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MNOACHUTEJBHAS 3AIIUCKA
PabGouas mnporpamma mno ¢Qusuke pa3paboTaHa Ha OCHOBaHUM TNpHUKa3a
MunuctepctBa npocsenienus: Poccutickoit @eneparuu ot 18.05.2023 roga Ne371
«O6 ytBepxkaennn @DenepanbHON 00pa30BATEIBPHONW MPOTPAMMBI  CPEITHETO
oOmero oOpa3zoBaHus» K 00pa30BATENBHON MPOrpaMMbl CPEIHETO OOIIEro
oOpazoBanust MBOVY «bytsumuikas COLLD.

[Iporpamma 1o ¢u3nke 0a30BOr0 ypOBHs Ha YpPOBHE CPEIHEr0o OOIIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHsI OCHOBHOHM 00Opa3oBaTeIbHOM MporpaMmbl, mpeactaBieHHbIX B OI'OC
COQO, a Ttaxxe c yuy€toMm (QeaepaabHOl paboueld MporpaMMbl BOCHHUTAHHUS U
KOHLIEMLIUK TpenojaBaHus yuyeOHoro mnpenMera «@Pusuka» B 00pa3oBaTENbHBIX
Oopra"u3anusax Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaresbHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mipum
o0yueHuu ux (usuke Ha 6aA30BOM ypPOBHE Ha OCHOBE CHCTEMHO-JIEATEIIbHOCTHOTO
noaxoja. I[lporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yJibTaTam
oOy4eHHMs, a TakXK€ YUYUTHIBAET HEOOXOJUMOCTh peaJTU3alUh MEXKIPEIMETHBIX
CBs3ell (U3MKU C €CTEeCTBEHHO-HAyYHBIMH YYeOHbIMU TpenMeramu. B Hei
OTIPE/EISAIOTCS OCHOBHBIE LIENM M3yueHUs (PU3UKU HAa YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3WKH: JINYHOCTHBIE,
MeTarpeMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

* IUIAaHHPYEMbIE pe3yNbTaThl OCBOCHUSI Kypca (U3MKHU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YyUYEHUS;

* cojepkaHue yuebHoro npeamera « Pu3uka» Mo rojgam 00yUyeHHsI.

®du3uka Kak Hayka O Haubosee OOLIMX 3aKOHAX MPHUPOAbI, BBICTYNAas B
KauecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyxatouieM mupe. LlkonbHbIN Kypc PU3MKN — cUCTEMOOOpa3yOLIIUi
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (PM3HMYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBJICHUM, H3ydaeMblX XHUMHUEWH, OMOJIOTHEH,
dbuszudeckorr reorpadueir u actpoHomueil. Mcmonp3oBaHME UM AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM  OmlpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJYYEHUs HOBBIX MATEpUAJIOB C 33JaHHBIMH CBOWCTBAMHM U JIPYTHX.
N3yuenne  Qu3uku  BHOCHUT  OCHOBHOM  BKJIaJ] B (pOpMHUpPOBAHUE
€CTECTBEHHOHAYYHO! KapTHUHBI MUpa OOydarluxcs, B (HOPMUPOBAHUE YMEHUU
MPUMEHAITh HAy4YHBIM METOJ TMO3HAaHUS TMPU BHIIOTHEHUH UMM Y4YEOHBIX
HUCCIJICJOBAHUMN.



B ocHoBy Kkypca (u3uMku ais ypoBHS CpeaHero ooiiero oOpa3oBaHUs
MOJIOKEH pAN WACH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MOCTPOCHUSL.



Hoes yenocmunocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTHYECKH
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3ieNioB (QU3HMKHU, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (hH3HUKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM C HeWl Matepuan Kypca (U3MKH
o0beaMHEH BOKpYr (¢u3nueckux Teopuil. Beaymum B Kypce sBiseTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MATE€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuszanusi NpeArnosaraeT HCHOJIb30BAHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKHU, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIecTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU ITIPOOJIEMaMH.

