


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttaxxke ¢ yuérom eneparbHON pabodeil mporpaMMbl BOCTIUTAHUS M
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Conepxkanue mporpaMmbl 1Mo (u3MKe HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOy4daromuxcs 10—11 knacco npu o0yueHun
ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO MOJIX0/1a.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METANpPEIMETHBIM pe3yIbTaTaM OOYUCHWsI, a TaKKe
YUYUTBIBAET HEOOXOJIUMOCTh peaTu3alMi MEXKIPEIMETHBIX CBsI3el (PU3UKU ¢
€CTECTBEHHO-HAYYHBIMHU y4e€OHBIMH IIpeMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3y4eHus (PU3UKUA Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus, MIIaHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca  (PU3UKHU: JIMYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

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

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI 10 TOJIaM 00 yUEHHUS;

e cojepkaHue yueOHoro npeamera «Pusnkay mo rogamM 00y4deHusl.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPObI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBbKY (hU3UYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHEH, OHoJIOrueH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUW  OmpefenseT XapakTep M pa3BUTHE
pa3zHOO0pa3HbIX TEXHOJIOTHUM B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHUsT HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBaMHM W Apyrux. M3ydyeHue
(bU3UKY BHOCUT OCHOBHOM BKJIJl B )OPMHUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI
Mupa oOydaromuxcsi, B (OpMUpPOBaHHE YMEHUW NPUMEHATh HAaY4YHBI METOJ
MO3HAHUS MTPU BBIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uku 1151 ypOBHS cpeHero o01ero 0opa3oBaHus MOJI0KEH
pAI uael, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIBI €r0 MOCTPOCHUS.

Hoess yenocmuocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3UKH.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW Marepuan Kypca (HU3UKA
o0beAMHEH BOKPYr (u3nyeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHUM, BELIECTBE U
noJe.

Hoes cymanumapuzayuu. E€ peanuzauus NOpeanonaraeT HCIOIb30BaHUE
TYMaHUTApHOrO MOTEHIMANa (U3NYECKOM HAyKH, OCMBICIECHUE CBSI3U Pa3BUTHUS
($U3MKU ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ 9KOJIOTHYECKUMH MPOOJIEMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce Guzuku npeamnoiaraet 3HakoMCTBO
C LIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTMUYECKUX HMPUIIOKEHUN H3yYEHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTUHM, a TaKXke OOCYKICHUs
npo0JIeM palOHAIBHOTO MPUPOOIIOIE30BAHUS U HKOJIIOTMYECKOM 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTAMHU Kypca (PU3WKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUEecKue Teopuu ((PopMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOEHUsI (PU3NYECKON T€OpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IPHUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHUSAX O IPUPOJE, TPaHNLIaX IPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM peallu3yercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YYaroIIUXCs.
Jli1s 6a30BOr0O ypoBHSI Kypca (PU3HKHU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPaTOPHBIX padOT, KOTOPBIE B TPOrpaMMe
no ¢usuke oObEAUHEHBI B OOIIMNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Bbiienenne B yKa3aHHOM MepedHe J1a0OopaTOpHBIX padoOT, MPOBOAMUMBIX MJIs
KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMHU 00pa30BaTEIbHOr0O Mpolecca
UCXOJsl U3 OCOOEHHOCTEW IJIAHUPOBAHMS U OCHAIlleHUA KaOuHera ¢usuku. [lpu
3TOM oOecrneunBaeTcsi OBJaJACHUE OOYyYalOIIMMHUCS YMEHHUSIMH IPOBOJUTH
KOCBEHHbIE M3MEpPEHUs, HUCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB 10 IPOBEPKE MPEIIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yAENseTcsl pelIEHUI0 PACUETHBIX U KAUECTBEHHBIX 3a/1ay.
IIpu 3TOM 1J1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBIIIOTCA 337a4U C BHO 33JaHHOU
¢u3nyeckoil MOMENbIO, IMO3BOJSIONIME TMPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasfena Kypca, TaK U HHTETpHUpYs 3HAHUS W3
pa3HbIX pa3zenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUsl (U3NYECKUX SBJICHUM M IPOLIECCOB B OKpYXKaroulei
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTyalMd MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootrBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHuto y4yeOHoro mpoiecca 0a3oBbIi ypOBEHb Kypca (U3MKKM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBHUSIX MPEAMETHOTO
kaOuHeTta (M3WMKM WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHere (pU3MKH JOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHUE JJi BBIMOJHEHUS YKA3aHHBIX B Iporpamme Io
(¢u3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLMOHHOE 000pY10BaHUE.

JlemoHCTpanmoHHOe 00OpyAoBaHHE (OpMHPYETCI B COOTBETCTBHH C
OPUHIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH W OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMil Juis
UCCIIEZIOBAHNUSA  M3yYaeMbIX SBJIEHUH U  TPOLIECCOB, OMIUPUYECKUX U
(dyHIaMEHTaTbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUN.

JlaGopaTtopHoe 00O0pyAOBaHUE JJIsi YUYEHMUECKUX MPAKTUYECKUX padoT
dbopMupyetcsi B BUAE TEMAaTHUYECKHUX KOMILIEKTOB M OOECIeYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJamomuxcs. TemMaTHuecKue KOMIUIEKTbI
n1abopaTopHOro OOOpPYAOBAaHUS JIOMKHBI OBITH TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpuid.

OCHOBHBIMU LIETISIMU U3Yy4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (opmMupoBaHHEe HHTEpeca M CTpEeMJIEHUS OOYYAIOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE WX HMHTEIICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEJCTABICHUN O HAYYHOM METO/IE MO3HaHUSA U (OPMUPOBAHHE
UCCJIEI0BATEIbCKOI0 OTHOILIEHUS K OKPYKaIOLIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK PE3yJIbTaTa U3yUEHUs! OCHOB
CTPOEHMSI MaTepUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHME YMEHUN OOBSICHATH SBJICHHUS C  HCIOJIb30BAHUEM
($u3MUECKUX 3HAHUI M HAYYHBIX JOKA3aTelbCTB;

e (opmupoBaHue npeaCcTaBICHUN O poNM (PUIMKHU [JIs Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil.

