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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEro 001ero oopa-
30BaHMs pa3paboTaHa HA OCHOBE MOJIOKEHHUM U TpeOOBaHUMN K pe3yJibTaTaM OCBOE-
HUSI OCHOBHOW 00pa3zoBaresbHOM nporpaMmsbl, npeacraBieHHbix B @PI'OC COO, a
Takke ¢ yud€tom deaeparbHOi paboyelt mporpaMMbl BOCIHUTAHUS U KOHIICTIIIAN
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit deneparuu, peanu3yronrx OCHOBHbIE 00pa3oBaTelIbHbIE MPOTpaM-
MBI.

Copeprxanue nmporpaMMmbl 10 (PU3UKE HAIpaBiIeHO HAa (POPMHUPOBAHUE €CTe-
CTBEHHO-HAY4YHOI KapTUHBI MUpa oOyvarouuxcs 10—11 kiaccoB nmpu oOydeHHH UX
¢u3zuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM ®PI'OC COO k mnmanupye-
MBIM JINYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOydeHHs, a
TaK)K€ YUUTHIBAET HEOOXOUMOCTh pPeaTM3ali MEXKIIPEAMETHBIX CBsI3ed (DU3UKHU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl OCBOEHUS! Kypca (PU3MKHU: JIMYHOCTHBIE, METANPEAMETHbIE, TIPEeIMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTOo mpenMera « Pu3nKay 1o rojgam oOydeHusl.

dusnka KaK Hayka o HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTYIAs B Kaue-
CTBE YUEOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3Ha-
HUN 00 okpyxatoreM mupe. HIKompHBIN Kypc (U3HKKH — CHCTEMOOOpa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UYECKUE 3aKOHBI
JIe’KaT B OCHOBE IPOIIECCOB U SBJICHUM, U3ydaeMbIX XUMHUEH, OnosiorueH, gpusnde-
ckoi reorpadueit u actpoHomueid. Mcnoib3oBaHUe U aKTUBHOE MpUMEHEHHUE (u-
3MYECKUX 3HAHUU OMpEIENsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI
B c(pepe sHEPreTHKHU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IOJyYEHUsI HOBBIX MaTepH-
aJloB C 3aJlaHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue (u3uKud BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa OOy4arolluxcs, B
dbopMHUpoBaHUE YMEHUN MPUMEHSATh HAY4YHBIA METOJ MO3HAHUS NPH BBIMOJIHEHUU
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca (u3uku A ypoBHsI CpeAHEro o0Iiero oopazoBaHus MOJI0-
YKEH sl UJed, KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHUMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISICTCSl JIOTUYECKH 3a-
BEpPUIEHHBIM, OH COAEP>KUT MaTepHasl U3 BCEX pa3AesioB (DM3MKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanusayuu. B COOTBETCTBUM C HEN MaTepuas Kypca (pU3UKH 00b-
enuHEH BOKpYT ¢u3nyeckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHUe
NPEJICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peannzanus mpenoiaraeT UCIoJIb30BaHHUE Ty-
MaHUTApHOTO MOTEHIMalIa (PU3NUECKON HAyKH, OCMBICIEHUE CBSI3U pa3BUTUS (DU-
3UKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOJIEMAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusznku mpenamnojaracT 3HaAKOM-
CTBO C IIMPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHUX MPHIOKEHUNH U3yUYeH-
HBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MoCpeICTBOM BBEICHHS 3JIEMEHTOB COJIEp-
KaHUS, TOCBAIMEHHBIX YKOJIOTUIECKUM IIPoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTUH, a TaKXKe 00CyKIEHUs PpoOiieM paruo-
HAJIBHOTO IPUPOIONOIb30BAHUS U SKOJIOTMUECKOH 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKHU Ha YPOBHE CPEAHEr0 OOIIero 00-
pa3oBaHUs SBIAIOTCS (U3MUECKUE TeopuH ((PopMUpOBaHUE MPEACTABICHHUA O
CTPYKTYpE MOCTPOEHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
IPUHLIUIIOB B COBPEMEHHBIX MPEJCTaBICHUSIX O MPUPOAE, IPAHULIAX PUMEHUMO-
CTU TEOPHI, JIIsl OTIMCAHHS €CTECTBCHHO-HAYYHBIX SIBICHUH W MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKK peanmusyercs Mpexiie
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jlnst 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO MCIOJIb30BAaHUE CHUCTEMBbI (DpOHTAIIB-
HBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpAaTOPHBIX paboT, KOTOPHIE B MPO-
rpaMMme 1o (pusuke OOBEAMHEHBI B OOIIMM CHHCOK YYEHWYECKUX MPAKTUYECKUX
pabot. Belenenue B yka3aHHOM MepeyHe 1a0opaTOpHBIX padoT, MPOBOJIUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbLHOrO Mpolecca
UCXOJII U3 OCOOCHHOCTEW TIIAaHWPOBAHUS W OCHAIIeHHWs kaOuHera (usuku. [Ipu
ATOM OOECIEeUNBAETCS OBJIAJCHUE O0YUYaAIOIUMUCS YMEHUSIMU NIPOBOJUTH KOCBEH-
HBIC U3MEPEHUS, UCCITIEIOBAHMUS 3aBUCUMOCTEN (PM3NIECKUX BEIUYUH U MMOCTAHOB-
Ky OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHHME yAENSETCS PEIICHUIO0 Pacu€THBIX M KAaYeCTBEHHBIX 3a-
nad. [Tpu sToM Ju1s pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JaHHOU (PU3UYECKOW MOJIENbIO, O3BOJIAIONINE MPUMEHSITh W3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 pas-
HBIX pazzenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCSA 3aJaHMs Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00ECTICUeHHIO Y4eOHOTo mporiecca 0a30BbIi ypOBEHb Kypca (pu3u-
KM Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUs JOJKEH H3y4aThCs B YCIOBUSX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHeTe QPU3MKU MOJKHO OBITH He-
o0xonuMoe J1abopatopHoe 00OPYIOBAaHWE IS BBITIOJIHCHUS YKa3aHHBIX B TIPO-
rpaMMe 1o pU3MKe YYCHHUECKHX MPAKTHUECKUX PadOT U IEMOHCTPAIIMOHHOE 000-
pyllOBaHUE.

JleMoHCTpaloHHOe 00opynoBaHue (popMupyercs B COOTBETCTBUU C MPHUH-
UIIOM MHHMMAaJIbHOM JOCTATOYHOCTU U 0OECIIEYMBAET MOCTAHOBKY IMEPEUNCIICH-
HBIX B IIporpamMMme 1o (pu3uke KIIYEeBBIX JAEMOHCTPALUM IS UCCICTOBAHUS U3Y-
YaeMbIX SBIICHUN U MPOIECCOB, IMIUPUIECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, MX
TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00opyOBaHUE AJI YUCHHUUECKUX NMPAKTHUECKUX padoT ¢op-
MUPYETCS B BUJE TEMATUYECKUX KOMILUIEKTOB M 00ECIIEUNBACTCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKre KOMIUIEKTH JabopaTopHOro
000py1I0BaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHa-
JIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPHUTENBbHBIX CHU-
CTeM B BU/JIe ITU(GPOBBIX Jab0paTopuil.

OCHOBHBIMU LEJIIMHU U3y4€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEPECA M CTPEMIICHUSI 00yUaIOUINXCA K HAYyYHOMY H3Y-
YEHUIO PUPO/Ibl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIOCOO-
HOCTEH;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3ydeHHUs OC-
HOB CTPOCHHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH,

e (opmupoBanue ymMeHHil OOBICHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3HUe-
CKUX 3HAHWH U HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJOTHIA.

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIonX 3a1ad B

nporuecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTeMbl 3HaHUW 00 OOmMX (PU3UUECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUSX, BKIIOUAs MEXaHUKY, MOJEKYJSIPHYIO (PU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

e (dopMHpoBaHHE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS 1JIs1 OOBSICHE-
HUS (U3UYECKUX SIBICHUN B MPUPOJIC U JJIST IPUHSITHS MPAKTHICCKUX Pe-
IICHUH B TOBCEIHEBHOM KM3HHU,



e OCBOCHHE CIIOCOOOB peIIeHUs] Pa3IUYHBIX 33/a4d C SIBHO 3aJlaHHON (pr3u-
YECKOM MOJIEIbIO, 33/1a4, T0IPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3aHUE
buznyecKoit Moaenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha uzyudenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEHErO 00IIero oopa-
30BaHus oTBoauTCS 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipensaraemelii B mporpamMme mo (pU3MKe NepedeHb JadOpaTOPHBIX U MpPaK-
TUYECKUX palOT SBIIAECTCS PEKOMEHJOBAaHHBIM, YUWUTENb JI€JaeT BHIOOP MpOBE/e-
HUs J1a0OpATOPHBIX padOT U OMBITOB C YYETOM MHAMBUIAYAIBHBIX OCOOECHHOCTEMN
oOydJarommxcs.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

dusuka — Hayka o npupojie. Hayunbie METOAbI TO3HAHUS OKPYKAIOIIET0 MU-
pa. Poiib 3KcriepyMeHTa U TEOPUHU B MPOLIECCE MTO3HAHUS TPUPOAbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBbIEe U IU(POBBIE W3MEPUTEILHBIE MPUOOPHI, KOMIBIOTEPHBIE JaT-
YHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MATEPUATBLHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbI KOOpJHUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE nBIkeHHEe. ['paduku 3a-
BUCHUMOCTH KOOPJMHAT, CKOPOCTU, YCKOPEHUSI, IyTH U MEPEMEIICHUSI MaTEepUallb-
HOU TOYKHU OT BPEMEHHU.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuHeitHoe nBrkeHue. J[BU)KEHUE MaTEpUANIBHOM TOYKH IO OKPYKHO-
CTU C TMOCTOSIHHOM MO MOJIYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsI CKO-
pocts. [lepuosa u yactora obpainieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHudeckre yCTpONMCTBA M MPAKTUUECKOE NMPUMEHEHUE: CIUJIOMETp, ABU-
YKEHHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mopenbs cucteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Hab6nronenune nBmwkeHus Tena, OPOIIEHHOTO MO/ YTIJIOM K TOPU30HTY W TOPHU-
30HTAJIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IYTSIMH, MPOWICHHBIMUA TEJIOM 3a MO-
CJIEOBATEJILHBIE PABHBIE MPOMEKYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JIBUXKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipmannn otHocurenbHOCTH ['anmunes. Ilepseii 3axkon Herotona. Muepuu-
aJbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMmupHOTro TsAroreHus. Cuia Tsxkectu. llepBas kocMmuyeckas CKo-
pPOCTB.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalleHus. [lneuo cumbl. YcioBus paBHo-
BECHS TBEPAOTO TENA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccenenoBanre ycaoBUKM PaBHOBECUS TBEPIAOTO TeEJd, UMEIOIIETO OCh Bpalle-
HUSL.

