HaY4YHOI'O TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS :



UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHANIbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oymyiei mpodeccuu 1 peaaTnu30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JCUCTBUN B OKPYKAOIIEHU Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAay4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IIpoOIliecce
U3Y4eHHS (PU3UKU OCYILECTBIIATH MPOSKTHYIO U UCCIIEN0BATENbCKYIO NEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
bu3MUECKNX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JIESITEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOI0, BUPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble uccienoBare/ibCKue JAelicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIIOUEBBIMU MOHATHUSMH M METOJAMHU
bu3uYeCKON HayKH;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUsS 3a/iady (HU3UYECKOTO CONEepKaHUs, MPUMEHEHUIO0 Pa3IMYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyYMEHTHI JISI JOKa3aTeIhCTBAa CBOMX
YTBEPKJECHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHUS 3aJa4dl  Pe3yJIbTaThI,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (HU3UKE B MPAKTUYECKYIO 00JacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJyYeHUs WH(pOpMAIuu (U3HUECKOr0 COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpeNcTBa  HMHQPOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PENICHUHA KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIIHOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0€e30IMacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACpPKAHUS B PA3IUYHBIX (opMarax c
y4€éTOM Ha3Ha4YeHHS WH()OPMAITUU | TIEJIEBOM ayTUTOPHH, BRIOUpAss ONTUMAIbHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:
OCYIIECTBIIATH O0IIEHNE Ha ypoKaxX (U3UKH U BO BHE-YPOUHOU IEATEIHHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHUTyallMd M CcMAr4arthb
KOH(JIUKTBHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAJIBHON
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacrpenensaTh pojad ¢ Yy4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXJIOT'0 yYaCTHUKA KOMAaH/IbI B OOITUI
pe3yabTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEIEHUE B Pa3JIUYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

nenaTh OCO3HaHHBIM BBIOOpP, AapryMEHTHpPOBaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JICATEIIHBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCTIONIb30BaTh MPUEMBI pedIIeKCUH JJI OLIEHKU CUTYyaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIIEHUBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

OpUHUMATh Ce0sl, IOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

OPUHUMAaTh MOTHBBI W apryMEHTBHl JPYIMX IIPU aHAIU3€ PE3YJIbTaTOB
NEeSTENbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OLIMOKH.

B npotiecce 1oCTHKEHNS] TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOIPAMMBI T10
buszuke g ypoBHS cpeaHero oOmero oOpa3oBaHus |y  00ydYaroniuxcs
COBEPIIEHCTBYETCS AMOLMOHAIBHBIN MHTEJIEKT, IPEAIOIararoIInii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
ycrexy, ONTUMHU3M, WHUIMUATUBHOCTb, YMEHHE IEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEM;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
OPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIEHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHMUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOAEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIMaIbHAs cUcTeMa OTcuéra, abCOIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETHUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIUHEHHOE IBUKEHUE,
cBOOO/IHOE MaJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, MHEPLUs, B3aUMOECICTBHUE
ten, nuddysus, OpOyHOBCKOE IABMIKEHUE, CTPOCHHUE JKHUIKOCTEH U TBEPABIX Tel,
U3MEHEHHE O0BbEMa TeN MpU HarpeBaHUM (OXJIAXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCHIapeHHe, KOHJEHCALMs, IUIABJICHHE, KPUCTAJIU3alUs, KUIIEHUE, BIIAXKHOCTb
BO3/yXa, MOBBIILIEHUE JaBJIECHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXIY MapaMeTpaMM COCTOSHMA ra3a B HM30IpOIEccax, IJeKTpU3alus Tedl,
B3aUMOJIEHCTBUE 3apsAI0B;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHas YHEPrHs, MeXaHHYecKas
paboTa, MexaHMYECKas MOIIHOCTb, MpPH OMNHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TE€I M TEIUIOBHIC SBIICHHSA,
UCHONb3ys (PU3MYECKHWE BEIUMYMHBL: JaBJICHUE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO(QPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOTO JBHUTaTeNs; MPH OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(¢u3nUIEeCcKy0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIIMUMH, MX OOO3HAUE€HMS W EAUHMIBI; YKa3bplBaTb (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs] MEXaHWYECKOM DSHEpPIrUH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHLUIT CYNEPHO3UINH CUJI, NMPUHIUI PAaBHONPABHUS HHEPLUUAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, TIa30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETHUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kyrnona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIIUIIBI JIEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MacCHOr0 HUCIMOIb30BAHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmyIupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TabHIl ¥ TPaUKOB, ACJATh BHIBOABI IO PE3yJbTaTaM UCCIIEIOBAHMS;