JlocTimkeHne HTHX 1eneld o0ecreynBaeTcsl pelieHueM CIEIYIOIMNUX 3a7ad B

npoiiecce u3ydeHus Kypca GU3UMKU Ha YPOBHE CPEHEro o0IIero oopa3zoBaHus:

e MpuoOpeTeHue CUCTEMbI 3HaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIpHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIIEMEHTHI aCTPO(DU3HUKY;

e (dopMupOBaHME YMEHUU TIPUMEHATh TEOPETUUYECKUE 3HAHUA JJIA
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckoil MOJENBI0, 3a/1ad, IOAPa3yMEBAIONIUX CaMOCTOSTEIIBHOE
co3laHre PU3NYECKO MOIeINU, aJIEKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIHHOrO IJIAHUPOBAHUS M TPOBEIACHHS
(GU3HUEeCKUX DKCIEPUMEHTOB, aHAIM3a W HHTEPIIpPETAluu UH(POPMAIIHH,
OTIPECIICHHSI TOCTOBEPHOCTH MOJYYCHHOTO pe3yiIbTaTa,;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM NMPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SBISAETCS PEKOMEHJOBAaHHBIM, YYHTENIb JEIIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa 1 TEOpUH B POLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

ITepemernienne, CKOpoCTh (CpeIHSsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepeMeneHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

Kpusonunennoe nBrmxenue. /J[BuxeHne MaTepruagbHOU TOYKU 10 OKPYKHOCTH
C TOCTOSHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAsA CKOPOCTD.
[Tepuon u yactora obpatieHus. [LleHTpocTpeMUTENbHOE YCKOPEHUE.

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

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBwKeHHs Teja, OpOIIEHHOrO IOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEIECHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HerotoHa ajist
MaTepHuaabHOM TOYKH. TpeTni 3akoH Hpr0TOHA UIs1 MarepuanbHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

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

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecomMocTts. Bec Tena npu yCKOpeHHOM MOJBbEME U TIAJICHUH.

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.
NmMmnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TEla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
nedhopMUpoBaHHOU MPYKUHBL. [loTeHIIMaIbHAS YHEPTHSI Tella BOJIU3U MOBEPXHOCTU
3emuiu.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM YHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS] MEXaHUYECKON YSHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, n1abopamopusie padomuol

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW YHEPruut
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IABUKEHUS U
B3aMMOJCHCTBUS YaCTUL] BewiecTBa. MoJenu CTpPOEHHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TENT U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

Termmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temneparyp KenbBuHa. 1'a30Bbie 3akoHbl. YpaBHeHUEe MeHnneneeBa—Kianenpona.
3akoH [lamprona. M3omponeccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHUe H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKA3bIBAIOIINE JMCKPETHOE CTPOCHUE BeIIeCcTBa, (Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCyZa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3AyXa B HEl.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTPaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMMKHU K u3ompoieccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

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

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. [lukn KapHo m ero xosd@uIiMeHT IoJIe3HOTO
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEH HSHEPrud Tella MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 10 a1Ma0aTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JIBUTATEIS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwiecmea. Dazoevie nepexoovt

[Tapoo6pa3oBanue u koHneHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YaenbHas TeIwioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIKs CBOMCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUCTaUIH3aIMs. Y IenbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU TOIYYEHHUSI COBPEMEHHBIX MaTEpUaoB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX MTapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaKHOCTH.

Habmronenune HarpeBaHus U IJIaBJICHUS! KPUCTAILNTIMYECKOTO BEIECTRA.

JlemoHCTpanyst KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO31yXa.

Pasznen 4. diaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
DrneKkTpu3anus Tel. DISKTPUIECKUM 3aps. J[Ba BUa 3JIeKTPUUECKUX 3apsIIOB.
[IpoBOogHWKM,  JOUAJIEKTPUKUM U TOJYNPOBOJHUKU. 3aKOH  COXpAaHEHUs
AIEKTPUYECKOr0 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 3IEKTPUYECKUN 3apsi.
Onektpuueckoe 1mojie. Hanpsok€HHOCTh  diekTpuueckoro  mojs.  [IpuHimn



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGota cun anekrpocratudeckoro mois. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKM M OUBNEKTPUKH B BJIEKTPOCTATHUYECKOM IoJie. Jluanexkrpuueckas
IIPOHUIIAEMOCTb.

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

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumonencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUTACTHH, PACCTOSIHUS MEXKIY HUMH U AUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKAa.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YEIbHOE COINPOTHUBIICHHE 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) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

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

DNEKTpUYECKUd TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, WCTOYHHKH TOKa, JJICKTPOHArpeBaTEIbHBIC MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHHne JIEKTPOABMXKYIIEH CHiIbl. KOpOTKOe 3amMbIKaHHE
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCHUMOCTb COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenune 3MeKTpOABMKYILEN CHIIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHWH, JWHEHHas (QyHKIMS,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mmexannmdeckoe NBHWKEHHUE B KUBOW mpupoje, auddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAsA Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TE, )KUIKOCTEN U ra30B,



AJIEKTPUYECKUE  CBOMCTBAa  METAUIOB,  DJEKTPOJIUTHYECKAs  JAUCCOIMAINS,
rajbBaHHKA.

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

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHHUK, KOHAUIIMOHED, TEXHOJIOTHU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

ITocTossHHBIC MarHUTHI. B3anMoaencTBIe MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. Bektop MaruuTHOM MHAYKUMWHU. [[puHIMI Cynepno3uIlui MarHUTHBIX MOJIEH.
JluHuyM MarHuTHOW WHAYKUMH. KapThHa JIWHUNA MAarHUTHOM WHAYKIWHA TTOJIS
IMOCTOSIHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

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

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUMA. OJEKTPOABWKYIIAST CWIa HWHAYKUUH. 3aKOH JJIEKTPOMAarHUTHOU
unaykiuu dapanes.