Tema 3. 3akonvl coxpaneHus é mexanuxe

HNMiynbc MatepruanbHOM TOUKHU (Tesa), CHCTEMbl MaT€pHAIbHBIX TOYEK. M-
NyJIbC CUJIbl U U3MEHEHHE HMMITYJIbCa TeJla. 3aKOH COXPaHEHHs UMITyjbca. Peak-
TUBHOE JIBUKECHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckas sHeprusi matepuanbHON TOukH. Teopema 00 M3MEHEHUM KH-
HETUYECKOUN YHEPTUHU.

[ToTennmanbHas sHeprus. [loTeHuumanbHas sHEprus ynpyro aepopMHUpPOBaH-
HOM npyxuHbl. [loTeHInanbHas sHEprus Tenaa BOJINU3H MOBEPXHOCTU 3EMIIH.

[ToreHunanbHbIE U HEMOTEHLIMAJIbHbIE CUJIbl. CBS3b pabOThl HEMOTEHLUAb-
HBIX CHJI C U3MEHEHNEM MEXaHMYECKON DHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS
MEXaHHYECKON JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
IPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue abCoOMOTHO HEYNIPYroro yiapa ¢ MoMOIIbIO JBYX OJUHAKOBBIX HU-
TSHBIX MasTHUKOB.

HccnenoBanue cBsA3u pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW >HEpPTruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe asmxenue. Juddysusa. Xapakrep IBMKEHHUS U B3au-
MOJICMCTBHUS 4YaCTHUI] BelecTsa. Moaenu CTpoeHus ra3oB, KUJIKOCTEN U TBEPIBIX
TeN U 00BSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3TUX MoJenel. Macca u pazMepsl
mouiekyi. KonnuectBo Bemectsa. [loctostHHas ABoranpo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.

Mopens  upeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOIO rasza. AOCONIIOTHas TeMilepaTypa Kak Mepa



CpeOHEW KHMHETUYECKON SHEPryMU TEIUIOBOTO JBMXKEHMS yactull ra3a. [llkana tem-
nepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3a-
KOH JlanpToHa. M30mponieccsl B HIEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe mpeacraBieHre U30MPoOIIECCOB: U30TEPMa, U30X0pa, u3oda-
pa.

TexHudeckue yCTpoHWCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, ¢hoTorpapuu Mo-
JIEKYJ1 OPTaHUYECKUX COCIUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIIME CYIIECTBOBAaHUE MEXMOJIEKYISIPHOIO B3aWMOJEH-
CTBHSI.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUTIOCTPUPYIOIIAE YPAaBHEHUE COCTOSIHUS MICAJIBHOIO rasa, H30-
IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoauHaMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
DHEPIrus OJAHOATOMHOI'O0 MACAIBHOTO ra3a. Buasl Temionepenayu: TENIONpPOBO-
HOCTb, KOHBEKLIHs, U3JIy4YeHHE. Y IeibHas TEINIOEMKOCTh BenlecTsa. KommuecTtBo
TEIUTIOTHI MPH TEIUIONEpEaaye.

[Tonsitue 06 agmabatHOoM mpouiecce. llepBriil 3akoH TepmoauHaMuku. [Ipu-
MEHEHHE MEePBOro 3aKOHa TEPMOJAMHAMUKU K u3onpoueccaM. ['papudeckas uHTep-
npeTarus padoThl rasa.

Bropoii 3akon TepmognHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHumnel AeiicTBUS TeioBbIX MamiuH. [IpeoOGpasona-
HUS DHEPruM B TEIUIOBbIX MaminHaxX. KoadduuueHt nojae3Horo nedcTBus TEmio-
Boil mamuubl. Hukn Kapro u ero xo3dduiment mone3Horo aecTsus. IK0I0TH-
YecKue MpoOIeMbl TEIIIOIHEPTETHKH.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: IBUIaTelb BHYT-
PEHHEro CropaHus, OLITOBON XOJOAUIBHUK, KOHIULIUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejda MPU COBEPIICHWH paOOTHI: BBUIET
npoOKu n3 OyTBUIKK TMOJ JIEHCTBUEM CXKATOTO BO3JyXa, HarpeBaHue »¢upa B Ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOISMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT M0 aanadaTHOMY PACUIMPEHHIO BO3QyXa (OMBIT C BO3AYLIHBIM OTHU-
BOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/lyXa. HachleHHbIN nap. Y 1eiabpHas TEIIoTa napo-
oOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT J1aBJICHHUS .

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. JKunkue kpucrtamisl. CoBpeMeHHbIE Matepuaiibl. [1naBnenne u xpu-
cTaJuIM3anus. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHUYecKue yCTPONCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICHU-
XPOMETP, KAIOPUMETP, TEXHOJIOTMH MOTYYEHUSI COBPEMEHHBIX MaT€pUaioB, B TOM
YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

Habmoienue HarpeBaHusl 1 MJIaBJICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHrie 0OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3anus Tell. DJIeKTpuueckui 3apsa. [[Ba Buaa siaeKTpUUECKUX 3apsi-
10B. IIpOBOJHUKY, MUANIEKTPUKUA U TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEK-
TPUYECKOTO 3apsiia.

BszaumopeiictBue 3apsan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsi.
DnekTpudeckoe mnojie. Hanpsok€HHOCTh aiekTpudeckoro mojs. [IpuHuun cymep-
MO3UIIMH JIEKTPUUECKUX MMoJied. JIMHUN HanpssKEHHOCTH DJIEKTPUYECKOTO MOJIS.



Pabota cun anextpocratudeckoro mois. [lotenmuan. Pa3HoCTh moTeHIMA-
710B. [IpOBOAHUKY 1 TUAIIEKTPUKHU B AIEKTPOCTATUUECKOM MOJIe. [uaniexkTpuyueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: JJIEKTPOCKO, 3JIEK-
TPOMETP, 3JIEKTPOCTATUYECKAS 3AINTA, 3a3€MJICHUE IEKTPONPUOOpPOB, KOHIEHCA-
TOp, KOITUPOBAJIBHBIN amIapar, CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWIANH ILjIa-
CTHH, PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DNEeKTpUYECKU TOK. Y CIIOBHSI CYHIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUUECKOE COMPOTUBJIEHUE. Y IEIbHOE CONMPOTUBIICHUE BemecTBa. [lo-
CJIEI0BATENBHOE, NAPAILIEIBHOE, CMEIIAHHOE COEINHEHUE IPOBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoyms—JIenma. MouHoOCTh 3JIeKTpH-
YECKOI'0 TOKA.

DJIEKTPOJBUKYIAsl CHjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs POBOAUMOCTh TBEPABIX META/IOB. 3aBUCHUMOCTH COMPOTHUB-
JICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAss U MPUMECHAs MPOBOJUMOCTh MOJIYITPOBOJI-
HuKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX M paciuiaBax JIEKTPOIUTOB. DIEKTPOJIUTH-
yecKasi JUCCOIUalnsl. DIEKTPOIIU3.

DOnexkTpudecKkuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3-
psa. Momuus. [1na3ma.



TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIbT-
METp, peoCTaT, UCTOYHHKU TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, SIECKTPO-
OCBETUTEJIbHBIEC TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN AUOJ, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaMPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3MepeHne ANEKTPOABMKYIIEH cuiibl. KOpoTKOe 3aMbIKaHUE rajabBa-
HUYECKOTO AJIEMEHTA U OIIEHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTH JAMO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJIepIKATEIBHBIX MEXIPEIMETHBIX CBS3E€H C KypcamMH MaTeMaTHKU, OMo-
JIOTUW, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJIEHWE, HAYYHbIN (DakT, runotesa, pu3ndeckasl BeIUYrnHa, 3aKOH, T€O-
pusi, HaOJIOIeHNE, YKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITb, U3MEPECHHE.