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTrO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON W MPOEKTHOMU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKOU MOJIENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMbIE I €€ peIleHMs], MPOBOAUTh PAcuEThl U OLEHUBATh PEAbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIOJIb30BaTh MPH PEIICHNH YUEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMN U MPE/ICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJSAPHOW HH(POPMAIMU, IOJIYYEHHOW U3 Pa3IUUYHBIX
MCTOYHUKOB, KPUTUYECKHU AaHATM3UPOBATH MOTy4aeMyr0 HH()OpMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCII0JI30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B OBCETHEBHOM KU3HU ISl
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 37I0POBbS M COOJIOJICEHNS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIbHOCTh B HECTAHNAPTHBIX CUTYAIMAX, aJ€KBATHO OLICHWBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy o6yuenus B 11 kjacce mpeamMeTHbIE pe3yJbTaThl HA 6a30BOM ypPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUH:

JIEMOHCTPUPOBATh Ha TMpPUMEpaX Pojb U MecTo GU3NKKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENCH:
TOYEYHBIN IEKTPUUECKUHN 3apsil, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, SECpPHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSAMOJMHEUHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuds W TOJSpHU3alMs CBETa, JUCIEPCUsl CBETa,
dotoanekTpuaeckuii 3pdekt (Pporoaddekrt), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JMHEMYATOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAass M HCKYCCTBEHHAas

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

AJIEKTPOMAarHuUTHBIE SIBJIIEHHSA (TIPOLIECCHI), UCHOJB3Yys (PU3NUYECKHE BEIUYHHBIL:
ANEKTPUYECKUIN 3apsl, CWIA TOKA, DJIEKTPUUECKOE HANPSKEHUE, AIEKTPUUECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoss, cuia Ammepa, cwia JlopeHa, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOTO0 W MArHUTHOrO IOJIEW, MEepUOi U YacToTa
KoneOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CWiIa ToKa B IIpolecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUH, (OKYCHOE pacCTOSIHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU ONHCAHUM MPABUIBHO TPAKTOBAaTh (PHU3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, MX OO0O3HAUYE€HHs W EIUHMIIbI, YKa3bIBATh
(bopMyIIbl, CBSA3BIBAIOIINE TAHHYIO PU3HUECKYIO BETUUYUHY C IPYTUMH BEIUUUHAMU;

ONMCHIBATh H3YyYEHHBIE KBAaHTOBBIE SIBICHHS M IPOLECCHI, HCIOIbB3Ys
¢dbuznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJTypacajia, SHEPIHsl CBI3U



ATOMHBIX S7€p, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (PH3NUCCKHA CMBICT
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONIUE JIaHHYIO (U3MUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHAIM3UPOBATh (PU3UYECKHE MPOILECCHl U SIBJICHUS, UCIONb3YS (PU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTEA0BATENILHOIO U MapajuIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PaCHpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEIOMJIEHUS CBETa, ypaBHeHHE ODWHIITeHa ana gororddekra,
3aKOH COXPAaHEHHS DHEPTUH, 3aKOH COXPAHEHHs] MMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUYECKOr0 3apsA]ia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYJaThl bopa,
3aKOH PAaJIMOAKTUBHOI'O pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
IPUMEHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUAKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATh M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOro AKCIIEpUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMS, MPOBOIUTH OTBIT U POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUSCKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3MUYECKUX BETUYNH C UCTIOIB30BAHUEM TPSIMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUJAE TAOMUI[ U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOoaTh mpaBuia 0€30MacHOrO Tpyda MPU MPOBEACHUU UCCIETOBAHUN B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENHHOCTU C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIOJNIB3Ysl (PM3HUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTyYEHHOTO 3HaUYEHUST (PU3NIECKOMN BETUINHBI;



peniaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JJIOTUUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUM C OMOpON Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh MPHU PEUICHNH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIIOHHbBIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U MPEICTABICHUS
y4eOHON ¥ HAay4YHO-TIOMYJIApHON WHGPOpMaNUM, TOJYYCHHOM W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHLUNBI JEHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3anyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BaHUs B MIOBCEIHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHOW KUZHU IS
oOecrieueHus: O€30MACHOCTH MpPHU OOpAIlllEHUH C MPUOOpAaMH U TEXHUYECKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IJIaHUPOBATh palbOTy TPYIIbI, pPalMOHAIBHO pACHpEeneysaTh OOSI3aHHOCTU U
IJIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM nugpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpamMmblI Bcero odpa3oBaTejibHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nKa U METOIbl HAYYHOTO NTO3HAHHUS 2 httos://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6nunorexa LIOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2:2 Auamiica ! https://m.edso0.ru/7f41bf72
bubmunorexa IHIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bu6mmoteka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmorexa LIOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bubmmorexa [IOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubnunorexa LIOK
4.1 IICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
[locTostHHBIN neKkTpudecKuid TOK. Toku B bubnuoreka [IOK
4.2 12
pa3IMYHBIX Cpeniax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTtHoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJTHBI
51 MexaHU4eCKHUE U IEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U eKTPOMarHUTHbIE 5 1 bubmuorexa [LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoeine atoma 4 https://m.edso0.ru/7f41c97¢
Bbu6mmoreka [JOK
43 ATomHOE A1pO > https://m.edso0.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKHU

5.1 DJEeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU 7 ngjﬁ;fg;?rouﬁ £41c97¢
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o06mraromniee MOBTOPEHHE 4 E;f;;j;fg;?ﬁ}; £41607c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE

Ne ara nudpoBbIe

Tema ypoka KonTpoasnsie | IIpakTnuyeckue A dp
n/n Bcero u3yuyeHusi ~ oOpa3oBaTeibHbIE

padoTbI padoTsI
pecypchl

®u3nka — Hayka O IPUPOJE.

1 Hayunsble MeT(})/K bl HOEHEI:HI/I}I 1 bubmmorera LOK

ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Posb 1 mecTo ¢usuku B

5 (hopMHUPOBaHUN COBPEMEHHOM 1 bu6nmoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITETbHOCTH JIIOICH
MexaHndeckoe OBUKEHHE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO 1 bubmuorexa [IOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE TIpsAMONTMHEITHOE 1 bu6nmoreka [IOK
NBIDKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIMHEHHOE bu6mmoreka [IOK

5 1
JIBUYKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOopgHoe majieHne. Y CKopeHue 1 bubmuorexa [IOK
cBOOOIHOTO MMAIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE ABUXKEHUE.

. bubmuorexa [IOK

7 JIBM>keHHE MaTEpPUAIbHOW TOUKHU 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHLII/IH OTHOCHUTCIIBHOCTHU

8 lanunes. MuepimanbHble CHCTEMBI bubmorera [JOK
' puv https://m.edsoo.ru/ffOc3be8
orcueTta. [lepBbiii 3akoH HeroTOoHA
Macca tena. Cuna. [IpunHuun
9 CYINEpIIO3HIHH CHII. BTOpoii 3akoH bubmmorexa [IOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuaabHON TOUKH
Tpernii 3akoH HproTOHa 1151 bu6nuorexa LIOK

10
MAaTepPHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUPHOTO TsAroteHus. Cumna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia COMpOTUBIICHUSI TIPU bu6nuoreka [IOK
JIBUYKCHUU TeJia B )KUJAKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpaliaTeIbHOE

14 JBIDKEHHE a0COIOTHO TBEPIOTO bu6muoreka [IOK
tena. MomeHT cunbl. [lneuo cuebl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECUs TBEPIOIO TEIA
NmMnynbc MmaTepuanbHONU TOYKH,