Hoess  npuxnaowoii  nanpasiennocmu. Kypc ¢Gu3ukum  mpesamnosaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKECHUU
U3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocusayuu peamusyeTcs TOCPEICTBOM BBEACHUSA 3JIEMEHTOB
COJEpXKaHMs, TOCBSIMIEHHBIX HKOJIOTMYECKHMM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH W TEXHOJOTHH, a Takxke 00CyXIeHUs
po0JieM pallMOHAIBHOTO IPUPOIOTIOIB30BAHMS M SKOJIOTHUECKON O€30MacHOCTH.

Crep>xHEBBIMH JJIEMEHTaMU Kypca (DU3MKM Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (Pu3anyeckue Teopuu ((popmMuUpoBaHHE MPEACTABICHHMA O
CTPYKTYype MOCTpOEeHUS (HU3UUECKON TEOpUH, pOoJiH (PYyH/IaMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX MPEICTaBICHHUSIX O TMPUPOAE, TpaHHIIAX
OPUMEHUMOCTH TEOpUM, I ONHUCAHMSI €CTECTBEHHO-HAyYHbIX SIBICHUH U
IIPOIIECCOB).

CucTeMHO-JeSITeIbHOCTHBIN TOAX0 B Kypce (PU3MKU peanu3yeTcsl Mpexe
BCEro 3a CYET OpraHM3alllM SKCIEPUMEHTAIbHOU NEATEIbHOCTH O00YyYaroIuxcs.
Jlns  GazoBoro ypoBHSI Kypca (U3MKH — OSTO HCMHOJb30BAHUE CHUCTEMBbI
(pOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B Tporpamme o (usuke oObEAMHEHBI B OOIIMKA CIUCOK YYCHHYECKHX
MpakTHUeCKux paboT. BeimeneHne B ykazaHHOM IMepedHe JTaOOpaTOpHBIX padorT,
OPOBOJAMMBIX Il KOHTPOJS U  OLEHKH, OCYIIECTBISIETCS y4YaCTHUKaAMU
o0pa3oBaTeapbHOTO Ipollecca MCXOAS U3 OCOOCHHOCTEH IUJIAHUPOBAHHUS U
ocHameHuss kKaOuHera ¢u3ukn. I[lpm »>ToM  oOecmeymBaeTcss  OBJIAJCHUC
OOy4arolMMHUCS YMEHUSAMU IPOBOJUTH KOCBEHHbBIE H3MEPEHMsI, HCCIEeI0BaHUS
3aBHCHUMOCTEH (DU3NYECKUX BEIMYHMH U TIOCTAHOBKY OIBITOB IO MPOBEpKE
MPEIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yAEISETCS PELICHUIO PACUETHBIX U KaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a[]a4M C SIBHO 33JaHHOMN
¢u3nyeckoil MOZENbI0, TMO3BOJIAIOIINE MPUMEHATh W3YUYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak M WHTETPUpYsS 3HAHUA W3



pa3HbIX pasnesnoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
OOBSICHEHHE MPOTEeKaHUs (U3MUECKUX SIBICHUH M TPOILECCOB B OKpY’KaroIIeH
KU3HU, TpeOyromme  BboIOOpa  (QHU3MYECKOM  MOACHM IS CUTyalluu
IPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k mMaTepuanbHOTEXHUYECKOMY
oOecrieueHnI0 yuyeOHOro mpoiiecca 0a30BbI YPOBEHb Kypca (PU3MKH Ha YPOBHE
cpenHero o061iero 00pa3oBaHMS JOKEH H3Yy4yaThCs B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3MKU WM B YCJIOBHSX HWHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IHMKJIA. B kaOuHere GU3MKU NODKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpyJOBaHUE JJIs BBITIOJHEHUS YKa3aHHBIX B Mporpamme Mo
¢u3MKe yUeHUYECKUX MPAKTUIECKUX padOT U JeMOHCTpalMOHHOE 000pyAOBaHNUE.

JleMOHCTpallMOHHOE  00opyaoBaHHe (OPMUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHWHUMAJIBHOM  JIOCTATOYHOCTH M O00ECIEeUMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe 10 (HU3MKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICIOBAHMSI  M3yYaeMbIX  SIBIICHWA W  TIPOIECCOB, OMIUPUYECKHX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TIPUMCHCHHM.