Mamemamuxa: peiieHre CUCTEMbl YPaBHEHUM, TUHEIHAsS QYHKIUA, Tapado-
na, runepoosia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKHUE (YHKIIMU: CUHYC,
KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEK-
TOPBI U UX MIPOCKIIMKM HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAS Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U ra-
30B, JIEKTPUUYECKHUE CBOMCTBA METAIIIOB, 3JIEKTPOJUTUYECKAS AUCCOLIMAIUS, Tallb-
BaHUKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0aPOMETP, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJNB30BAHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOALIUIHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS WM-
nyJibca B TEXHHUKE (pakeTa, BOAOMET W JAPYTUE), ABUTATENb BHYTPEHHETO Cropa-
HUs, TapoBasi TypOUHA, OBITOBOW XOJOJUIbHUK, KOHIUIIUOHED, TEXHOJIOTHH TOJTY-
YEHUSI COBPEMEHHBIX MaTE€pPUaJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIO-
TUHU, DJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN MPHUHTEP, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIBHEIC
puOOPHI, TAJIbBAaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThHl. B3anmoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuT-
Hoe mosie. BekTop mMarHuTHON WMHAYKUMH. [IpuHIMN Cyneprno3uiiuu MarHUTHBIX
nojei. JIunun MarHuTHOW MHAYKUMM. KapTuHa NTMHUA MarHUTHOM MHIYKIIUU I1O-
JIs1 IOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oe MpOBOJHUKA ¢ TOKOM. KapThHa NMHWIA MHAYKIIMU MarHuT-
HOTO TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHU-
Ka, KaTylKy ¢ TokoM. OnbIT Ipcrena. BzaumoieiicTBrue MpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaByieHUE. [[BUKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYK-
UM, DJNEKTPOJBHKYINAs CUJIa MHIAYKIIMU. 3aKOH JJICKTPOMArHUTHOW WHIYKIIUU
Qdapajest.

BuxpeBoe aiiekTpruueckoe noJjie. IIeKTPOABMKYILAS CUJIa UHAYKIUU B TIPO-
BOJIHUKE, IBUXKYIIEMCS MTOCTYIATEIBHO B OJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTD. SIBIEHHE CAaMOMHIYKIHMH. DJIEKTPOABHKYIIAS CHJIA CaMO-
WHYKIIH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpoMCTBa M MNPAKTUYECKOE MNPUMEHEHUE: MOCTOSIHHBIE Mar-
HUTBI, JIEKTPOMATHUTHI, JICKTPOJABUTATEIIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccnenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccenmenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KOJ1€0AHUA

KonebarenbHast cucrema. CBOOOHBIE MeXaHUUYECKuEe KoyieOanus. I'apMoHu-
yeckue konebanus. [lepuos, yacrota, ammintyaa u pasza konedbanuii. [IpyxuHHBIN
MasTHUK. MaTeMaTU4eCKuil MasiTHUK. YpaBHEHHE TapMOHHUYECKHX KOJICOAHUU.
[IpeBpailieHre YHEPTrUU MPY FAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHs B HUJle-
QTBHOM KO0JIEOATEITLHOM KOHTYpEe. AHAJIOTUSI MEXITY MEXaHWUYECKUMH U IJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS YHEPTUU B
UJIcATbHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBiienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[Tepemennsbiii Tok. CHHYyCOUAANbHBIN MEpPEMEHHBIM TOK. MOIIHOCTH mepe-
MEHHOTO TOKa. AMIUTUTYIHOE M JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA M HaIpsiKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPryuU. DKOJIOTUYECKUE PUCKH NPHU MPOU3BOJCTBE ANEKTpOdHEpruun. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JUHUM JICKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATEIbHON CUCTEMBI (MPYKUHHBIA WU Ma-
TEeMAaTUYECKUI MasITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmnronenue pe3onaunca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.



OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mpu nocneaoBaTeIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKA UHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKAa B LEMU W3 MOCIEN0BATENbHO COCIUHEH-
HBIX KOHAEHCATOPa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazcHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUS pacnpoctpaneHus. [lepuoa. Cxopocts pac-
pOCTpaHEHUsl U JIMHA BOJIHBI. [lomepeuHblie U mpojoJibHbIe BONHBL. WHTEpde-
peHius U Audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJOMIICHUE, MOspu3aIus, nudpakximus,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue ycTpoucTBa U NMPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HH-
CTPYMEHTBI, yJIbTPa3BYKOBasi IMATHOCTHKA B TEXHUKE U MEAMIIMHE, pajaap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHa, TesiepoH, CBYU-meus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenune cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTHTYJOW U 4a-
CTOTOM KOJeOaHU.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, IpEIoMIIe-
HUE, MOJsSIpu3anus, AMPpakuusi, UHTEpPepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeiHOE pacpOCTpaHEHUE CBETA B OJHO-
ponHoit cpene. JIyu cBeta. ToOUeUHBIN HCTOYHUK CBETA.



OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomie u paccenBaroniie JuH3bl. ToHkas nuH3a. OKyCHOE paccTos-
HUE M ONTHYECKas cuia TOHKOW nuH3bl. [locTpoeHne m3o0pakeHuil B coOuparo-
X U PacCeMBAOMIMX JUH3aX. PopMyIia TOHKOU JIMH3bI. Y BEIUYEHUE, T1ABAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. MHtepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUsl HAOJIIOJEHUSI MAaKCUMyMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHONW KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

HMudpakuus ceera. JudpaknuonHas pemérka. Y cnoBue HAOIOAEHUS TIaB-
HBIX MaKCHUMYMOB IpY MaIECHUH MOHOXPOMAaTUYECKOIO CBETa HAa JUPPAKIUOHHYIO
PELIETKY.

[Tonspuszanus ceera.

TexHnyeckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, GoTo-
anmnapar, MPOEKIMOHHBIN ammapaTr, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
nu(dpakMOHHAs PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U NperaomiieHne cBeta. Or-
THYECKHUE TTPHUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOa.

Hab6mronenue naTepdepeniinu cBera.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Habmonenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

W3mepeHune nokazaresis npesioMJIEHNs CTEKJIA.

HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH



['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MexaHWKW. llocTynmarsl crienuanb-
HOM TEOPHUHM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKy-
yMe, IPUHLIAIT OTHOCUTEIbHOCTH DUHINTENHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpAICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckne yCTpouCTBa U MPaKTUYECKOE MPUMEHEHHUE: POTOIIEMEHT, (o-
TOAATUYMK, COJTHEUHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[InanerapHas monens atoma. [loctynatel bopa. Mznydenue u normioiienue Gpoto-
HOB IIPU NEPEX0/Ie aTOMa C OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos.
CrexTp ypoBHEH SHEPTUM aTOMa BOJAOPO/A.

BousiHOBBIE cBOVicTBa yacTull. Bosnbl ne bpois. KoprycKynsipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKa3bIBAIOIIUE CIOXKHOCTh CTpOoeHHUs sapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbIThl Pe3epdopaa mo omnpeieneHro coctaBa paguoakTUBHOTO
usnyyeHus. CoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BiausHue paanoakTHBHO-
CTH Ha KUBbIC OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl W TEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 3Bé3nnoro Heba. Co3Be3nus, spkue 3BE3/bl, TIAHEThI, UX BUAUMOE JIBU-
JKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHast akTUBHOCTh. MIcTounuk sHeprun CoJiHia U 3BE311. 3BE3-
JIbl, UX OCHOBHBIC XapaKTepUCTHUKHU. J[MarpamMma «CIEKTpajdbHBIN KJIacC — CBETH-
MOCTBY». 3BE3JBI TJIABHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHU-
MOCTBY» JJIsl 3BE3/] TJIABHOW MOCJENOBATEIbHOCTH. BHYTpeHHEe CTpOeHHE 3BE3I.
CoBpeMeHHbIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3BoOIMU CoNHIAa U 3BE3.
DTaIbl )KAU3HU 3BE3.

Muneunsiii [Iyts — Hama ["anaktuka. [Tonoxenne u neuxxkenue Cosnina B ['a-
nakTuke. Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE ObIPHI B siApax ra-
JIAKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmrabnas crpyktypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGnroneHnus: HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN ISl OTIpeieNICHUs] TIOJI0KEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponb (u3uKu 1 aCTpOHOMUU B S3KOHOMHYECKOM, TEXHOJIOTMYECKOM, COLIAIb-
HOM M 3TUYECKOU cdepax NesaTebHOCTH YeJIOBEKa, pOJib U MECTO (PU3HKHU U acTpo-
HOMMHU B COBPEMEHHOMN Hay4yHOU KapTHHE MHpa, pojib (pusnueckoi Teopuu B (op-
MUPOBAaHUU NPEJCTaBICHUN O (PU3MUECKON KapTHHE MHUpa, MECTO (PU3MUECKON
KApTUHBI MUpa B 00OLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTaBIIe-
HUW O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
y4€TOM COZepKaTeNIbHbIX MEXIPEIMETHBIX CBsSI3€H C KypcaMu MaTeMaTHKH, Ouo-
JIOTUU, XUMHH, Teorpaduu U TEXHOJOTUH.

Meorxcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO
NO3HAHUS: SBJICHHUE, HAyUHbIN (akT, TurnoTes3a, Guznyeckas BeIMUHUHA, 3aKOH, TEO-
pusi, HaOJIIOIEHKE, SKCTIEPUMEHT, MOJIEJIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUUYECKUEe (QyHK-
LN CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXK-
JIECTBO, BEKTOPHI U UX MPOEKINH HA OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB, IMPOU3-
BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMA, IPU3HAKHU [1OJA00US TPEYrOJbHUKOB, ONpeere-
HUE TUTOIIAAN TUIOCKUX (UTYp U 00BEMA Tel.

buonoeusa: snekTpuueckue siBIEHUS B )KUBOW NPHUPOAE, KojieOaTeIbHbIE ABU-
JKEHUS B )KUBOM IIPUPOJIE, ONITUYECKUE SIBJIICHUS B JKMBOU IIPUPOJIE, NEUCTBUE pa-
JIMalNY Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH, CHEKTpaJIbHbIN aHa-
3.

l'eocpaghusa: MarHuTHBIE MOJOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py, (oTo-
CbEMKA 36MHOU MOBEPXHOCTH, ITPEACKA3AHNUE 3EMIICTPSCEHUM.