15 CHUCTEMBI MaTEPHAIIbHBIX TOYCK. bu6nmoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUXKEHUE

16 PaboTa 1 MOIIIHOCTH CHUITBI. but6mmoreka [IOK

Kunernueckas OHCPIrusa

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
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MarepuaabHOi Touku. Teopema 00
W3MEHEHUN KHHETHYECKOW SHEPTUH

17

[loTenumanpHas sHEprus.
[loTeHunanbHas 3HEPIUsl yIPyro
1e(pOpMHUPOBAHHON MPYKUHBI.
IloTeHunanpHas >Heprus rena
BOJIM3U OBEPXHOCTH 3eMIIH

bubmuorexa [IOK
https://m.edsoo.ru/ffOc461a

18

IloTeHunanbHBIC U
HENOTeHIMAIbHBIE CHITBL. CBA3b
paboTHI HEMOTCHITUATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKOM YHEPT U
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKOU YHEPIrUU

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota "M3yuenue
3aKOHA COXPaHEHHS MEXaHUYECKOU
SHEPT UM

20

KonTponbHas padbora 1o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bu6muoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHHS
MOJIEKYJIIPHO-KUHETUYECKOMN
TeOpUU. bpOyHOBCKOE IBUKEHHE.

T ysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBHKECHUS U
B3aMMOJICCTBHS YaCTHUIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyin. KonuuectBo
BemectBa. [locTostHHAss ABOraapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TermnoBoe paBHOBecue. Temneparypa

24 u e€ u3mepenue. [llkana Temneparyp
Lenbcus

o5 Uneanpubni raz 8 MKT. OcHoBHOE but6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHast TeMIiepaTypa Kak Mepa

26 CpeaHEe KHHETUYECKON YHEPTUU bu6nuoreka [IOK
JBUYKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menpeneesa-Knaneiipona

27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas pabota

28 «HccnenoBanue 3aBUCUMOCTH
MEXKy NapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

29 N3omporieccrl B uieaqbHOM Ta3e u bu6mmorexa [IOK
uX rpauvecKkoe MnpecTaBIeHIEe https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOAMHAMUYCCKON CUCTEMBI U

30 crocoObI e€ n3MeHeHus. KonmnuectBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHsi OJHOATOMHOT'O UJI€aJIbHOTO
rasa

31 Bunb! Terutonepenaun Bubmrorexa HOK

https://m.edsoo.ru/ff0c5c36

VY enbHas TEMIIOEMKOCTD BEILIECTBA.

32 KonuyecTBo TemnoTs! npu bu6nuoreka [IOK

Teruionepenaye. AanadbaTHbIA
poruecc

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
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[TepBblii 3aKOH TEPMOAMHAMUKHU U

bubmuorexa [IOK

33
€ro NPUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
HeobOpaTumocTh IporeccoB B
34 pu (I)) e. Bropoit zaIIjOH bubmorera [IOK
pHpOAE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHI
35 [Mpuntun aevicteus u KITJT bu6mmorexa LIOK
TEIIIOBOM MaITHHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTrHYeCKUe MPoOIeMbI
TEIIOIHEPTreTHKN
O0o00maromuit ypox
38 «MOJI]:K HI;J: Has};p ¢u3uka. OCHOBBI buommorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI»
KonTponbHas padboTa 1o Teme
39 «MonekymnsipHaas puzuka. OCHOBBI bubamorexa [IOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapoo6pazoBaHue U KOHIEHCALUS. bubmmorexa [LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoJIOTHas U OTHOCUTEIbHAS
41 BJIAXXHOCTh BO3ayxa. HachIeHHBIN brbmorexa [IOK
Ayxa. = https://m.edsoo.ru/ffOc64d8
nap
Trépnoe teno. Kpucrannuueckue u
amopdubIe TeIa. AHH30TPOIHS
P b P bubnuorexa [JOK
42 CBOMCTB KpuCTaLIOB. JKukue

kpuctayabsl. CoBpeMEHHbIE
MaTepHAIIbI

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

[InaBiieHue U KpUCTaIU3ALIMS.