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

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MAarHMThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBMXKYILEH CHIIBI MHAYKIHHA OT CKOPOCTHU WU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen S. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpyXuHHBIN MasTHUK. MaTeMaTU4EeCKUM MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
AJIEKTPOMAarHUTHbIMU KoJjiebanusiMu. @Popmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHHYECKUE
kosneOanus. Pezonanc. BeiHy)eHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHuMs.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
SHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEpruu. KynbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KojiaeOaTeNbHONW CUCTEMBbI (MPYKUHHBIN WA
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

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

UccnenoBanue nepeMeHHOr0 TOKa B LIETIH U3 MOCIE0BATEILHO COSTMHEHHBIX
KOH/IEHCATOpa, KaTYIIKU U PEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JyiMHAa BoJiHbL. [lomepeuHble U TPOJOJIBHBIE BOJIHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BexktopoB E, B, V B anexkrpomarautHoi BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIoMIICHUE, MOIsSpHU3aus, TUPpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

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

[TpuHLMTBI pagUOCBS3U U TEIEBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: 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 UCTOYHUK 3BYKa.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0M U
4acTOTOM KOJIEOAHUI.



HccnenoBaHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TTPETOMIICHHUE,
noJistpu3anusi, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHopoaHoM cpene. JIyd cBera. ToueuHbId HCTOUHUK CBETA.

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

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroja MOJHOro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparoiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSHHE
U ONTUYECKasl cuiia TOHKOM JuH3bI. [locTpoenne n3olOpaxeHuii B coOuparomumx 1
paccenBarolmnx JuH3ax. @opmyiia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BomnoBass ontuka. Murepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus csera. [udpakuvonHas pemérka. YcClIoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MNAJCHHUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKkne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIYIa,
dboToanmnapaT, NPOCKIMOHHBIA ammapar, MHUKPOCKOM, TEIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pAacCIpPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTtuyeckue npudopskl.

[TonHoe BHyTpeHHEE OTpakeHUE. Monenb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue ciekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGntonenue nosisipusanuu cBera.

Vyenuuecxuii sxcnepumenm, 1a6opamopHuvle pabomol

N3mepenne nokasaresns npeaoMIIeHNs CTEKA.



UccnenoBanue CBONCTB N300pa’KEHUI B JTMH3AX.
Habmonenue nucnepcuu cBera.

Pazngesn 6. OCHOBBI CIeHIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUHU OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOIYJSI CKOPOCTH CBETA B BAaKyyMe,
MPUHLIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHHU U COKpAIECHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsI3p Macchl C JHEPrUEH U UMITYJIBCOM PEISATUBUCTCKOM YaCTHULIbI. DHEPTHUS
TIOKOSL.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. ®opmymna [Inanka cBsi3u YHEPrUN POTOHA C €T YACTOTON. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akOHBI
dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dotoaddekra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Ceeroguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO 0 -9acTHIIL.
[Lmanerapnas momens aroma. lloctynmater bopa. M3nmydyeHune w morionieHune
(GOTOHOB TNpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPrHMM Ha Jpyro. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBsie cBoicTBa yactul. Bonusl e bpoisiss. KopnyckynsipHO-BOJIHOBOM
TyaJIA3M.

CHoHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGumroienue nuHenyaThiX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuuecxuii sxkcnepumenm, n1abopamophuvle pabomoi

Habmonenue nmHe4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE
paanoakTuBHOCTH. OnbIThl Pezepdopa o onpeeneHuto coctaBa paJuoaKTUBHOTO
m3nydyenus.  CpoiictBa  anbga-, Oera-, ramma-usnydeHus.  BiusHue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN Oera-pacmaza. [amma-
U3JIy4EHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBSA3HM HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue u cUHTE3 A1€Ep.

Anepnsiii peaktop. Tepmosnepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE ACTIEKTHI AJIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIEMEHTAPHBIX YACTHIL.

dyHaaMeHTaJIbHble B3aUMOACHCTBU. EMUHCTBO (hr3nuecKoil KapTUHBI MUpa.

TexHuueckre ycTpoilcTBa M MPAKTHYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TpeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiaeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

DTarnbl pa3BUTHSL aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMH.

Bun 3BésnHoro Heba. Co3Be3nusi, sSpKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JBIDKCHUC.

ConHeyHas cucTema.

Connine. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoyiHIIA U 3BE3.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacC —
CBETUMOCTB». 3BE3bI TJIABHOM IIOCIEIOBATCIHPHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM TMOCJIEA0BATEILHOCTA. 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 u kBasapel. UEpHbIE ABIPBI B sIpax
raJaKTHK.

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

Macumtabnas crpykrypa Beenennoid. MeraraiakTuka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenus HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Poapr Qusmkn ® acTpoHOMHUHM B OKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIbHOM M 3TUYECKOM cepax NeaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOM KapTHHE MHpA, poJib GU3HUECKON TEOPUU B
dbopMupoOBaHUY MPEACTABICHUIN O (PU3UYECKON KapTUHE MHUPA, MECTO (PH3UIECKOM
KapTUHBL MHUpa B OOIIEM pAIY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpadu U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK 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: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJNINYECKasA CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIITUYECKON PEIIETKH, CIIEKTPAIbHBINA aHATH3.



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

Texnonocus: NWHUWA DJIEKTPOIIEpEnad, TEHEpaTop IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKIHWOHHAS I1€4b, pajap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30BAHUA

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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeamera «Du3nKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00YUYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
00IIIecTBa, y4acTBOBATh B CAMOYIPABJICHHH B 00Pa30BaTEIHLHON OpTaHU3aIlnN;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCUICKOMN IPaXkIaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOUIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM YMCIE B
NESATEIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOrO OyAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero (pU3n4ecKoil HayKe;

5) Tpya0BOT0 BOCTIMTAHUSI:



WHTEPEC K pa3IMuHbIM cdepaMm MpodecCHOHATBHON AEATENHHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN BHIOOD
Oynyiei mpoecCuu 1 peaaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEU KU3HM,

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

c(hOpMHUPOBAHHOCTh JIKOJOTMYECKOH KYJIBbTYpPHl, OCO3HaHHE TJIO0AIHLHOTO
XapaKkTepa SKOJIOTUIECKUX TPOOIIEM;