Texnonozaua: JTAHUM JJIEKTPONEPENAY, T€HEPATOP MEPEMEHHOIO TOKA, JJIEK-
TPOABUTATENb, UHAYKIMOHHAS NI€Yb, Pafap, paAuONPUEMHUK, TEIIEBU30p, AaHTCHHA,



tenedon, CBY-medsb, MPOCKITMOHHBIN ammmapaTr, BOJIOKOHHAS ONTHKA, COJTHEUHAsS
Oatapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yaeOHOTO mpeameta «Du3uka» Ha ypoBHE CpemHEro oOIIero o00-
pazoBaHusi (0a30BbIil YpPOBEHB) IOJKHO OOECHEUUTh IJOCTUXKEHUE CIEIYIOUIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpa)xaTh TOTOBHOCTh M CIOCOOHOCTHh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOP-
MUPOBAHHOW BHYTPEHHEW MO3ULKEN JIMYHOCTHU, CUCTEMON LIEHHOCTHBIX OPUEHTA-
WA, TTO3UTUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
LEHHOCTSIM POCCUICKOrO OOLIECTBA, PACHIMPEHHE XU3HEHHOI'O OIbITa M OIbITa
JIEATEIIBHOCTH B IMPOIECCE Peaau3alii OCHOBHBIX HAIPABICHHUI BOCIUTATEIbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUUECKUX U JEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTH3-
Ma;

[IEHHOCTHOE OTHOLIEHHUE K TOCYJaPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POC-
CUUCKHX YUEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3luyHbIM cdepaM NpodhecCHOHATBHON esSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSYKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C(pOPMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpbI, OCO3HAHUE I100aJILHOTO Xa-
pakTepa dKOJIOrMYECKHUX MpodIIem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHNE ONBITA NEATEIBHOCTH JKOJIOTMYECKON HAITPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE H3Y-
YeHUsI (PU3UKH OCYIIECTBIATh IMPOEKTHYIO M HCCIENI0BATENIbCKYIO JIEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOSITeTILHO (POPMYIMPOBATh M aKTyaJIU3HPOBaTh MPOOJIEMY, paccMar-
pUBaTh €€ BCECTOPOHHE;
ONpEeAEsATh LEIU AEATEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX HO-
CTHIKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B PacCMaTPUBACMBIX (pU3HUC-
CKMX SIBJICHHUSX,
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOJHITH PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYaJIbHO-
ro ¥ KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BIIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMH TIOHITHIMHU U METOAaMH (-
3UYECKON HAYyKH;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON ACSTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/IETh BUJAMHU JIEATEIBHOCTHU IO MOJyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEp-
IpeTaluu, Tpeodpa3oBaHUIO0 U MPUMEHEHUIO B PA3IUYHBIX yUCOHBIX CUTYalUAX, B
TOM YHUCJIE TIPH CO3JJaHUH YU€OHBIX MPOEKTOB B 001acTH (HU3HKH;

BBISIBJISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3a7ady, BbI-
JIBUTAaTh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JOKa3aTeJIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XO/I€ PEIICHUS 3aJ]a4H Pe3yJIbTaThl, KpUTHIE-
CKHU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBH-
AX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOM nes-
TETBHOCTH, B TOM YHUCJIE NIPU U3yUYCHUHN (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTDH 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 00IACTh KU3HEACS-
TEJIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TIPeJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYILIECTBIISITh MOMCK, aHAJIU3, CH-
CTEeMaTHU3AIMI0 U WHTEPIIPETANIO WH()OPMALIUY PA3IUYHBIX BHIOB U (HOPM TIpe-
CTaBJICHUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIOJIb30BaTh CPeICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
THid B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX 3a/1a4 C
COOJII0/IEHNEM TpeOOBaHUN SPrOHOMUKH, TEXHMKU O€30MaCHOCTH, TMTHEHbI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe3-
OIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAaHUS B PANUYHBIX (hopmaTax ¢ yué-
TOM Ha3Ha4YeHHWs WHOOpPMAIMKA M 1EJICBOW ayJWTOPWH, BBHIOMpAs ONTUMAIbHYIO
(opMy npeAcTaBIEHUS U BU3yaIU3allUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHE Ha ypokax (PM3MKKM M BO BHE-YPOUHOH JIEATEIbHO-
CTH;



pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOH(IHUK-
TBI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboThI;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHI C YYETOM OOIIMX MH-
TEPECOB U BO3MOXXHOCTEH KaXKAOT0 YJieHa KOJIJICKTHBA,

IPUHUMATDH IEJIM COBMECTHOH JESTENbHOCTH, OPIraHU30BBIBATH M KOOPAMHHU-
poBaTh JEHCTBUS MO €€ JTOCTHKEHHUIO: COCTABIIATh IUIAH JCHCTBUI, pacnpenensirb
pOJH ¢ y4€TOM MHEHUN yYaCTHUKOB, 00CYKAaTh Pe3yabTaThl COBMECTHOM padOTHI,

OLICHMBATh KAa4€CTBO CBOETO BKJA/Ja M KaXKJIOTO yYaCTHHKA KOMaHIbI B 00-
UK pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE NMPOEKTHI, OLIEHUBATh UJEU C MO3ULUKA HOBU3HBI, OPUTH-
HAJIBHOCTH, TPAKTUIECKON 3HAYMMOCTH;

OCYIIIECTBISTh MO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IUYHBIX CUTYa-
IUSIX, TIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIILHOCTh B 00JACTH
(GU3MKKM W aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COO-
CTBEHHBIE 33]]a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PELIEHUsI pAaCUETHBIX U KaU€CTBEHHBIX 3a-
Jla4, TUIaH BBIMOJHEHUS MPAKTHUECKOW pabOThl C YYETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsATh paMK{ y4€OHOTO TIpeIMETa Ha OCHOBE JIUYHBIX MPEANOYTCHUM;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ce0si OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSBICHUIO PYIUIIUU B 001aCTH (HU3H-
KM, ITOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIM YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/I€Th HABBIKAMH MO3HABATEJILHOM peduieKCHH KaK OCO3HAHHWS COBepIIae-
MBIX JIECTBUMA U MBICIUTEIBbHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPHHUMATh PEIICHUS MO UX CHHU-
KEHHIO;

MPUHUMATh MOTUBBI M apTyYMEHTHI JAPYTHUX IMPU aHAJIU3€ Pe3yIbTaTOB Jes-
TEJIbHOCTH;

MPUHUMATh ce0sl, MOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyYMEHTHI JAPYTHUX IPU aHAJIU3€ Pe3yIbTaTOB JCs-
TEIBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B nponecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no (usuke sk ypOBHA CpelHero odiiero oO0pa3oBaHus y 0O0YYaIOIIUXCS COBEP-
IICHCTBYETCSl DMOIMOHANBHBIA HWHTEIUIEKT, Mpeanojaraiomuid  chopMUpOBaH-
HOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABIICHUS Pa3BUTHUA COOCTBEHHON AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH OT-
BETCTBEHHOCTH 32 CBOE MOBEJECHUE, CIOCOOHOCTh aalTHPOBATHCS K AMOIIMOHATb-
HBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMU, BKIIIOYAIOIIEH CTpEeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh MCXOMAS U3 CBOMX BO3-
MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUH OOIIEHHUs, CIIOCOOHOCTh K COYYB-
CTBUIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUArOIINXCS YMEHUM:

JEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3MKHU B (POPMUPOBAHUU CO-
BPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHO-
JIOTUH, B PAKTUYECKOU NEATEIBHOCTH JIOJIEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHHS] U3yUYEHHBIX (PU3MUECKHX MOJENei: MaTe-
puanbHas TOYKa, MHEpLUaIbHAsl CUCTEMA OTCUETa, AOCOIOTHO TBEPIOE TEJIO, Ue-
aJIbHBIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEU U TBEPIBIX TEJI, TOYECYHBIN JJICK-
TPUUYECKUHN 3apsj IPU pelIeHUH (PU3NUECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue sIBICHUs (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUXKE-
HUE, CBOOOIHOE TAJICHUE TN, ABMKCHHUE M0 OKPYKHOCTH, MHEPIIHS, B3aUMOICH-
ctBue Ten, quddysus, OpoyHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeJl, U3BMEHEeHHEe 00BhEMa TeJl MPpU HarpeBaHUU (OXJIAXIECHUHU), TEIIJIOBOE PaBHOBE-
CH€, HUCIIApEHHE, KOHICHCAlMs, IUIABIICHUE, KPUCTAIUIA3ALUsA, KHUIICHUE, BJIaXK-
HOCTb BO3/1yXa, MOBBILICHUE JABJICHUS T'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM CO-
CyZe, CBSA3b MEXIY NapamMeTpaMU COCTOSIHUSA ra3a B U30IPOLECCaX, JICKTPU3ALUS
TE€JI, B3AUMOJCUCTBUE 3aPAI0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJIA, UM-
MyJIbC TEJa, KWHETHYECKAs SHEPTrUsl, MOTCHIIMAJIbHAS SHEPrUsl, MEXaHUYECKas pa-
00Ta, MexaHWYeCKasi MOIIIHOCTbh; MPU ONMHCAHWU NPaBUIBHO TPAKTOBATh (hu3nye-
CKHM CMBICII HCIIOJb3YEMBIX BEJIWYHH, UX O0O3HAUYCHHUS M CIUHHIIBI, HAXOJHUTh
(dhopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIIMUHUHY C JIPYTUMH BEJIUYHHA-
MU,

ONUCHIBaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SBJIEHUS, HC-
noJb3ysl (PU3UYECKUE BEIUUYUHBIL: JIaBJICHUE Ta3a, TeMIepaTypa, CPEAHssT KUHETH-
YeCKask SHEPrusl XaOTHYECKOIrO JBWKECHHUS MOJICKYJ, CPEIHCKBAJpAaTUYHAS CKO-
POCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEprus, padoTa rasza, Kodd-
(UILIMEHT MOJE3HOTO JAEWUCTBUSI TEIUJIOBOTO JBUTATENIS; MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKUM CMBICT UCTOJIb3yEMbIX BEJIMUMH, UX 0003HAYEHUS U €/1U-
HUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYCCKYIO BETUYUHY C APY-
TMMU BEJIMYHMHAM;

OIMUCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IMOJISI, IOTEHLMAJ, PA3HOCTh IMMOTEHIMAJIOB;
IIPY OMKMCAHWH TMPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HUCIIOIb3YEMBIX BEIIH-
YUH, UX 0003HAYEHUS W CIWHHUIIBI; YKAa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(hU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUMHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BCeMUPHOTO TsAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, ITPUH-
LU CYyNEPIIO3ULUNA CUJI, IPUHLIMI PABHONPABUSI MHEPLMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIAPHO-KUHETUYECKYKD TEOPHUIO CTPOCHHUS BEUIECTBA, Ta30BbIE 3aKOHBI,
CBSI3b CPEJHEH KWHETHYECKON SHEPruu TEIUIOBOrO JBMXKEHHUS MOJICKYJ C abco-
JFOTHOM TEMIIEPATYPOM, NIEPBBIM 3aKOH TEPMOJIUHAMUKHU, 3AKOH COXPAHEHHUS DIICK-
TPUYECKOTO 3apsaa, 3akoH KylioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (hopmyiu-
POBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKCHHUE W YCIOBHUS (TPAHHIIBI, OOTACTH)
IIPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TIPHHIIUIBI JCHCTBUS MAIlWH, MPUOOPOB W TEXHUYE-
CKUX YCTPOWMCTB; pa3nuyaTh YCJIOBUS HUX O€30MacHOTO HCIIOJIb30BAHUS B TOBCE-
JTHEBHOM KU3HHU,

BBITIOJIHATD DKCIEPUMEHTHI 10 UCCIEIOBAHUIO (PU3NYECKUX SBICHUNM U TPO-
I[ECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM, MpU 3TOM (Hopmy-
JUPOBATh TIPOOIeMy/3aady U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTa, COOMPATh ycTa-
HOBKY W3 TPEUIOKEHHOTO 00O0pYIOBaHMs, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYUH, MIPU
ATOM BBIOMpATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS U UCIIOIB30BaTh U3BECTHHIC ME-
TOJIbI OIIEHKH MOTPENTHOCTEN U3MEPEHHNI;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJB30-
BaHHUEM MPSIMbBIX U3MEPEHUMN, IIPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, enaTh BEIBOBI IO PE3yJIbTaTaM UCCIIECTOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEPHUMEHTa, yueOHO-UCCIeI0BATeIbCKON U MPOEKTHOM Jes-
TEIBHOCTH C UCMOJIb30BaHUEM HM3MEPUTENBHBIX YCTPOUCTB U JabOpaTOpHOTo 000-
pyJlIOBaHuUs;

pemath pacu€THbIC 3a7au C SBHO 331aHHOM (PU3MYECKON MOJIENbIO, UCTIONb-
3ys (pu3MUecKue 3aKOHbBI ¥ MIPUHIINIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4dl BHIOU-
paTh (GU3UYECKYI0 MOJECIb, BBIACIATh (PU3MUECKUE BEIIMYUHBI U (OPMYIIbI, HEOO-
XOJIUMBIE JIJIsl €€ pelieHus, MPOBOJAUTh PACUEThl U OIEHUBATH PEATLHOCTH IMONY-
YEeHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY pacCyKJICHHUI ¢ OTIOPON Ha M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (Pu-
3UYECKUE SBJICHUS;

WCITIOJIB30BATh TMPU PEIICHUH y4eOHBIX 33Jlad COBPEMEHHbIE MH(POPMAIIUOH-
HBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, MHTEPIPETAIIMN U TIPECTaBIIe-
HUs y4eOHOM M Hay4yHO-TONYJSIPHOW MHGpOpMAILMK, MOJYYEHHON W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYCCKU aHAIM3UPOBATH MOITydaeMyt0 HHPOPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHU-
KA ¥ TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TPYyMIE C BBHITOJIHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHU-
poBaTh pabOTy IPYIIIBI, PAMOHAIEHO PaCIpelesaTh 00S3aHHOCTH U TUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJl KaxK10-
ro U3 YYaCTHUKOB I'PYIIIBI B pELHICHUE paccMaTpUBaeMO MPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YYAIOMIMXCS YMEHUM:

JIEMOHCTPHUPOBATH Ha MPUMeEpPax pojib U MecTO GU3UKH B (OPMHUPOBAHUU CO-
BPEMEHHON Hay4YHON KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B TMPAKTUYECKOMN NIEATENbHOCTH JIIOJIeH, IIEJIOCTHOCTh U €IUHCTBO (hU3HUe-
CKOW KapTUHBI MUDPA;

YUHUTHIBATh TPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJENEil: Touey-
HBII JJIEKTPUYECKUN 3apsfl, JIyd CBETA, TOUECUHbI UCTOYHMK CBETA, SIEPHAS MO-
JIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO Spa MPH pelIeHnU (PU3NUECKUX 3a]a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JIEKTPOMAarHUTHAsI MHIYKLHS, 1€MCTBUE MarHUTHOTO TOJIsI HA MMPOBOJ-
HUK C TOKOM W JBIXKYIIUNCS 3apsijl, 3JIEKTPOMarHUTHbIE KOJEOAHUS U BOJIHBI,
IpSIMOJIMHEMHOE pacHpoCTpaHEHUE CBETa, OTpakKeHWe, MpejoMieHue, uHTepde-
peHuust, Tudpakiys U NoIsIpU3alus CBETa, TUCTIEPCHs CBETA, POTOIIEKTPUUCCKUN
ahdext (hoTtorddexr), cBeToBOE NaBICHUE, BOSHUKHOBEHUE JIMHEHYATOrO CHEK-
Tpa aTOMa BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, HIEKTPUUECKYIO TPOBOAUMOCTh PA3IMUHbIX CPEM) U ANEKTPOMArHuT-
HbI€ SIBJIEHUS (TIPOLECCHI), UCIOJIb3YS (PU3NUYECKHUE BEIUUYHMHBL: SJIEKTPUYECKHUM 3a-
psn, cuja TOKa, BJIEKTPUYECKOE HAMpPsHKEHHE, JIEKTPUUECKOE COMPOTHUBIICHHE,
pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYINAsA CHUJla, paboTa TOKA, MHIYKIUS Mar-
HUTHOTO TOJIAA, cujia Amriepa, cuia JIopeHna, HHIyYKTUBHOCTh KaTYyILIKH, SHEPTHUs
AIEKTPUYECKOr0 U MAarHUTHOIO TMOJIEH, MEpHOJ U YacToTa KosiebaHuii B koneda-
TEJILHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLECCEe TAPMOHUYECKUX DJIEKTpoMar-
HUTHBIX KOJeOaHui, POKYyCHOE pacCTOSHUE U ONTHYECKask CUja JIMH3bI, IPU OIHU-
CaHUM TPABUJIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIONb3YyEMbIX BEIMYUH, MX
0003HAYEHHUS U €AUHMIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3HUe-
CKYIO BEJIMYMHY C IPYTUMU BETUYHMHAMMU;

OMKCHIBATh U3YUYCHHBIE KBAHTOBBIE SIBJICHMS W MPOLECCHI, UCHOIB3Ys (PU3U-
YECKHUE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa
CBETa, PHEPIHsl U UMITYJIbC (POTOHA, IEPUOA TOTypacnaaa, SHEPTusl CBSI3U aTOM-
HBIX fJIep, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKUIN CMBICI HCIIONb3Ye-
MBbIX BEJTUYHMH, UX 0003HAUYECHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE



JTaHHYI0 (PU3UYECKYI0 BEIMYMHY C APYTMMHU BEITUYWHAMHM, BBIYUCISATH 3HAUCHHE
(U3UYECKON BEIIMUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEJIMHEHHUS MMPOBOJHUKOB, 3aK0H J[>koynsi—JIeHna, 3akoH 3JIeKTPOMAarHUTHOW WH-
TYKIIMH, 3aKOH MPSIMOJMHEWHOTO PAacIpOCTPAHEHUS CBETa, 3aKOHBI OTPa)KEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MAacCOBOI0 4YMCIa, MoCTynarsl bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULbl, 00J1aCTH) MpUMe-
HUMOCTH;

OIIPEENATh HAIIPABJIEHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIsl POBOJHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTH U OMHUCHIBATh M300pAKEHUE, CO3IaBAEMOE TJIOCKUM 3€pKajioM, TOH-
KOM JIMH30M;

BBITIOJHATH DKCIEPUMEHTHI 110 UCCICTOBAHUIO (GU3NYECKUX SIBICHUN U TPO-
LIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUIl: pu 3TOM QopMmy-
JUPOBATh MPoOIeMy/3aady U TUIIOTE3y YU4EOHOT0 AKCIIEPUMEHTa, COOMpaTh ycTa-
HOBKY W3 TPEUIOKEHHOTO 00O0pYIOBaHMs, MPOBOAUTH OMBIT U (POPMYIHpPOBATH
BBIBOJIBL;