43 VYV nenpHas TE10Ta [IaBICHUA bubmmorexa LHOK
a1 : https://m.edso0.ru/ffoc6708
Cyb6numarus
bu6mmoreka [IOK
44
YpaBHeHHe TerIoBoro banarica https://m.edsoo.ru/ff0c6820
DIIeKTpHU3aus TeJl. DICKTPUUECKUI
45 3apsia. JIBa BUIa AIEKTPHUUECKUX bubmmorexa LIOK
pAzL. a P https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOAHUKH, TUIIEKTPUKH U
46 ncljn ﬂOBO HIfKI/I 3a1<(I:H Bubmrorexa HOK
YHpOBOA ’ https://m.edsoo.ru/ffOcbbcc
COXpaHEHHUS dJICKTPUIECKOTO 3apsiaa
BsaumopeiicTBue 3aps10B. 3aKOH
47 Kymnona. TouedyHsIi 1€ KTpHUUECKUIH bubmmorexa [OK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsx€HHOCTB 3JIEKTpUYECKOro
nons. [IpuHuun cynepno3uuuu bu6nmoreka [IOK
48 N
3JIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
Pabota cui aneKkTpocTaTHIecKOro
49 nond. Ilorernman. PaszHocts bubnmorexa LIOK
' ) https://m.edsoo.ru/ff0c6f00
IIOTEHIINAJIOB
IIpoBOHUKY U JUDIEKTPUKH B
50 I)erK I([)CTaTquI([:KOM nol?Ie Bubmiorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JuanexTpudeckast MPOHUIIAEMOCTD
. b K
ol DnekTpoéMkocTb. Konnencarop nommorexa [10

https://m.edsoo.ru/ff0c7126
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52

DneKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEPTHs
3apsHDKEHHOr0 KOHIEHCATOpa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JIaGopatopHas pabora "U3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

54

[IpuHIMIT AENCTBUSA U TPUMEHEHHE
KOH/IEHCATOPOB, KOIIMPOBAJILHOTO
anmapara, CTpyHHOI'O IIpUHTEDA.
OnexTpocTaTHdecKasl 3allnTa.
3a3eMiIeHHE 3JIEKTPOIpUOOPOB

55

DIIEKTPUYECKHUI TOK, YCIOBUS €TO
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsikenue.
Conporusnenue. 3akoH OMa 11t
y4acTKa Ienu

56

[ocnenoBarenpHOE, TApaLUIEIBHOE,
CMEIIaHHOE COeIMHEHHE
poBoIHUKOB. JIaGopaTopHas
pabota «3ydyeHue cMenaHHoro
COCIIMHEHUS PE3UCTOPOB)

bu6muoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHET'O COITPOTHBIICHUS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAUMOCTb
TBEPABIX METAJUIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBJIEHUS METAJIIIOB OT
Temmnepatypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS

61 Y IpUMECHas IPOBOAUMOCTb. bubnuorexa LIOK
CaoiicTBa p—Nn-nepexopa. https://m.edsoo.ru/ff0c84ae
[TonaynpoBOIHUKOBBIE PUOOPEI
DNEKTPUUECKU TOK B paCTBOPAX U

62 pacIuiaBax 3JIEKTPOJIUTOB. bu6nmoreka [IOK
DNEeKTPONTUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUUECKHi TOK B ra3ax.

63 CamMocTosATenbHBIN U bubmuorexa LIOK
HECAMOCTOSITENbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DrexTpuueckre npudopsl U

64 YCTPOMCTBA U X MPAKTHUECKOE bubmumorexa LIOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06mmarmuit ypok bu6nuoreka [IOK
«DNEeKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbhas pabora o teme

66 «Onexrpocraruka. [locTossHHBIN bu6nmoreka [IOK
3JIEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3ITUYHBIX CpeIax»

67 PesepBublit ypok. KonTponabsHas bu6nmoreka [IOK

pabota mo Teme "DiIeKTpoIuHaMHKa"

https://m.edsoo.ru/ff0c8c56
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PeseprubIil ypok. O6o06maronuit

68
ypok 1o TeMam 10 kiacca

bubmuorexa [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB ITO
[NPOIT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Jara nudpoBble
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoThbI
pecypcbl
ITocTossHHBIE MArHUTEL U UX

1 B3auMO/ieiicTBue. MarHuTHoe 1oJIe. 1 bubnuorexa [IOK
BexTtop MarHuTHOM MHAYKIHH. https://m.edso0.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIUU
MaruuTHo€ 1oJie MPOBOIHUKA C
TokoM. OnbIT DpcTena. bubnmnorexa [JOK

2 . 1
B3anmoneiicTere NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGoparopuast padora «3yueHne

3 MaFHIETHOEO noiﬂ KaT KI/Iy: 1 1 bubmmorexa [JOK

i https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita AMmriepa.