TUTAHUPOBAHWE U OCYIIECTBIICHUE JECHCTBUI B OKPYKAIOIICH Cpee Ha OCHOBE
3HAHMS [EJICH YCTOWYHMBOTO PA3BUTHS YCIOBEUCCTRA,;

pacuiupeHre OmbITa JeATeIbHOCTH JKOJOTMUYECKON HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 (PUBUKE;

7) NeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMHPOBAHHOCTL MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS (PU3MUECCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3Y4YCHHS (PU3NUKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIIEIOBATEIBCKYIO MEATCIbHOCTD
WHIAVBUIYaJILHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiiCTBUS
Ba3oBble Jjoruueckue JelcTBUA:
CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh LEIU JEATEIBbHOCTH, 3aJ1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
1[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH paOOTY B YCIIOBHSX PEaIbHOI0, BUPTYaJIbHOT'O
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX TPOOIEM.
ba3oBble nuccienoBare/ibCKue JAeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOIUEH, KIIOUEBBIMU IOHATHUSMH M METOJAMHU
(du3nUecKOl HAYKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (HU3HUYECKOTO COJSp)KaHUs, MPUMEHEHUIO Pa3IUIHBIX
METOI0B MO3HAHUS;

BJAJIeTh BHUAAMU JEATENBHOCTH 10 TMOJYYEHHI0O HOBOTO 3HAHHS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBJISITH NIPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJU3WpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
yTBEPXKJICHUH, 3a]1aBaTh TTApaMEeTPhl K KPUTEPUU PEIICHUS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHpoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HaHUS MO (HU3MKEe B MPAKTUYECKYl0 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ unpopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUs MH(OpMaIuu (U3NUEeCKOro COACpKaHUS U3
UCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOWCK, AaHAJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETANNI0 WHPOPMAIMU Pa3IMYHBIX BHIOB W (GOpM
IPEJICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINK;

UCTIONB30BaTh  CpelcTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3ajJ1a4 ¢ COOII0AeHHEM TPeOOBaHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(GOPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
(dopMy MpencTaBIeHUs U BU3yaIH3aluu.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE Ha YPOKaxX (U3MKU U BO BHEYPOUHOU JACATEIBHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

NOHUMAaTh W KMCHOJb30BaTh MPEUMYLIECTBA KOMAHIHONW UM WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX IEWUCTBHA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KaKI0I0 YiI€HAa KOJUIEKTHUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poiu € Y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINHA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO NIEATENIbHOCTh B 00JacTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHUS MPAKTUYECKONW pabOThI ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

JienaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTH KOPPEKTHUBHI B JCSITEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISM;

BJIQJCTh  HABbIKAMHU  TO3HABAaTEIbHOW  peQUIeKCUU KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKU CUTYyalllH, BbIOOpa BEPHOIO
pElICHHS;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNHbHOCTH;

IPUHUMATH ce0s, TOHUMAast CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apTryMEHTHl JPYIHMX TpU aHalu3e pe3yIbTaToB
NeSITeNbHOCTH;

NPHU3HABATH CBOE MIPABO ¥ MPABO APYTHX HA OMINOKH.

B nporiecce mocTrkeHNs TNYHOCTHBIX PE3YIBTATOB OCBOSHUS IIPOTPAMMBI T10
bu3uke 79 YpOBHS cpeaHero oOmero oOpa3oBaHusT Y 00yYaroImImMXxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN UHTEIIEKT, MIPEeIoIararomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIMIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
AMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TEH |
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>XHOCTEH;

AMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHHMS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kJacce npeMeTHbIC pE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

JIEMOHCTPUPOBATh Ha TpUMEpax pojiib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHualibHasi TOUKa, MHEepIMabHas cUcTeMa OTcuéra, abCOMOTHO TBEPOE TEIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUSI Ia30B, )KUIAKOCTENM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (GU3UMUECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA U



AJEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUKEHUE,
CBOOOJ/IHOE TIAJICHUE TeJ, JBIKEHHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKUJIKOCTEH W TBEPABIX Tel,
U3MEHEHHE 00BhEMa TeN MpPU HarpeBaHWH (OXJIAKIECHUH), TETUIOBOE PaBHOBECHE,
UCIapeHue, KOHJAEHCAlMs, IUIABJICHUE, KPUCTAJUIM3AlMs, KUIIEHUE, BJIAXHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXAY NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, JJIEKTPU3ALMS Ted,
B3aUMOJICHCTBUE 3apsI0B;

OMUCHIBATh MEXAaHWYECKOE JIBMKEHHUE, UCMOIb3Yys (DU3NYECKUE BEIIUMYUHBI:
KOOpJIMHATa, MyTh, MEpEeMEIleHHe, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Ja, KUHETUYECKasl YHEPIus, MOTEHUUAIbHAsl HEPrUsi, MEXaHU4YecKas
paboTta, MexXaHWYEeCKass MOIIHOCTh; MpPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBIC MCHOJB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HaXOJIuTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCTIONB3Ys (U3MYECKUE BEJIIMYMHBI: JaBJIGHUE Ta3a, TeMmIepaTrypa, CpemaHss
KMHETUYECKAasl SHEPTUsi XaOTUYECKOTr'0 JBUKEHUS MOJEKYJ, CPEAHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOIO JIBUTATElNsl; MpPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
00O3HAaYeHUsI W EAWHMIIBI, HAXOAuTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(bu3HUECKyI0 BEIMUMHY C IPYTUMHU BEJTMYNHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
AIEKTPUYECKOE MOJIE, HAMPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHUM TIPABWILHO TPAKTOBaTh (PU3WYECKUNA CMBICT HCIOJIb3yEMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUILIbI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOLIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

AHATM3UPOBATH (PU3UUYECKHUE TPOIECChl W SIBIICHUS, UCIONB3YS (Pu3nyeckue
3aKOHBI W MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, |1 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHMUS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
OPUHIMI CYNEPHNO3ULIUA CUJI, TPUHIIUI DPABHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHWE U YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHITUIIBI IEUCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3andyaTh yCJIOBHUS UX O0€30MaCHOI0 MCIOJIL30BaHUS B MOBCEAHEBHOM
KU3HU;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOr0 SKCIIEpUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYIIECTBJISITh PSIMbIE M KOCBEHHBIC U3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHU;