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI M HCIIOIb30BaTh U3BECTHBIE Me-
TOJIbI OLICHKU MOTPENTHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MUECKHX BEJIWYMH C HCIOIH30BAHHEM MpSsi-
MBIX U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh pe3yibTa-
ThI MOJIY4€HHOHN 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUIE TaONUIl U TpaUKOB,
JIeN1aTh BBIBOJIBI 110 pe3y/IbTaTaM MUCCIIeI0OBaHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIePUMEHTa, YIeOHO-HCCIEN0BATENbCKOW U MMPOSKTHON Jesi-
TETHHOCTH C MCTOJIh30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB M JabOpaTopHOTO 000-
pYJOBaHMS;

peliath pacu€THbIC 33Ja4u C ABHO 3a/1aHHOM (U3UYECKON MOJIENbI0, UCTIONb-
3ys (pu3MUecKre 3aKOHbBI M IPUHIIUAIIBI, HA OCHOBE aHaJM3a yCIOBUS 3a/1a4d BBHIOU-
paTh (PU3NYECKYI0 MOJENb, BBIIETATh (PU3NYECKHUE BEIUYUHBI U (HOPMYIIbl, HEOO-
XOJUMBIE NIJIsl €€ pellieHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATIbHOCTH MOJTY-
YEeHHOT'O 3HaYEHUs (PU3NUECKON BETTMYHHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LENOYKY pacCyKJICHHUI ¢ OMOpOol Ha M3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU-
3MYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YUYEOHBIX 33Ja4 COBPEMEHHbIE MH(POpPMAIIMOH-
HbI€ TEXHOJIOTUH JJI IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U IIPEICTaBIIC-
HUSl y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYSCHHOW U3 Pa3IHMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh NPHUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIEr0 MUPA, B Pa3BUTHE TEX-
HUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B IpyMIe ¢ BHINOJIHEHUEM Pa3IMYHBIX COLMAJIbHBIX POJIEH, IIaHU-
poBaTh pabOTy IPYIIIbI, PAMOHAIEHO pacHpelesaTh 00S3aHHOCTH U TUIaHUPOBATH
NeSATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJIEKBaTHO OLEHUBATh BKJIAJ KaXI0-
ro U3 YYaCTHUKOB I'PYIIBI B pEHICHUE pacCMaTPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3ejioB U TeM MPoO-

KoanuecTBo 4acoB

JJekTpoHHbIE (Udpo-

Ne i/ Ko]—[Tpo,m,]-[],[e HpaKTuquKHe Bble) OﬁpaSOBaTeJILHLIe
rpamMMbl Bcero
padoTbI padoThbI pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
11 ®u3KKa U METO/IbI HAYYHOI'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 6 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 httns://m.edsoo.ru/7fA1bf72
Hroro mo pazueny 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnoreka [JOK
3.1 10 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2
3 OCHOBEI TEPMOAMHAMITKH o https://m.edso00.ru/7f41bf72
33 ArperatHbie cocTosiHus BemiecTBa. dazo- 6 1 bubmuorexa [JOK
' BBIE TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 25



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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
1 MeKTpoCTATHKA 10 1> https://m.eds00.ru/7f41bf72
ITocTosHHBIN NEKTPUUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12 1.5
pa3IMYHBIX cpelax https://m.edso0.ru/7f41bf72
Wroro no pazueny 22
PeszepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



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

11 KJIACC

HaumeHoBaHue pa3esioB U TeM MPoO-

KoanuecTBo 4acoB

JJekTpoHHbIE (U(po-

Ne i/ Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) Oﬁpa3OBaTeJII>HLIe
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
Paznen 1. JIEKTPOANHAMUKA
11 MarauTHoe nosue. D1eKTPOMAarHuTHAs UH- 11 1 3 bubnmoreka [JOK
' YKL https://m.edsoo0.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMArHuTHBIE KOJIe- 9 1 bubnuorexa [JOK
' OaHus https://m.edsoo.ru/7f41c97c
59 MexaHuueckre U 3JIeKTPOMarHUTHHIE BOJI- 5 1 bubnnoreka [JOK
' HEI https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
2.3 10 1 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUH OTHOCUTENb- 4 bubnuotexa [JOK
HOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnauorex K
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 httrersJ:I//r(T)1.(fdsa(l)(g.I r(3/7f41097c
4.2 Crpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 6 E;ISSHZI;T::ii)CL)IrOu/I; £41c07C
Hroro no pasneny 6
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiiee NTOBTOPEHHE 4 ngj;ﬁféigﬁﬁ £41097¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacos DJleKTpoHHbIe Hudpo-

Ne JlaTa P unpp

Tema ypoka KonrTpoabsubie IIpakTuueckue Bbl¢ 00pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS

padoThbI padoTbI pecypcbl
®u3uka — HayKa O PUPOJE.
1 Hayunsie MeT(}),K bl nofHapHI/Iﬂ 1 bubmorexa LOK
i a https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIero MUpa

Ponb 1 MecTo pusuku B hopMupo-

5 BaHUU COBPEMEHHOM HAay4YHOU Kap- 1 bubnnoreka [JOK
THHBI MUpPa, B IPAKTUYECKON J1es- https://m.edsoo.ru/ff0c33e6
TEJIbHOCTH JIFOJAEH
Mexanuueckoe nBuxeHue. OTHO-

3 CUTEJILHOCTh MEXaHWYECKOI'O JBU- 1 bubmuorexa [JOK
xenus. [lepemenienue, CkopocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIIMHEHHOE 1 bubnnorexka [JOK
JBU)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6nmoreka [JOK
CcBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asuxenue. J(Bu-

7 )KI;HI/IC Mmare I/Ianfﬂoﬁ TO‘{KI/III['IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
3 KonrtponbHas pabora no teme 1 1 bubnnorexka [JOK

«Kunematuka”

https://m.edsoo.ru/ff0c3be8



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
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https://m.edsoo.ru/ff0c3be8

[Tpunimun otHocuTensHocTH ['anu-

9 nest. InepmanbHble CHCTEMBI OT bubmmorexa [JOK
' Pt . https://m.edsoo.ru/ffOc3be8
cuera. [lepBbiii 3akoH HproTOHA
Macca Tena. Cuna. [Ipunnun cy-
neprno3unuu cuil. Bropoit 3akoH bubmuorexa [IOK

10 N
Hprotona s marepuanbHOM TOU- https://m.edsoo.ru/ffOc3be8
KH

11 Tpernii 3akoH HproToHA [U1s1 MaTe- bubnuorexa [IOK
PHUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3d00
3aKOH BCEMHUPHOTO TATOTCHHS.

12 Cuna tsoxectu. [lepBas kocmuye bubmorexa HOK

$ P https://m.edsoo.ru/ff0c3e18
CKasi CKOPOCTh

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3f76
Cuna tpenus. Koapdumment tpe-

14 Hus. Cuna conpoTUBIIECHUS TPU bubnnoreka [JOK
NIBIDKECHUH TeNa B JKUJIKOCTH WU https://m.edsoo.ru/ff0c41a6
rase
[TocTymarenbHOE U BpalareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO

15 tenma. MoMmeHT cuibl. [liredo cuibl bubmorexa [JOK

' . ' https://m.edsoo.ru/ff0c43d6
YcnoBust paBHOBECHST TBEPIOTO Te-
na
NMnynsc MmaTepuabHOM TOYKH,

16 CHUCTEMBI MaTePUATTbHBIX TOYCK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c4502
UMITYJIbCa. PeakTHBHOE BHKCHUE

b K

17 Pa6ora n momHOCTh cuibl. KnHe- nommorexa [O

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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TUYECKasi SDHEPTUsl MaTePUATbHOW
ToukH. Teopema 00 U3MEHEHUHN
KHUHETUYECKOW SHEPTUU

18

[TorennmanesHas 3ueprus. lloTen-
[UaJIbHAs SHEPTHS yIpyro aedop-
MHPOBAaHHOM NIpYyxkuHBbI. [loTeHIHn-
aJIbHasi SHEprus Teja BOJIN3H Ho-
BEPXHOCTH 3€MJIU

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

19

[ToTeHnmanpHble U HETIOTEHIIUAIb-
HbIe cHTbl. CBSI3b pabOTHI HETIO-
TEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHHYECKOM SHEPTUU CUCTEMBbI
TeJl. 3aKOH COXPAHEHUS] MEXaHU4e-
CKOM 2HEpruu

20

Jlaboparopnas padota «Hccieno-
BAaHUEC CBA3U pa6OTBI CHJIBI C U3MC-
HEHHEM MEXaHUYECKOW dHEPTUU
TeJa Ha MPUMEPE PACTIKCHHS Pe-
3MHOBOTO XKT'yTay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

KonTponbHas padbota no teme
«/lunamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

OCHOBHBIE TTOJIOKEHUS MOJICKY-
J'ISIpHO-KI/IHeTI/ILIeCKOI\/’I TCOPHHU.
Bbpoynosckoe nuxenue. updy-
33U

23

XapakTtep ABUKEHUS U B3aUMO-
eMCTBUS YaCTHII BelecTBa. Mo-
JIEJTA CTPOCHUS Ta30B, )KUIKOCTEH



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

U TBEPABIX TEI

Macca mosnekyn. KonuyectBo Be-

24
uiectBa. [locrosunas ABoraipo
TennoBoe paBHOBecue. Temmnepa-

25 Typa u e€ u3mepenue. lllkana rem bubmmorexa LIOK

P P ' https://m.edsoo.ru/ffOc4fde
neparyp Llenbcus

26 WUneansusiii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c511e
AbcoumoTHas TeMnepaTypa Kak
Mepa CPEIHEN KHUHETUYECKOU

27 SHEPTUU JIBUKEHUS MOJIEKYIL.

YpaBHenue Menpeneena-
Knaneiipona

28 3akoH JlaibToHa. 'a30BbIC 3aKOHBI
Jlaboparopnas pabora «Mccaeno-

29 BAaHME 3aBUCHUMOCTH MEXy I1apa- bubnnoreka [JOK
METPAaMH COCTOSIHUSI Pa3pEKEHHO- https://m.edsoo.ru/ff0c570e
ro raza»

30 N3onponeccel B naeanbHOM rase u bubnnorexka [JOK
uXx rpaduyeckoe NpencTaBICHNE https://m.eds00.ru/ff0c5952
KonTponbHas padbota no teme