4 Jlaboparopnas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanmne nencTBHA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlericTBMEe MarHUTHOTO ITIOJI Ha

5 JIBIDKYIIYIOCS 3aPsKEHHYIO 1 bubnmnoreka [JOK
gactuiy. Cuina Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

6 DJIEKTPOMAarHuTHasE UHIYKIUS. 1

[ToTox BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
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uHaykuu. 3/1C uHaykimu. 3aKoH
AIEKTPOMArHUTHON UHAYKITUH
Qapanes

JlaGopaTopHnas pabora
«MccnenoBanue sBICHUS
HIIEKTPOMArHUTHOM MHTYKITUI

bubnuorexa [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykimu. I1C
CaMOMHIYKIMU. DHEPTHsl
MarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMarHuTHOE MOJIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomuCcTBa U UX
IIPUMEHEHHUE: TIOCTOSTHHBIE MarHUTHI,
AJIEKTPOMAarHUTHI,
ANIEKTPOABUIaTENb, YCKOPUTEIN
AJIEMEHTaPHBIX YACTHII,
MHIYKIMOHHAs 11€4Yb

10

O6o06mmaromuii ypok «MarHuTHoe
noJie. DJIeKTpOMarHuTHas
WHIYKITAS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

Konrponbnas pabora o Teme
«MarsaurtHoe mnoie.
DneKTpoOMarHuTHask MHAYKIUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
kosneOaHus. 'apmoHnyeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[peBpaiueHue 3Heprun

bubmnorexa IHOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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13

JlaGoparopnas pabota
«HccienoBanue 3aBUCUMOCTH
neproja MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH U MACCHI
rpy3a»

14

KonebaTenbpHbINH KOHTYD.
CB0OOOHBIE NEKTPOMAarHUTHBIE
KoJIeOaHUs B U/I€ATLHOM
KoJIeOaTeIbHOM KOHTYpe. AHAIOTUs
MEKIY MEXaHHUECKHUMU U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUAMU

butmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpaHCHHA SHCPIruu B HJ1CAJIbHOM
Kose0aTeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBiacHme 0 3aTyXarOIIUX
KosieOaHusAX. BelHyKeHHBIE
MeXaHNYECKHE KOJIeOaHus.
Pe3onanc. BeinyxeHHbIC
DIIEKTPOMArHUTHBIE KOJIeOaHMsI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CuHycouaaibHbIi IEpEMEHHBIN TOK.
MOIIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYIHOE U AEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HANPSIKCHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdhopmarop. [IponzBoacTso,
nepenaya v noTpedieHne
JIEKTPUYECKOM SJHEPrUuu

19

YCTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHUE DJIEKTPUIECKOTO

bub6nunorexa LIOK
https://m.edsoo.ru/ff0cc324
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3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpornepeaay

OKOJIOTUYECKUE PUCKHU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnons3oBanus
AIEKTPOIHEPTHH B MTOBCEIHEBHON
YKU3HU
MexaHu4decKre BOJHBI, YCIOBHS

acripoctpaHenus. [lepuon.
21 léKOpIZ)CTBppaCHpOCTpaIID-IeHI/I}I u bubmorexa LOK
https://m.edsoo.ru/ffOcca54

JuinHa BosHbL. [lonepeynsie 1
MIPOJIOJLHBIC BOJHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DJIeKTPOMArHUTHBIE BOJTHBI, UX

23 cBoMcTBa U ckopocTh. [1lkana bubmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMATHUTHBIX BOJH
[TpuHIUIIBI paAHOCBSI3U U