UCCIE0BaTh  3aBUCUMOCTH  MeXAy  (GU3MYECKHMMHU  BEJIMUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcUpOBaTh PE3yJILTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BUJE
TaOJHIl U TPAPUKOB, JAETATh BHIBOIBI 110 PE3yIbTaTaM UCCIICIOBAHNS,

coOo1aTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U MPOECKTHOU
JESITENHHOCTU C HCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a]1auu
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOMUMBIE NIl €€ PElIeHUs, MPOBOAUTH PACUYEThl M OIICHHBATH PEATHHOCTH
MOJIYYEHHOI0 3HaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JOTHYECKU HEMIPOTHUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpOM Ha HM3YUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh NP PEUICHNH Y4E€OHBIX 33/1a4 COBPEMEHHBIE MH(OPMAIIOHHbBIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYpPUPOBAHMS, UHTEPIPETAIMU U MPEICTaBICHUS
y4eOHOM ¥ HAay4YHO-TIONMYJSAPHON WHGOPMAIMK, TOJIYYCHHOU W3 Pa3IMYHBIX
WUCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyIaeMyr0 HH(OPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU
1 TEXHOJIOT UM,

UCII0JIb30BAaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEAHEBHOM KU3HU JJISI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyNMbl, PAUOHAIBHO paclpeaeisTh OO0SI3aHHOCTH W
IUIAHUPOBATh AEATENBHOCTh B HECTAHAAPTHBIX CUTYAlIMSIX, aJ€KBATHO OLICHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.

K xoniry o0yuenus B 11 kjacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MpUMEpPax pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAapTHHBI MHpPA, B PAa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUHM, B MPAKTUYECKON AEATEIBHOCTH IIOAEH, LIEIOCTHOCTh U E€OUHCTBO
(bu3znuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENeH:
TOYEUHBINA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SEpHAs
MOJIeSIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MArHUTHOrO TIOJISI Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XECHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJSpU3alMs CBETa, JUCIEpPCUsl CBeETa,
dotoanekTpuaeckuii 3pdext (poroaddekT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE
JIMHENYATOro0 CHEKTpa aroMa BOJOPOAA, €CTECTBEHHass M HCKYyCCTBEHHAas

PaIMOaKTUBHOCTb;
OMKUCHIBATh W3y4YEHHbIC CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IMYHBIX  Cpel) |

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOILIECCHI), HWCIONB3Ys (PU3NYECKUE BETUYHMHBIL:
ANEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOro mnossi, cuia Awmmepa, cwia JlopeHla, MHIYKTUBHOCTb
KATYIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOIO MOJIEHW, MEPUOA MU YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsij M Ccuila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojieOaHul, (OKYCHOE pacCTOsSTHUE U
ONTHYECKasi CWUjia JIMH3bI, TIPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3NUECKUN
CMBICIT HWCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS W EIWHHIIBI, YKa3bIBaTh
dbopMyIIbI, CBA3BIBAIONINE TAHHYIO (DU3NUECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBIEHUS W IPOLIECCHI, HCHOJb3Ys
¢dbusznueckre BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, AJWHA BOJHBI U
4acToTa CBETA, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUOJ TOJypacnaga, SHEPrus CBSI3U



ATOMHBIX SiJIep, MpPU OIMUCAHWM TMPABWIBHO TPAKTOBaTh (HU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIUYWH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONIME JIAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMU,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHBI;

AHAIM3UPOBATH (PU3NYECKHE IMPOLIECCHl U SIBJICHUS, UCIOJIb3Yys (PU3nUYecKue
3aKOHbI M MIPUHLHUMNBL: 32aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIETBHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHna, 3ak0H 3IEKTPOMAarHUTHOU
UHYKIUH, 3aKOH MPSIMOJIMHEHHOI0 PACHpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHa ans Qororddekra,
3aKOH COXPAaHEHUs HEPruHU, 3aKOH COXPAHEHHsS HUMIIYJIbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsja, 3aKOH COXPaHEHUs MacCOBOr0 4ucia, mocTyiatsl bopa,
3aKOH PaJIMOAKTHUBHOI'O pacmajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONPENIENATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTb W OINKCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MpU 3TOM
dbopmynupoBaTh MpodiiemMy/3aaauy U TUIOTE3y Y4eOHOT O AKCIIEpUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOT0 000PYA0BaHMS, IPOBOJIUTH OMBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, HPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO U3MEPEHHUS U HCMOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEPEHUN: TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH pE3yJbTaThl
NOJYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIIMYMH B BHUJAE TAOMUL U TpadUKOB,
JienaTh BBIBOJBI MO PE3YJIbTaTaM UCCIIEI0BAHUS;

coOmo1aTh npaBuia 0€30MacHOrO TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOW U MPOECKTHOU
JESTENbHOCTA C MCMOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1aO0OPaTOPHOTO
000py10BaHUS;

pemiath pacu€THbpIE 3aJa4d C SBHO 3aJaHHOM (U3WYECKONM MOJENbIO,
UCIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIHI,
HEeoOXOoUMbIe NIl €€ peIleHUs, MPOBOAUTh PAacU€Thl U OIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;



pelaTh KaueCTBEHHBIC 3a/1a4H: BHICTPAUBATh JJOTHUYECKH HEMPOTHBOPCUHUBYIO
IEMOYKY PACCY)KICHUH C OMOpOM Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3nIecKue SIBICHNUS;

UCTIOJIh30BaTh MIPH PEIICHUN YICOHBIX 3a/1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U TPEICTaBICHUS
yu4eOHOW W HAay4HO-TIONYJSpHOW WH(POpPMAIUH, TIOJYYCHHONH W3 pa3IUIHbIX
MCTOYHHKOB, KPUTHICCKU aHATTM3UPOBATH MOJyd4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JECHCTBUS MAIIWH, TPHOOPOB W TEXHUYECCKUX
YCTPOMCTB, pa3jinyaTh YCIIOBUSA UX OE30MaCHOIO MCIOIB30BAaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOINTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOMIEIO MHpa, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTHA;