31 «MounekynspHas ¢pusuka. M3ompo- bubmmorexa [JOK

YIp ’ P https://m.edsoo.ru/ff0c5c36
L[ECCBI
BHyTpeHHss SHEpTUsi TEpMOINHA-
MUYECKOM CUCTEMBI U CIIOCOOBI €€
bubmuorexa [JOK
32 n3MeHeHus. KomndecTBo TermioTsl

u pabota. BHyTpeHHss sHEprust
OJTHOATOMHOTO M/I€AJIbHOTO ra3a

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

33 Buyet Terutonepe/a https://m.edsoo.ru/ffOc5efc
VY aenbHas TEMIOEMKOCTD Bele-

34 cTBa. KonnuecTBo TermnoTs! pu bubnmoreka [JOK
Tertonepenaye. AnunabaTHbIN https://m.edsoo.ru/ff0c6230
rpotecc

35 [lepBblii 3aKOH TEPMOAMHAMMKY U bubmuorexa [IOK
€ro MPUMEHEHHE K U30IpoIeccaM https://m.edsoo.ru/ff0c600a
HeoOpaTiMocTh mporeccoB B mpu-

36 pone. Bropoii 3akoH TepMoIuHa-

MUKH
37 [Tpunmun nevicreus u KI1/] Tero-
BOH MaIlIWHBI
bubmuorexa [JOK

38 Huien Kaprio w ero KI1JL https://m.edso0.ru/ff0c6938

39 DKosornyeckue npooaeMsl TeIio- bubnnorexka [JOK
SHEPIeTUKU https://m.edsoo.ru/ff0c6a50
O606matonuii ypok «Momeky-

40 nsipHas (1)I/I3I/IKa.ngHOBI>I Tepl\ilo- bubmmorexa [OK

https://m.eds00.ru/ff0c63b6
TUHAMUKI

41 [TapooOpa3zoBaHue 1 KOHEHCAIHSI. bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo0.ru/ff0c64d8
AGCoIt0THAs U OTHOCHUTENbHAS

42 BJIXKHOCTH BO3yxa. HackllieHHbIN bubnnorexa [IOK

https://m.edso0.ru/ff0c65f0
nap
Tsépnoe teno. Kpucramimueckue n BuGmiorexa LIOK
43 amopdHbIe Tena. AHU30TPONHUA

CBOICTB KpHUCTAJIJIOB. }KI/IILKI/IG

https://m.edsoo.ru/ff0c6708
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Kpuctaiabsl. CoBpeMEHHbIE MaTe-
pHasl

[IinaBnenue n KpUCTATUIU3ALIMSL.

bu6mmoreka [IOK

44 Vv .
ACHBHAA TEIIOTA TIABACHIA https://m.eds00.ru/ff0c6820
Cybnumarust
bu6mmoreka [IOK
4
> YpaBHEHHE TCII0BOro Oajanca https://m.edsoo.ru/ffOc6bcc
46 KonTponbnas pabota no teme «Oc- bubnnoreka [JOK
HOBBI TepMoauHamMuku. KIT/[» https://m.edsoo.ru/ffOc6bcc
OnexTpu3anys Teil. DJIEKTpUUe-
47 CKHUI 31; s LII[Ba BHJIQ an;l()T nJe- bubmorexa [JOK
AL a P https://m.edsoo.ru/ffOc6ced
CKHX 3apsJIOB
IIpoBogHUKH, TUIIEKTPUKH U I10-
48 bt ; OBOJHHUKU 3aKOHI::0X aHeHus bubnmorexa LHOK
YHpOBOZ ’ p https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3apsioB. 3aKoH
49 Kymnona. Toueunsblii 3y1eKTpUde- bubmmorexa LHOK
Y . P https://m.edsoo.ru/ff0c6f00
CKHUH 3apsij
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
50 nosis. [IpuHnun cynepno3unuu bubnuoreka [IOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c7018
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKkoro
51 noxad. Ilorennuan. PasHocts mo bubnnorexa [IOK
’ tait. https://m.edsoo.ru/ff0c7126
TEHIMAIOB
ITpoBOMHUKH U TUDIEKTPUKU B
poBoa A P bu6mmoreka [IOK
52 3JEKTPOCTATUUECKOM MoJe. [u-

QJICKTpHUYCCKAad ITPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c72c0
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53

OnexrpoémkocTs. Konnencarop

54

55

DneKTpOEMKOCTD IIIOCKOIO KOH-
JeHcaTopa. JHEPTHsl 3apsSKEHHOTO
KOHJIEHCAaTopa

JlabopaTopHas padota "M3mepenne
AJIEKTPOEMKOCTH KOHAeHcaTopa"

56

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIILHOTO
anmnapara, CTpyHHOro npuHTepa.
DJIeKTpoCcTaTUUYeCcKas 3alura. 3a-
3EMJICHHE JIEKTPONPHOOPOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBanus. [10CTOSHHBII TOK.
Cuia Toka. Hanpsokenue. Conpo-
TuBJeHHE. 3akOoH OMa JuIsl yyacTKa
Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

59

[TocnenoBarenbHOE, MApAIIIETb-
HO€, CMELIAHHOE COeTUHEHHE TIPO-
BO/IHUKOB. JlabopaTopHas pabora
«/M3ydyeHue cMeIIaHHOTO COeIMHE-
HUS PEe3UCTOPOB»

Pabota u MoIIHOCTD AMeKTpUye-
CKOro Toka. 3akoH Jlxoyns-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

3axon OMa AJ1s OJIHOM (3aMKHY-
TOM) nekTpuueckoi renu. Kopot-
Koe 3aMbikanue. JlaboparopHas
pabora «3mepenne DJIC ncrou-
HUKa TOKa M €r0 BHYTPEHHETO CO-
MIPOTUBIICHUS



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

DneKTpOHHAs IPOBOJAUMOCTD

61 TBEPABIX METAIOB. 3aBUCUMOCTD 1 bubmuoreka [JOK
CONPOTHUBJICHUS METAJIJIOB OT TEM- https://m.edsoo.ru/ff0c84ae
neparypbl. CBEpXIIPOBOAUMOCTh
KonrponsHas pabora o Teme

62 «Qnektpocratuka. [locTosHHBII 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0c82ba
ANEKTPUUYECKUHN TOK)

63 DNEeKTPUUYECKHUI TOK B BAaKyyMe. 1 bubnnoreka [JOK
CBolicTBa 3JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ffOc84ae
[TonynpoBOIHUKH, UX COOCTBEHHAS

64 Y IPUMECHAsl TPOBOAUMOCTD. 1 bubnnoreka [JOK
CaoiictBa p—n-niepexona. [lony- https://m.edsoo.ru/ff0c86fc
MIPOBOTHUKOBBIEC MPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U

65 pacruiaBax 3JE€KTPOJIMTOB. DJIEK- 1 bubnnoreka [JOK
TPOJUTHUYECKAS JUCCOLUALMA. https://m.edsoo.ru/ff0c88be
OnexTponaun3
DnekTpuyeckuil Tok B razax. Ca-

66 MOCTOSITEJIbHBIA U HECAMOCTOSI- 1 bubmmorexa [OK

. https://m.edsoo.ru/ff0c8a8a
TeInbHBIN paspsa. Monnus. [liazma
DnexTpuueckue nprudopsl U

67 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnuoteka [JOK
npuMmeHenue. IlpaBuiia TeXHUKH https://m.edso0.ru/ff0c8c56
6e30macHOCTH

68 O6o0maromuii ypok «JIeKTpOIu- 1 bubnmoreka [JOK
HaMHKa» https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(Po-

Ne Jara
Tema ypoka Kourpoububie IIpakTHyeckue Bble 00pa3oBaTe/IbHbIE
n/n Bcero U3YyYCHUS
padoThbI padoThbI pecypchl
[TocTostHHBIE MATHUTBHI U UX B3aUMO-
1 nericrtBue. MarautHoe nojie. Bexrop 1 bubnnoreka [HOK
MarHUTHOW MHAYKUHH. JINHUU Mar- https://m.edso0.ru/ff0c9778
HUTHOW MHAYKUIWH
MaruauTtHoe 1nosje NPoBOJHHUKA C TO-
2 koM. OneIT Opcrena. BzaumoneiicTsue 1 bubmnorexa LIOK
' P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TOJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJISL HA MPO-
BOJHUK ¢ TokoM. Cuita Amnepa. Jla-
4 ooparopHas padora «VccienoBanue 1 1 bubmmorexa LIOK
13 PHATD https://m.edsoo.ru/ff0c9acO
JIEMCTBUSI OCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleficTBue MarHMTHOTO TOJIS HA JIBU-
5 JKYIIYIOCS 3apsoKeHHYIo yactuily. Cu 1 bubmorexa [IOK
Iy P o 4 https://m.edsoo.ru/ff0c9df4
na Jlopenua. Pabora cumsl Jlopenia
DnekTpoMarHuTHast HHAYKIus. [loTok
6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papaaest
7 JlaGopaTtopHas pabora «Mccnenosa- 1 1 bubnmnorexa [JOK

HUEC SABJICHUA BHGKTPOMaFHHTHOﬁ HH-

https://m.edsoo.ru/ff0cal50



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

10

11

NHayKTUBHOCTD. SIBICHME CAMOMH-
nykiud. DJ1C camouHykuuu. JHep-
TUsi MArHUTHOTO TOJIsL KaTYIIKU C TO-
KOM. DJIEKTPOMarHuTHOE I10Jie

TexHuueckue ycTpoucTBa 1 UX MpHU-
MEHEHHE: MOCTOSIHHBIE MAarHUTBI,
AJIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIAYKIIHOHHAS TIeYb

O60o6maromuii ypok «MaraurHoe mno-
Je. DNeKTPOMarHUTHasT MHYKITHS
KonTponbnas pabota mo Teme «Mar-
HUTHOE T0JIe. DJIEeKTPOMarHuTHas UH-
JTYKITHSI