24 TeneBusieHus. Pazsutue cpeacTs
cBsI3U. Pajgnornokanus

o5 Konrponbnas padora «Konebanus u bu6bnuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHeHOe pacpocTpaHeHHe

26 CBETa B OJTHOPOIHOM cpejie. bubnmnoreka [JOK

ToueuHslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa. 3aKOHBI

27 oTpaxeHus csera. [loctpoenue bubamorexa [IOK
p L P https://m.edsoo.ru/ffOcd4e0
n300pakeHU B TUIOCKOM 3epKaJie
[Tpenomnenue ceta. [lonHoe
28 BHYTPEHHEE OTPAXKEHUE. bubnuoreka [IOK
[IpenenbHbIN yroJ MOIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopaTopHnas pabora «3mepenue bubmmoreka [IOK
[0Ka3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue n3o0pakeHuit
30 B iH3e. DOpMyIia TOHKOW JIMH3BI bubmorexa LIOK
- TOPMY ' https://m.edsoo.ru/ffOcddle
YBennueHue JuH3bI
JlaGopatopHas pabota
31 «UccnenoBanue CBOUCTB
M300paKeHUI B TMH3AX»
Hucnepcus cera. ClOXKHBIN COCTaB
30 6emnoro cseta. Lper. JTaboparopHas
pabota «Habmronenue nucnepcuu
CBETa»
33 Wutepdepennms cBera. Judpakius bubmmorexa [IOK
cBera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
[lonnepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
34
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue npudOpsI U YCTpoiicTBa
35 U yCJIOBHS UX 0€30MacHOTO
MPUMEHEHUS
36 ['paHuIIBI TPUMEHUMOCTH bubnnoreka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862
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[TocTynaTel cienuanibHON TEOPUH

OTHOCHUTEITHOCTH
OTHOCUTENBHOCTD
37 O/JIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
JAHOBP ' 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILIEHUE JTTUHBI
DHeprusi U UMIYJbC
38 penATUBUCTCKON YacTulbl. CBS3b bub6mmorexa LIOK
MACCBhI C SHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KontponbHas pabota «OnTuka.
39 OCHOBBI CIIETIMATEHOM TeOpUn bubmorexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
40 ®ortonsl. Popmyna Ilnanka. bubnnoreka [JOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BAHNE Eu6 LIOK
noIMmoTeKa
41 .0 A T.
porospdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdexra. YpaBHeHUE
42 BﬁHMTegHa JIq})I(b(bOToa(b(geKTa bubmmoreka [JOK
A ' https://m.eds00.ru/ff0d015e
«KpacHas rpanuma» potospdexra
Jasnenue ceeta. OnbiTel I1. H.
43 JleGenera. XumMuueckoe AeiicTBrE brbmorexa LIOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHEHHE:

dboToreMeHT, POTOAATUHK,
coiHeuHas baTapesi, CBETOIUO/
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Penrenue 3agaud mo reMe «DJIE€MEHTEI

bubmunorexa IHIOK

45 KBaHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mopaenb atoma Tomcona. OMnbIThI

46 Pesepdopna no paccessHuio o- bubamorera LOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Mmozaens atoma
but6mmoreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noriomeHue poToHoB

48 IIPH IIEPEXOJE aTOMa ¢ OTHOT'O bubnnoreka [IOK
YPOBHS SHEPTUU HA Apyroil. Buasl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BonHoBbIE cBOMCTBA YacTUll. BoaHbI
ne bpoiina. KopnyckynspHo- bubnnoreka [IOK

49 .

BOJTHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpBITHE PaIUOAKTUBHOCTH.