UCTIOIH30BaTh TEOPETUUCCKUE 3HAHUS 110 PU3UKE B TIOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, TSI COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPEAE;

paboTaTh B TpyNIe C BBHIMOTHCHHEM pPA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYMIBI, PAlMOHAIBLHO paCHpPEACNIATh OOS3aHHOCTH |
IUTAHUPOBATH JICATEIBPHOCTh B HECTAHAAPTHBIX CHUTYallHUsAX, aJCKBATHO OICHHBAThH
BKJIAJ] KQKJIOr0 M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTpUBaeMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugppoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3uKa U METOABI HAYYHOI'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnunorexa LIOK
2.1 K 5
rHeMaTHid https://m.edsoo0.ru/7f41bf72
but6mmoreka [IOK
22 Huramka ! https://m.edso00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edso0.ru/7fA1bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubnunorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHIH https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bu6nmorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubnunorexa LIOK

4.1 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [locTostHHBIN neKkTpudecKuid TOK. Toku B 12 bubnuorexa [IOK

' Pas3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Pazpnen 1. DJIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHas 1 1 3 bu6mmoreka [IOK
' UHIYKIHS https://m.edso0.ru/7f41c97¢
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHu4eCKHE U IEKTPOMArHUTHbBIE 9 1 bu6muoreka [HIOK
' KoJ1e0aHus https://m.edso00.ru/7f41c97¢
MexaHu4yeckre U 3JIeKTPOMarHUTHbIE bubmmorexa LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cTIeTIMAIBHON TEOPUH bu6mmoreka [IOK
3.1 4 1
OTHOCHTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®DU3UKA
4.1 DJIeMEHTEI KBAHTOBOU OIITHKHA 6 bubnmorexa HOK

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

but6mmoreka [IOK
42 CTpoetiite atoma 4 https://m.edso0.ru/7f41c97c
bubnunorexa LIOK
4, A
3 TOMEHOS AP0 > https://m.edsoo.ru/7f41¢c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 DJeMEeHTBI aCTPOHOMHU U aCTPOPUIUKU 7 E;ISSH/I;I;T:;Z;I?U/E £41607c
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 E;Iiﬂ;j;fé(;?:aﬁ £41697c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
®u3nka — Hayka O IPUPOJE.
1 Hayunsie MeT(})/K bl HOEHEI:HI/I}I 1 bubmorexa LIOK
i g https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Posb 1 mecTo ¢usuku B

5 (hopMHUPOBaHUN COBPEMEHHOM 1 bu6mmoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITETbHOCTH JIIOICH
MexaHndeckoe OBUKEHHE.

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

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

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

5 CBoboaHoe mazeHue. Y cKopeHue 1 bu6mmoreka [JOK
cBOOOIHOTO MMAIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuuerHoe 1BUXEHHUE.

P . 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 Ianunes. UHepuuanbHbIe CUCTEMBI bubmiorexa HOK
) pHU https://m.edsoo.ru/ffOc3be8
orcueTta. [lepBbiit 3akoH HeroToHa
Macca tena. Cuna. [IpunHuun
9 Cynepno3unuu cui. Bropoii 3axkon bubmorera [JOK
YHEPTIOSHH - Bropor https://m.edsoo.ru/ffoc3be8
HeroTona st MaTepuaibHON TOUKH

10 Tpernii 3akoH HproTOHa 1151 bubnuorexa [LIOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCEMHUPHOTO TsAroteHus. Cumna

11 TspkecTd. IlepBas kocMudeckas bubmorexa OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TEela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia COMpOTUBIICHUSI TIPU bu6mmoreka [IOK
JIBIDKCHHMU Teja B *KUIKOCTU HIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpaliaTeIbHOE

14 JBIDKEHHE a0COIOTHO TBEPIOTO bubmmoreka [IOK
Tena. MoMmeHT cuiibl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUs TBEPIOTO TEIA
NmMnynbc MmaTepuanbHONU TOYKH,

15 CHUCTEMBI MaTEPHAIIbHBIX TOYCK. Bbu6moreka [JOK
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
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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 [JOK
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

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUIIbI
C U3MEHEHUEM MEXaHUYECKON
SHEpruH Tejla Ha IpumMepe
pacTsKEHHUS PE3UHOBOTO XKI'yTa

20

KonTponbhas pabora o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE MOJIOKEHUS
MOJIEKYIISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.

Hudbdy3us

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL BELIECTBA.
Monenu cTpoeHHUs Ia30B, KUAKOCTEN
U TBEPABIX TEI



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

23

Macca monekyn. KonudectBo
BemectBa. [locTostHHAs ABOraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Llenbcus

25

Wneansuenii raz B MKT. OcHoBHOE
ypaBuenue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AObcomoTHas TemIeparypa Kak Mepa
CpeHel KHHETUYECKON YHEPTUU
JIB)KEHUS MOJICKYJI. YpaBHEHUE
MenneneeBa-Kinaneiipona

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlaGopaTopHas pabota
«HccrnenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTPaMH COCTOSTHUS
Pa3peKEHHOTO raza

29

N3onporeccrl B uaeanbHOM rasze u
UX rpaguueckoe npecTaBlieHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpennssa sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoObI e€ n3MeHeHus. KomnuectBo
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPTHS OJJHOATOMHOT'O UJICaTLHOTO
rasza

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buael remionepenaun

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c5c36

32

y,Z[CJ'IBHaH TEMI0EMKOCTh BEILIECTBA.
KomngecTBO TEIIIOTHI npu

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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Teronepenaye. AnuadbaTHbIid
poIiecc

IlepBblil 3aKOH TEPMOAVHAMUKHY U

but6mmoreka [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh mporeccoB B
34 npupoje. Bropoii 3akoH bubamorexa [IOK
pupoze. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [punuun aevicteus u KIT/{ but6mmoreka [IOK
TETJIOBOW MaIIMHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/]
37 DKoJoru4eckue npodiaemMsl
TEIUIODHEPTeTHKHU
O6o0marommii ypok
38 «MonIeHK JII;JI1 Haf}llp ¢uzuka. OCHOBBI bubmmorexa LOK
Yp ' https://m edso0.ru/ff0c6938
TEPMOTUHAMUKIDY
KonTponbhas pabora o teme
39 «MonexynspHas ¢puzuka. OCHOBBI Bubmmorexa LIOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHJEHCAIMSL. bu6nuorexa LIOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcConroTHAS 1 OTHOCHUTEIIbHAS
41 BJIQYKHOCTH BO3yxa. HacklmeHHbIN bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue u
aMopdHbIe Tes1a. AHU30TPOMHS
P ¢ P bubmuorexa [JOK
42 CBOMCTB KpHUCTAILIOB. JKuakue

Kkpuctaisl. CoBpeMEeHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[InaBiieHue U KpUCTaIU3ALIMS.