JIabopaTtopHoe 000OpyZOBaHHE M YYECHHYECKHX MPAKTUYECKUX paboT
dbopMupyeTCcsi B BUJIE TEMAaTHUYECKHX KOMIUIEKTOB U OOECIEYMBACTCA B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaTHueckue KOMIUICKTHI
1a00paToOpHOTO 000PYAOBaHUSI JOJKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AQHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX J1a00pATOPHUH.

OCHOBHBIMHU HEJIIMH HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SIBIISIFOTCS:

* (¢dopMUpOBaHHE HWHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIIEKTYATbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

* pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (POopMUpOBaHUE
HCCJICJIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSM;

* (dopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa H3YUYCHHS
OCHOB CTPOCHHMS MaTepUU U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;

* (dopmupoBanre yMeHUU OOBSACHATH SBJICHHS C HCIIOJH30BAHUEM
(bu3HYeCcKNX 3HAHUHN U HAYYHBIX JOKA3aTEIhCTB;

* (opmupoBaHHe NPEACTABICHUN O PONH (PU3UKHU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3TUX IeJell 00ecreunBaeTcsl PeleHueM CIIECAYIOMUX 3a7ad B

npolecce u3ydyeHust Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



* npuoOpeTeHue CUCTEMBI ~ 3HaHUH 00 oommx  usnyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (U3UKY, D3JEKTPOJAMHAMHUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

* (dopmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TMPUPOJAE M I TPUHATHUS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOM KU3HU;

* OCBOGHHME CIOCOOOB peEIIEHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
¢busznyeckol MOJAENBIO, 3a4ay, IMOAPA3yMEBAIOLUIUX CaMOCTOSTEILHOE
co3JaHrue (PU3HIECKON MOJICIH, AJICKBATHOM YCIIOBHUSIM 33J1auH;

* moHUMaHWE (U3NYECKUX OCHOB W TPHUHIIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeay;

* OBJIQJICHUE METOJIaMH CAMOCTOSITEJILbHOTO TUIAHUPOBAHUS U TIPOBEICHUS
(GU3NYeCKNX SKCTICPUMEHTOB, aHajdu3a W WHTEpNpeTanud HWHOOpMAaIuHy,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

* CO3/IaHUE YCJIOBUM Uil PA3BUTUS YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wmsydennme ¢usuku (0a30BBI YpOBEHb) HAa YpPOBHE CPEIHEro OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 dacoB (2 daca B HENEMIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme mo (usuke mepedeHb JabopaTopHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTEIbh JENaeT BbIOOD
MpOBENCHMSI JTa0OpPaTOPHBIX pabOT W OMBITOB C YYETOM WHIWBUIYATHHBIX
0COOEHHOCTEH 00yUYarOIIMUXCA.



COJEP)KAHUE OBYUEHUS
10 KJIACC
Pasznen 1. ®u3uka u MeTOAbI

HAYYHOI'0 IMO3HAHHUSA

®u3uka — Hayka o npupoje. HayuHbie METOABI MO3HAHUS OKPYKAOIIETO
mupa. Posib 3KcliepuMenTa ¥ TEOPUM B IIPOLIECCE NTO3HAHUS IIPUPOIBI.
DOKCHEpUMEHT B (PU3HKE.

MopenupoBanue (puanyeckux siBIeHU U mpoueccoB. HayuHble rumoressl.
dusuueckre 3aKOHbI U T€OpuH. ['paHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpuHLIMIT COOTBETCTBUS.

Pons u Mecro usuku B QopMUpPOBAaHMU COBPEMEHHOW HAy4HON KapTHUHBI
MUpa, B IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jemoncmpayuu

AnHanoroBele 4 LHU(QPOBBIE HU3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHWYECKOI'O JIBHIKECHHSL.
Cucrema orcué€ra. Tpaexkropus.

[lepemenienne, CKOpOCTh (CpeldHsiE CKOPOCTb, MTHOBEHHAsl CKOpPOCTh) H
YCKOPEHHE MATEPUAIIBHOW TOYKH, MX IPOEKIMU Ha OCH CUCTEMBbI KOOPAMHAT.
CrnoxeHune nepeMenieHnui U CI10KEHUE CKOPOCTEM.

PaBHOMEpPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE  JIBUXKCHHUE.
['paduixu 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, MYTH U
MEpEMEILIECHNUS] MAaTEPUAIIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHne cBOOOHOIO MaJICHUS.

KpuBonmHennoe  aBwxkeHune. [[BrkeHMe  MarepuanbHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOW MO MOJYJIIO0 CKOPOCTBIO. YTJI0Bask CKOPOCTbh, JTUHEHHAS
ckopoctk. [lepuon n yactora obpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHudyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIAOMETP,
JIB)KEHUE CHAPSJIOB, IICMTHBIC U PEMEHHbBIC MIEpeaadu.

Jemoncmpayuu

Mogenb cucteMbl OTCYETA, WLIIOCTpAIUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBUKCHUS.

[IpeobpazoBanne ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[TaneHue Tes B BO34yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue aBuXeHHs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

HarmpaBneHnue ckopocTy IIpH IBH>KEHHUH 110 OKPYKHOCTH.



Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3ydeHne HEPAaBHOMEPHOTO JABHKEHUS C LEJIbIO OMPEACIICHUS] MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXKY ITyTAMU, IIPOMJICHHBIMU TEJIOM 32
MOCJIEIOBATENBHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuenue nBuxkeHUs Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  [anmunes. IlepBeii  3akoH  Hbrotona.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuina. [Ipuniun cynepno3uuuu cuil. Bropoii 3akon HeroToHa
IUIsL MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemMupHoro TtaArotenus. Cuna Tspkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (okosi, CKoyibxeHus, kauenust). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs: CKOJIBKEHUS U criia TpeHus mokosi. Koadduiuent TpeHus.
Cuna conpoTHUBIICHUS MPU IBUKEHUU TeJa B )KUKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCU BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MOIIINITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHHME MAaCcC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcoBus paBHOBeCHUS TBEPAOro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue aBuxeHust Opycka 1mno HakJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
PE3UHOBOM 00pasiie, oT ux Jaedopmariuu.



UccnenoBanne ycloBUil paBHOBECHUS TBEPAOrO Tejla, HMEIOIMIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenusn é mexanuke

NmMnynbe mMaTepuanbHOM TOUKHM (Teia), CUCTEMbl MAaTEPUAIBHBIX TOYEK.
NmMmnyibe cuilbl 1 U3BMEHEHHE UMITYJIbCa Tela. 3aKOH COXPAHEHHS UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus wmartepuanbHOil Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTHUH.

[ToreHmanbHas SHEprusl. IToreHumanbHas SHEprug yIpyTo
nedbopmupoBaHHOi  TpykuHbl.  [loTeHIManbHas  dSHEprust Telna  BOJIM3U
MOBEPXHOCTH 3EMIJIH.

[ToreHumanbHBIE u HEMOTCHIIMAJIbHbIC CHJIBI. CBsizb  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHHUSI MEXaHUYECKOU IHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCTpoicTBa U MPaKTUUECKOE MPUMEHECHUE: BOJOMET, KOMED,
MPY>KUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTruBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBHON YHEPTUHM B KUHETHYECKYIO U OOpPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydenne abCOIIOTHO HEYNPYTOro yjiapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanne cBsi3M pabOThI CHUIIBI ¢ U3MEHCHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMeEpE PACTSIKECHUST PE3UHOBOTO KIyTa.

Pasznes 3. MoaexkyasipHas (pu3suka 1 TEPpMOAUHAMMKA

Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJ0XEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe maBmwxenue. duddysus. Xapaktep IBUNKEHUS U
B3aMMOJICMCTBUSI YaCTHUI BemlecTBa. MOJEIM CTPOCHHUSI Ta30B, KUJIKOCTEH H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pazmepsl Mosekyi. KonnuectBo BemecTsa. [locTosiHHass ABoraapo.

TeroBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkama temneparyp
[lenbcus.



Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHOKHUHETHUECKOM
TEOpUU HJICATBbHOTO Tra3a. AOCONIOTHas TeMiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HEPruy TEIUIOBOrO ABWKEHMS yacTull rasza. Illkama temmeparyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHnaeneeBa—Knanelipona. 3akoH
HansroHa. M3omponecchl B HIEaIbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogenb onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCYJa.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUA HACAIbHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabonul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHMI
00BEMa KOMHATHI, IaBIICHUS M TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKy ITapaMETPaMH COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHamuyeckas cucreMa. BHyTpeHHssE SHEprus TepMOJUHAMHYECKOU
CUCTEMBI U criocoObl €€ n3MeHnenus. KoauuectBo TeminoTel U padbora. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  HWJealbHOro  rasa. Buael — Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y ebHas TEIUIOEMKOCTh BELIECTBA.
KonuuecTBO TEMI0TH IPH TEILIONEpeIaye.

[Tonsitue 00 ammabatHoM mporiecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne MepBOro 3aKOHAa TEPMOAMHAMHUKH K u3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCcTh POIIECCOB B MPUPOJIE.

TennoBeie  mamwmHbl.  [IpUHIUOBI ~ JEUCTBUA  TEIUIOBBIX  MaIlIMH.
[IpeoOpa3zoBanust HEPrUM B TEIUIOBBIX MamuHax. Kodp@UIMEHT MMoae3H0To
neiictBus TteroBoil MmamuHbl. [ukn KapHo u ero kod@duiiMeHT Moiae3Horo
NENCTBUSA. DKOJOTHYECKHE MPOOIEMBI TEIIOAHEPTETUKH.



TexHuyeckne yCTpOWCTBA UM MPAKTUYECKOE TNPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpPruu Teja IpPU COBEPIIEHHWU pabOThL: BBUIET
npoOku u3 OyTBUIKM TOJA JACHCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEHW 3HEpruu (TemrepaTypbl) Tella Mpu Teruionepeaaye.

OneiT 1o aauabaTHOMY pacIIMPEHUI0 BO3AyXa (ONBIT € BO3QYIIHBIM

OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHETO CrOPAaHUsl, PEAKTUBHOI'O
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJbHASl BIIAXKHOCTh BO31yxa. HaceleHHbIl map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Telna. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctamuibel. CoBpeMeHHble Marepuainbl. [limaBienue wu
KpUCTAJUIM3aMs. Y IenbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajaHca.

TexHuueckre yCTpOHWCTBA W TNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJTYYEHUs COBPEMEHHBIX MaTE€pHAJIOB, B
TOM YHMCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHre OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OnekTpuzanusa Tela. OJIEKTpUYECKHil 3apsa. JBa BuAa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKH, IUAJEKTPUKKA M TOJYIMPOBOJAHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOT0 3apsija.



B3aumoperictBue 3apsaaoB. 3akoH Kynona. TouyeuHbli SJIEKTpUUECKUNA 3apsil.
Onektpuueckoe mnojie. Hampsoxk€HHOCTh  anektpuyeckoro mnoisd.  IIpuHnun
CYIIEPIIO3ULIUM DJIEKTPUUECKUX TMOJeh. JIMHUM HANpssKEHHOCTH AJIEKTPUYECKOTO
HOJIAL.

Pabota cun snexktpoctatuyeckoro noiis. [loreniuan. PasHoCTh MOTEHITUATIOB.
I[IpOBOIHUKM M JUAJIEKTPUKU B JIIEKTPOCTATUYECKOM IToJe. Jludnekrpuyeckas
IPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KonaeHncarop. DIeKTpOEMKOCTh IMIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPOnpuOOpOB,
KOHJEHCATOP, KONUPOBAJIbHBIN aIapar, CTPyHUHbBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NIPUHIMII JEUCTBUS DIEKTPOMETPA.

B3anmoseiicTBue Had3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEL.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBHCUMOCTD JIEKTPOEMKOCTH ITIOCKOT0 KOHJIEHCATOPA OT IUIOMIAAM IIJIACTHH,
PACCTOSIHUS MEXLY HUMU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtii 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBHS CYLIECTBOBAHUS AIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsxenue. 3akon OMa 15 ydacTka LeTH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEJIBHOE COINPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOJHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYLIasl CHUJIA U BHYTPEHHEE CONPOTUBIICHNE HCTOYHHMKA TOKA.