50 Omwitel Pe3epdopmaa mo bu6mmoteka [JOK
ONPENIENICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaOAKTUBHOTO U3TY4YEeHUS
CgoiictBa anbda-, 6eTa-, raMma-

51 u3iydeHus. Bnusiaue
PaMOAKTUBHOCTH Ha KHUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbda-pacma. bubnunorexa LIOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['amma-u3znydeHue

53 OHeprus CBsI31 HyKJIOHOB B sJIpe. bubnmoreka [JOK

SAnepubie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356
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peakrop. [IpoGnembl, nepcrneKTuBsI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOoHA. MeTobl HaOMIOIeHUS U
pETruCTpanyy dJI€MEHTapHBIX
yactul. Kpyruslii crou
«DyHIaMEeHTaIbHbIC
B3auMozeucTBuA. EAMHCTBO
(bu3n4ecKoi KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Buy 3Bé3nnoro He6a. Co3pesnus,
SIPKUE 3BE3/bI, INIAHETBI, UX
BuaumMoe asmkenue. ColHeuHast
cucTeMa

56

Comnure. CoHeuHast akTUBHOCTD.
Uctounnk sneprun CosHia U 3BE3]1

57

3BE3bI, NX OCHOBHBIE
XAapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
MIOCJIEI0BATENbHOCTU. BHyTpeHHEE
ctpoenue 3BE311. CoBpeMEHHbIE
IIPEJICTABICHUS O IPOUCXOXKIECHUU U
sBositonny CosHIA U 3BE3]

58

Mineunsiii [IyTe — Hamma
I'amakTuka. Ilonoxkenue u IBMKEHHE
Counnna B I'anakTuke. 'agakTukuy.
YEpHble ABIPHI B sIpax TaJaKTHK

59

Bcenennas. PazOeranue raakTuk.
Teopus bosbiioro B3pbiBa.



https://m.edsoo.ru/ff0d0e38

PenukToBOe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo0iaembl
aCTPOHOMMHU

61

KontponbHas paboTta «neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromumii ypok. Pois pusuxu
1 aCTPOHOMHH B IKOHOMHUYECKOU,
TEXHOJIOTMYECKOM, COI[UATIBHOM U
ATUYECKOH cdhepax NesaTeTbHOCTH
YeIIoBeKa

63

O6o6mmarommii ypok. Pois u Mecto
(bU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTHHE
MHUpa

64

O6o6maromuii ypok. Poib
¢bu3nueckoil Teopun B
(hOpMHUPOBAHUY MPEICTABICHUH O
(bU3UIECKOI KapTHHE MUpPA

65

O606maromuii ypok. Mecro
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psTy COBPEMEHHBIX
€CTECTBEHHO-HaYyYHBIX
MPEJICTABICHUI O IPUPOJIE

66

PesepBHblil ypok. MarautHoe mnose.
DNeKTpOMarHuTHasI UHAYKIHS




Pe3epBublii ypok. Ontrka. OCHOBBI

67 CIIEITUATBHON TEOPHH 1
OTHOCUTEIHHOCTH
Pesepurrii ypok. KBantoBas dgusuka.
68 BHeI\IZCHTH};Iz:T OHOMUU U ! 1 Bubmuorexa LIOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. CoopHuk 3anau k yueOHukam I'.5. Mskuiesa u np. "®duszuka 10 kmacc",
"®uzuka 11 kiacc"/ O.W.I'pomuesa/ M.: U3natenbcTBo "Dk3amMeH"

2. ®uzuka. 10-11 knaccel. 3agaunuk. /A.I1.PeiMkeBuy / M. [IpocBemienue

3.CamocTosiTenbHbIe U KOHTPOJIbHBIE U pa0O0Thl. ba3oBbIi U yriayOaeHHBIH

ypoBHH. 10 kimacc/ E.C.Eprorkun, C.I".Eprorkuna/ M.: [IpocBemenue

4. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE U pa0OThl. ba3oBelil U yriryOJeHHbIN

ypoBHHU. 11 knacc/ E.C.Eprorkun, C.I'.Eptorkuna/ M.: [IpocBemenue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
MHTEPHET
1. «EquHoe okHO A0CcTyIa K 00pa3oBaTEIbHBIM PECYypCam»-

http://windows.edu.ru/



2. «Enunast koyutekius mudpoBsIx 00pa3oBaTeabHBIX pecypcoB» - http://school-
collection.edu.ru/

3. «@DenepanbHbIi HEHTP HHPOPMALIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB) -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubaunoreka ILIOK: https://m.edsoo.ru/



https://m.edsoo.ru/