43 VY enbHas TEmoTa IIaBIeHHS bubmiorexa HOK
s ’ https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHCHHE TCILIOBOTO bajlanta https://m.edsoo.ru/ff0c6820
DIIeKTpHU3aus TeJl. DICKTPUUECKUI
45 3apsia. JIBa BUIa AIEKTPHUUECKUX bubmmorexa LOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsaoB
[IpoBOIHUKY, JUPICKTPUKU U
46 ncljn ﬂOBO HIfKI/I 3a1<(I:H bubmorera [JOK
YHPOBOA ] https://m.edsoo.ru/ff0c6bcc
COXPAaHCHHS IJICKTPUICCKOTO 3apsjia
BsaumopeiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 3JIEKTPHYECKUN bubmmorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsx€HHOCTB 3JIEKTpUYECKOro
48 nons. [IpuHuun cynepno3uuuu bu6mmoreka [IOK
3JIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
Pabota crit 3J1eKTpOCTaTHYECKOTO
49 oy [Torennman. PasnocTh bubmorera [JOK
i ) https://m.edsoo.ru/ff0c6f00
MTOTCHIUAJIOB
[IpoBOIHUKY U TUIICKTPHKHU B
50 I)erK I([)CTaTquI([:KOM nol?Ie bubmorera [JOK
P ' https://m.edsoo.ru/ff0c7018
JluaekTprudeckasl POHUIIAEMOCTh
N b K
51 DnekTpoéMkocTb. Konnencarop nosmotexa [0

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)

0.5

bu6mmoreka [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»

0.5

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/ffOc84ae
[TomympoBOIHUKOBEIE PUOOPHI
DNEKTPUUECKU TOK B paCTBOPAX U

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

63 CamocTosATenbHbIN 1 bu6nmoreka [IOK
HECAaMOCTOSITENIbHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Monnus. [lnazma
DnexTpuueckue mpruOophl U

64 YCTPOMCTBA U X MPAKTHUECKOE bubmuorexa LIOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o06mmarmuit ypok bu6mmoreka [IOK
«DNEeKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbhas pabora o teme

66 «Onexrpocraruka. [locTossHHBIN bu6mmoreka [JOK
3JIEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CpeIax»

67 PesepBublit ypok. KonTponabsHas bu6mmoreka [JOK

pabota o Teme "DIeKTpouHaMHKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHblit ypok. O600maromuii 1 bu6nmoreka [IOK
ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
[1]
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fl[:;:eﬂnﬂ :)lg;)l;l;?)izrenbnme
padoThI padoThI pecypesI
[TocTossHHBIC MAarHUTHI U UX

1 B3auMO/ieiicTBue. MarHuTHoe 1oJIe. 1 bubmuorexa [IOK
BexTop MarHuTHON MHAYKIUH. https://m.edso0.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIUU
MaruuTHo€ 1oJie MPOBOIHUKA C

5 TokoM. OnbIT DpcTena. 1 bubnmnoreka [JOK
B3aumMozencTere NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabora «M3yueHue

3 MaFHIETHOEO noiﬂ KaTYHIKI/Iy: 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBMe MarHUTHOIO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita AMmriepa.

4 Jlaboparopnas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue aeMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBMEe MarHUTHOTO IIOJIS HA

5 JIBIKYIIYIOCS 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
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykuu. 3/1C uHaykimu. 3aKoH
AIEKTPOMArHUTHON UHAYKITUH
Qapanes

JlaGopaTopHnas pabora
«MccnenoBanue sBICHUS
HIIEKTPOMArHUTHOM MHTYKITUI

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

NunykTuBHOCTD. SIBIICHUE
camounaykimu. IJ1C
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

O6o06maromuii ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas
WHIYKITAS

bu6nunorexa [IOK
https://m.edsoo.ru/ff0cab82

11

Konrponbnas pabora o Teme
«MarsaurtHoe mnoie.
DneKTpoOMarHuTHask MHAYKIUS»

bubnuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

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

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

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

14

KonebaTenbpHbINH KOHTYD.
CB0OOHBIE AIEKTPOMAarHUTHbIE
KoJIeOaHUs B U/I€ATLHOM
KoJIeOaTeIbHOM KOHTYpe. AHAIOTUs
MEKIY MEXaHHUECKHUMU U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUAMU

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

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

bubnuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CuHycouaaibHbIi IEpEMEHHBIN TOK.
MOIIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYIHOE U AEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA Y HAIIPSKCHUS

bu6nuorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdhopmarop. [IponzBoacTso,
nepenaya v noTpedieHne
JIEKTPUYECKOM SJHEPrUuu

19

YCTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHUE DJIEKTPUIECKOTO

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpornepeaay

OKOJIOTUYECKUE PUCKHU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnons3oBanus
AIEKTPOIHEPTHH B MOBCEAHEBHON
YKU3HU
MexaHu4decKre BOJHBI, YCIOBHS

acnipoctpanenus. [lepuog.
21 l:C):KOpIZ)CTBppaCHpOCTpaIID-IeHI/I}I u bubmorexa LIOK
https://m.edsoo.ru/ffOcca54

JuinHa BosHbL. [lonepeynsie 1
MPOJI0JIHLHBIE BOJHBI

29 3ByK. CKOpOCTh 3BYyKa. I pOMKOCTh bubmuotexa [IOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, KX