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0Oo1HBIE MEXaHUUECKHE KoseOa-
Hus. ['apMoHnYeckue konedaHus.
YpaBHeHNE rapMOHUYECKHX KoJieOa-
Hui. [IpeBpaiuenue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «Mccnenosa-
HHUC 3aBUCUMOCTH NICPUOJa MAJIbIX KO-
nebaHui Tpy3a Ha HUTHU OT JIJTUHBI HU-
TH ¥ MaccChl Tpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMarHuTHbIE KojeOaHus B uje-
QJIBHOM KO0JIe0aTeIbHOM KOHTYPE.
AHaJorus Mex1y MEXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbh820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH coxpaHe-
HUS SHEPIUM B U€aIbHOM Koseba-
TEJIbHOM KOHTYpE

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

16

[IpencraBienne o 3aTyXaroIuX KoJie-
OaHMsIX. BbIHYX/IeHHbIE MEXaHUYE-
ckue koneOanus. Pezonanc. Beinyx-
JICHHBIC 3JICKTPOMAarHUTHBIC KoJieOa-
HUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH Iepe-
MEHHOT'0 TOKa. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [TpousBoacTro, me-
penada v moTpeOICHHE MIeKTprUIe-
CKOM DHEPTruu

19

20

21

22

YCTpoicTBO U IPAKTUUECKOE TTPUME-
HEHHUE JJIEKTPUYECKOr0 3BOHKA, IeHe-
paropa nepeMeHHOro TOKa, JTMHHI
ANIeKTpoIepeaayd

OKOJIOTMYECKUE PUCKU TIPU ITPOU3BOI-
CTBe AeKTpodHeprun. Kynerypa uc-
MIOJIB30BaHUs JIEKTPOIHEPTUH B T10-
BCEIHEBHOMW KU3HU

MexaHn4yecKue BOJIHBI, YCIIOBHS pac-
npoctpanenus. Ilepuoa. Cxopocthb
pacrpoOCTpaHEHHUsI U JITTNHA BOJIHBI.
ITonepeunble U IPOJOJIBHBIE BOJIHBI

3Byk. CxopocTb 3ByKa. [ poMKOCTh

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccab4

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Bricora Tona. TemOp 3ByKka

https://m.edsoo.ru/ffOcccOc

:‘)J'ICKTpOMaFHI/ITHI)IC BOJIHBI, UX

bu6mmoreka [IOK

23 cBoMcTBa U ckopocTh. [1lkana aek-
P https://m.edsoo.ru/ffOccfe
TPOMAarHUTHBIX BOJTH
[TpuHUMIIBI paAHOCBS3H U TEIEBHIE-
24 Hus. Pa3Butue cpencts cBsazu. Paano-
JIOKaIMs
o5 KonTponbnas pabota no teme «Koue- bubnuorexa [JOK
OaHUs U BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
26 CBpeTa B OJTHOPO HIZ)I?I cpe ZpToqeq bubmmorexa [TOK
B OAHOpOs pese. https://m.edso0.ru/ff0cd350
HBIM UCTOYHUK CBeTa. JIyd cBera
OTtpakeHue cBeta. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoeHue n3o0pakeHuit B bubmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue cera. [loaHoe BHYT-
28 eHHee oTpakeHue. [IpenenbHBIN yroi bubmnorexa LIOK
P P P yr https://m.edsoo.ru/ffOcd7f6
MOJTHOTO BHYTPEHHETO OTPAKECHHS
29 JlabopaTtopHas pabota «3mepeHue bubnuotexa [JOK
[oKa3arelist MPeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuii B
30 nuH3e. DopMyIia TOHKOM TUH3BL. YBe- bubmmorexa [TOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
JUYCHUE JIMH3BI
31 JlaGopatopHas pabota «Hccnenona-
HUE CBOWCTB M300paXEHUM B TMH3AX»
Hucnepcus cera. CloxkHbIM COCTaB
32 6emnoro csera. Lser. JlaboparopHas

pabota «HabmroeHue nucnepcuu



https://m.edsoo.ru/ff0ccc0c
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CBCTa»

HNutepdepennus ceera. Judpakmus bubnnoreka HOK
33 N
cBeta. {udpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
[TonepeuHocTh cBETOBBIX BOJH. [1oiis- bubnmoreka [JOK
34
pu3anus cBeTa https://m.edsoo.ru/ff0cf02e
35 KonTpomnpHas padota o Teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJ1accuye-
36 ckoii MexaHukH. [locTynarel cnenu- bubmorexa LHOK
. ' Y H https://m.edsoo.ru/ffOcf862
ITBHON TEOPUH OTHOCUTEIIBHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/iJIeHUe BPEMEHU U COKpaIeHUE bubmorexa LHOK
8 P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
38 gactulbl. CBA3b MACChI C DHEPTUEH U bubmmorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITyJIECOM. DHEPTHUS MTOKOS
39 3aBHUCHUMOCTB MacChl OT CKOpocTH. Pe- bubnunoreka [JOK
JISTUBUCTCKAS JUHAMHUKA https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Jneprus bubnuoreka [IOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U UccienoBanue Gorodd- bubnuotexa [JOK
dekra. OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE
42 SﬁHmTegﬁa H(l:[(b(l)OToa(b(geKTa buommorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
43 JHasnenue cBeta. Onbrtsl 1. H. JleGe- bubnmoreka [JOK
JeBa. XUMHUYECKOE JENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHUYECKHE YCTPONCTBA U MPAKTHU-

YCCKOC MPUMCHCHUC: q)OTOBHCMeHT,
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¢doronaTunk, coqHeyHas Oarapes, CBe-
TOIMO[

Perenne 3aga4 1mo reMe «DJIeMEHTHI

bu6mmoreka [IOK

45
KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITeI Pe-
46 3epdopaa mo paccessHUIO 0-4acTH bubmorexa LHOK
PHOPL P t https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bubmuorexa [JOK
47 I1 b
OCTYHATHL HOpa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoieHue GOTOHOB
48 1| I/I}ll'lqe exoje aTOM'cllJl co H(()l;o OBHS bubmorexa LHOK
p pexolt . a yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl ciekTpoB
BousiHoBBIE cBOMCTBa yacTull. BosHbI
ne bpoits. Kopnyckynsipao- bubnuorexa [JOK
49 .
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3JTy4CHHE
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennio cocrara bubmmorexa LIOK
p@op P https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3ITYYCHHUS
CgoiicTBa anbda-, 6era-, raMma-
o1 u3ny4yeHus. BnusHue pangnoakTuBHO-
CTH Ha KUBBIC OPTraHU3MBI
OtkpeITHE IPOTOHA U HEWTpOHA. H30-
59 Tombl. Anbda-pacnan. DNeKTPOHHBIN bubmuorexa [IOK
Y TIO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edso0.ru/ff0d1162
W3IIy9CHUE
53 DHeprusi CBsI3U HYKJIOHOB B sI/Ipe. bubnmnorexa [JOK

SnepHsle peakuuu. S nepHbIil peakTop.

https://m.edsoo.ru/ff0d1356
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[IpoGnemsl, epcreKTUBBI, IKOIOTH-
YEeCKHE acCleKThI sIEPHOM SIHEPreTuKU

54

55

56

57

KonTtponsHas padora no teme «KBan-
ToBas (puzuka. DoTorppexT »

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPEruCTpalyy 3JEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®@yHaaMeHTaIbHbIE
B3auMoJieiicTBus. EnuHcTBO usmue-
CKOM KapTHHBI MUPa»

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sp-

Kue 3BE31Ibl, INTAHETHI, UX BUIUMOE
nemxkenne. ColmHeyHas cucreMa

Coinne. ConHevHast akTUBHOCTE. Hc-
TOYHUK 3Hepruun CosHIa U 3BE37]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

58

59

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTH-
K. 3BE3bI IIIaBHOH MMOCIIEI0BATENb-
HOCTH. BHyTpeHHee cTpoeHue 3BE37.
CoBpeMeHHbIE TPEICTABIECHHUS O MIPO-
HCXO0KIeHNH 1 dBoaronun CoJIHIA B
3BE3]

Mineunsii [Iyte — Hama ['anakTuxa.
[Tonoxenne u neuxenue CosHLa B
lNanmaxruke. 'anaktuky. YEpHbIE NBIPHI
B JJpax rajJakTHK

60

Bcenennas. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. Penukro-
BOE M3JIy4YeHHE. MeTarajiakTuka



https://m.edsoo.ru/ff0d0e38

61

Hepemennbie mpoOieMbl aCTPOHOMUU

62

63

64

65

O6o06maromuii ypok. Poib ¢pusuku n
ACTPOHOMHUHU B YKOHOMUYECKOM, TEX-

HOJIOTHYECKOM, COITMATLHON M dTHUEC-
CKOH cpepax esTeTHbHOCTH YeIOBeKa

O6o06maromuii ypok. Poibs u mecto
(U3UKY U aCTPOHOMHUHU B COBPEMEH-
HOM HAay4YHOM KapTHUHE MUpa

O6o6maromuit ypok. Posis ¢pusnye-
CKO# Teopuu B pOpMHUPOBaAHUH MPE-
CTaBJICHUH O (PU3HYECKOU KapTHHE
Mupa

O6o6maromuit ypok. Mecto dusuue-
CKOM KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTaBICHU O IPUPOJIE

66

PesepBHBI ypok. MarHuTHOE 10JI€.
DNEeKTpOMarHuTHas HHIAYKIHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEMAJILHON TEOPUU OTHOCHTEIIBHO-
CTH

Pesepnsiit ypok. KBanroBas ¢usnka.
OJeMeHThl aCTPOHOMUH U acTpOopu3u-
KU

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nmox pe-
nakmuent [TapdentreBoii H.A., AkninonepHoe o6mectBo «31aTeascTBo
«ITpocsenienue»

» ®usuka, 11 kmacc/ Maxumes I'.J1., byxosnes b.b., YUapyrua B.M. nox pe-
nakuueit [TapdentoeBoit H.A., AkuronepHoe oouiectBo «M3marenscTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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