3axoH Oma 111 ONHOM (3aMKHYTOM) 35ieKTpuueckoi uenu. Koporkoe 3ambikaHue.

DOnexkTpoHHass  IOPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DnexTpudecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeCHast IIPOBOAMMOCTh
noJlynpoBOJHUKOB. CBoiicTBa p—n-nepexojia. [lonynpoBogHUKOBBIE TPUOOPBHI.

ONEKTpUYECKHA TOK B  pAacTBOpax H  pacIiulaBax  DJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIHU3.

OnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIH M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIIEpMETP,
BOJILTMETP, PEOCTaT, HMCTOYHUKHU TOKa, OJIJIEKTpOHArpeBaTesibHble MpUOOPHI,
ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN 110/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IH TTOTIEPEYHOIO CEUYEHHS M MaTepHraa.

CMmenaHHOE COEIMHEHNE ITPOBOIHUKOB.

IIpsmoe wu3MepeHue DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTB AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsr zydenue

CMEILIaHHOTO COEITMHEHUS PE3UCTOPOB.

N3mepeHne 3eKTpOABMKYILIEN CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue amekTpoiunsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCylIeCTBISETCSA C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€M C KypCcaMM MaTeMaTHKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHbIE C W3YYEHUEM METOAOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbId (hakT, Tumnoresa, (u3nyuecKkas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHUW, JUHEHHas (QyHKIMS,
napabosa, runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKAECTBO,
BEKTOPBI ¥ UX IIPOEKLIUUA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonocusa: mexannueckoe ABUKEHUE B KUBOW mpupone, aAuddysus, ocMoc,
TEMJI000OMEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAyH, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, XKUIAKOCTEH M
razoB, JJIEKTPUYECKUE CBOMCTBA METAIUIOB, JJICKTPOJIUTHYECKAs IUCCOLIMALNS,
raJibBaHuKa.

l'eoepaghus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHHE IBUKEHHM C HCIOJIB30BAHHEM MEXaHHU3MOB,
Y4ET TpEHUSI B TEXHUKE, IOJIIUIHUKN, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JpYyrue), IBUraTelb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
NOJIyYEHHSI COBPEMEHHBIX MaTEpHaJOB, B TOM YHCIE€ HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTATUYECKAsl 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KITACC

Paznen 4. djaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAas UHOYKUUA

[TocrostHHbIE  MarHWUTBL.  B3auMOJEWCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bektop wmarHutHOM wuWHAyKuuU. [IpuHumn cyneprno3uuuu
MAarHATHBIX NOJIeW. JIMHMKM MarHuTHOW WMHAYyKUMHU. KapTuHa JNMHWUN MarHUTHOU
VHAYKIHAH TOJISI TIOCTOSHHBIX MarHUTOB.

MarauTHOE TMOJie TMPOBOJAHMKA C TOKOM. KapTuHa IHMHUNA WHIYKIUU
MAarHUTHOTO TOJS JIMHHOTO NPSIMOTO IMPOBOJHUKA W 3aMKHYTOTO KOJBLIEBOTO
IPOBOJHMKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOy b U HanpaBJjeHUeE. J[BUKEHUE 3apsSKEHHON YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiel JlopeHiia.

SIBiieHMEe DNEKTpOMAarHUTHOW MHAYKUMHU. [loTOK BekTOpa MAarHUTHOU
UHIYKIUHU. OJIEKTPOJBIXKYIAs CHJa HHAYKUUMUA. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Ioje. ONEKTPOABMKYINAs CWila HHAYKIUU B
IPOBOJHUKE, IBHKYILLIEMCS TIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.



NHaykTUBHOCTh.  SIBJICHME CaMOMHAYKLIMHU. OJEKTPOABWKYILAS  CuUia
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHuThl, BJIEKTPOMArHUThI, JJIEKTPOABUIATEb, YCKOPUTEIN DIEMEHTAPHbBIX
YaCTHUI], UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUM MHYKIIMA MAarHUTHOTO TIOJIS.