23 cBoMcTBa U ckopocTh. [1lkana bubmorexa LIOK

https://m.edsoo.ru/ffOccfe

AJIEKTPOMATHUTHBIX BOJH
[TpuHIUIIBI paAHOCBSI3U U

24 TeneBusieHus. Pazsutue cpeacTs
cBsI3U. Pajgnornokanus

o5 Konrponbnas padora «Konebanus u bubnuorexa [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



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHBI

27 oTpakeHus ceta. [loctpoenue brbmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHU B TUIOCKOM 3epKaJie
[Tpenomiienue ceera. [lomHoe
28 BHYTPEHHEE OTPAXKEHUE. bubnuorexa [IOK
[IpenenbHbIN yroJ MOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopaTopHnas pabora «3mepenue bubmmoreka [IOK
[oKa3arTesis IPEeJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunsel. [loctpoenue n3o0pakeHuit
30 B tH3e. DOpMyIia TOHKOW JIMH3BIL. bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JTuH3bI
JlaGopatopHas pabota
31 «UccnenoBanue CBOUCTB
M300paKeHUI B TMH3AX»
Hucnepcus ceeta. CI0XKHBIN cOCTaB
30 6emnoro cseta. Lper. JTaboparopHas
pabota «Habmronenue nucnepcuu
CBETa»
33 Wutepdepennms cBera. Judpakius bub6nmorexa [IOK
cBera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 [lonnepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue npudOpsI U YCTpoiicTBa
35 U yCJIOBHS UX 0€30MacHOTO
MPUMEHEHUS
36 ['paHuIIBI TPUMEHUMOCTH bubnmnoreka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

[TocTynaTel cienuanibHON TEOPUH

OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTh
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubamorera LOK
AHOBP ' 8 https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKpAIICHUE JTTHHBI
DHeprusi U UMIYJbC
38 penATUBUCTCKON YacTulbl. CBS3b bub6mmorexa [LIOK
MAacChl C YJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KontponbHas pabota «OnTuka.
39 OCHOBHI CIICIIUATILHOM TEOPUH bubmorexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
40 ®ortonsl. Popmyna Ilnanka. bubnnoreka [IOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIETOBAHUE Eu6 [IOK
nOIMOTeKA
41 oto3ddexra. O A T.
QorospexTa. Ombret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsbl horordhdekra. YpaBHeHHE
42 BﬁHMTegHa JIq})I(b(bOToa(b(geKTa Bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» ¢potorpdexra
Jasnenue ceeta. OnbiTel I1. H.
43 JlebeneBa. XuMmudeckoe ACHCTBUE bubmmorexa [IOK
FleBa. A https://m.eds00.ru/ff0d04a6
CBeTa
TexHuueckne ycTpoicTsa u
44 MPAKTHYECKOE IPUMEHEHHE!

dboToreMeHT, POTOAATUHK,
coiHeuHas baTapesi, CBETOIUO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Penrenue 3agaud mo reMe «DJIE€MEHTEI

bubmuorexa [IOK

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

46 Pesepdopna no paccessHuio o- brbmrorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mmozaens atoma
bu6nmmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ffOdOafa
W3nydenue u noriomeHue poToHoB

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

49 ne bpoiina. KopnyckynspHo- bubnnorexa [IOK
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4CHHE
OTKpBITHE PaIUOAKTUBHOCTH.

50 Omwitel Pe3epdopmaa mo bu6mmoteka [JOK
OIIPEAEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3JIyYECHHS
CgoiictBa anbda-, 6eTa-, raMma-

51 u3iydeHus. Bnusiaue
PaIMOaKTUBHOCTHU HA KUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbda-pacma. bu6nunorexa LIOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaa. ['amma-u3znydeHue

53 OHeprus CBsI31 HyKJIOHOB B sJIpe. bubnmnoreka [JOK

SAnepubie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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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
«DyHIaMEHTaIbHbIC
B3auMozeucTBuA. EAMHCTBO
(bu3n4ecKoi KapTUHBI MUPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTarnel pa3BUTUS ACTPOHOMHUH.
[IpuknagHOE€ M1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHUHU. Bun
3BE€3HOTO HeOa. Co3Be3ausl, spKue
3BE3/bI, INTAHETHI, UX BUINMOE
nemkenne. CoaHeyHas cucTeMa

56

Connue. CosiHeYHast aKTUBHOCTb.
HcTtounuk sneprun ConHIa U 3BE311

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TJIABHOU
HOCJIeI0BaTEIbHOCTH. BHyTpeHHee
ctpoeHue 3B€31. CoBpeMEHHbIE
HpEICTaBICHHS O IPOUCXOKIACHUH U
sBomonny CotHIIa U 3BE31

58

Mneunsiii [lyte — Hamma
I'amakTuka. Ilonoxenue u IBIKCHHUE
Comnana B I'amaktuke. ['agakTuky.
UEpHbIe ABIPHI B s/Ipax TATAKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3zberanue ragakTuK.
Teopust bonboro B3peIBa.
PennkroBoe nsnyuyenue.
MertaranakTuka

60

Hepemennsie npo6iieMbl
aCTPOHOMHUU

61

Kontposnbnas pabota «1€MEHTHI
aCTPOHOMMU M aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Posis pusuxu
¥ aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAJIBHON B
ATHYECKOH cdepax NesTeTbHOCTH
YeJoBeKa

63

O6o06mmaromuii ypok. Pois u Mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHON Hay4YHON KapTUHE
MUpa

64

O6o06mmaromuii ypok. Poib
(bu3UIeCcKOi TEOpUH B
(hOpMUPOBAHUH TIPEICTABICHUH O
¢bu3nvecKoit KapTHHE MUpa

65

Ob6o6maromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B
0011IeM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJACTABICHUN O IPUPOJIE

66

PesepBHblii ypok. MarautHoe mnoie.
DIIEKTPOMAarHuTHAsE HHAYKIHS




Pe3epBublii ypok. Ontrka. OCHOBBI

67 CIIEITUATBHON TEOPHH 1
OTHOCHUTEIBHOCTH
Pesepurrii ypok. KBantoBas usuka.
68 BHehI;eHTH};Iz:TpOHOMHH u ’ 1 bubmorexa LOK
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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