B3aumopelicTBre n1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJABIKYIIECH CHJIBI MHIYKIIMA OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuti sxcnepumenm, rabopamopnvle pabomuol 3yuenue

MArHUTHOTO MOJISI KATYIIIKK C TOKOM.

UccnenoBanne AEUCTBUS TMOCTOSIHHOIO MAarHWTa Ha pPaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u INeKmMpoOMAZHUMHbIE KOJ1e0AHUS

KonebarenpHass  cucrema. CBoOOIHBIE  MEXaHMYECKHE  KOJICOAHWUS.
I'apmonnyeckue konedanus. Ilepuon, wactora, ammutyna u (asa KoseOaHUM.
[IpyxuHHBIN MadATHUK. MaTeMaTUYECKU MASTHHUK. Y PAaBHEHHWE TapMOHHYECKHUX
koneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

KoneGatenbubiii koHTyp. CBOOOIHBIE JJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIIbHOM KOJIeOaTeIbHOM KOHType. AHAJIOrUsi MEXKIYy MEXaHMYEeCKUMH U
ANEKTPOMArHUTHBIMU KosieOaHusMHu. Dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPrUM B UJICATBHOM K0JIE0aTEIbHOM KOHTYDE.

[IpeacraBnenne o 3aTyXawIUX KojJeOaHUsSX. BbIHYKIEeHHbIE MEXaHUYECKUE
kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JI€KTPOMarHUTHbIE KOJIEOaHUS.



ITepemennsbiii  Tok. CHHYCOMIAIbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO TOKAa. AMIUIUTYJIHO€ M JICUCTBYIOIIEEC 3HAYCHHE CHUJIBI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [Ipon3BoacTBO, mepenada U MOTPEOICHUE DIEKTPUISCKOM
SHEPruU. DKOJOTHUYECKUE PUCKU MPU MPOU3BOACTBE EKTposHeprun. Kynbrypa
HCMOJIb30BAHUSA 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA M IPAKTHUYECKOE ITPUMEHEHHE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJIEOATENBHOW CHUCTEMBI (MPYKUHHBIA WU
MaTEMaTUYECKUN MASTHHUK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenne pe3onanca.

CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocCneqOBaTENIbHOM COEIWHEHUU PpE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Moaenb TMHUM 3JIEKTpONEpeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KoieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanye NEPEMEHHOIO TOKA B LIENIH U3 MOCIEA0BATEIBHO COCINHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbBLE 60TIHbL

Mexanudeckue BOJHBI, YclnoBusi pacnpocTpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHUs U JAJIMHA BOJHBL. [lonepeuHble 1 MpoAO0IbHbIE BOJIHBI.
WNurtepdepenius u auppakiuus MEXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBHS M3JIYyYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenramusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, MPeIOMJICHUE, Mossipu3anus, audpakius,
uHTeppepeHns. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[Ikayia AMEeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNneBUAeHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbl.



TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasg JMArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunn u quppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue cBs3uM rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJI0N U
4acTOTOM KoseOaHUM.

HccnenoBanne CBOMCTB IIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3anus, Iuppakuus, tHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. IIpsMonuHenHOE pacnpOCTpaHEHUE CBETa B
OgHOpOAHOM cpege. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHbBI TPEIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3aTeshb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yro mojgHoro
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust ceta. CioxHbIi coctaB Oeoro cBeta. LIBer.

Cobuparomiue " paccenBarollle  JIMH3BI. Tonkas JIMH3A.
DOKYyCHOE paCCTOSIHUE U ONTHUYECKAs CHJIa TOHKOM JuH3bI. [locTpoeHue
M300paKEHHI B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DOpMysia TOHKOU JTUH3HI.
YBenuyeHue, 1aBaeMoe JTUH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUIECKON ONTUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOII0/ICHUS MaKCUMYMOB 151 MUHHMYMOB B
UHTEeP(OEPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX

HMCTOYHUKOB.
HNudpakius ceeta. JudpakiuuonHas pemeTka. Y ciioBue HabI0ACHUS
[JIABHBIX ~ MaKCHMYMOB Ipyu MAJACHUU  MOHOXPOMATUYECKOTO CBETa

Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonmgapu3zanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: OUKH, JIyTia,
¢doToanmapaT, MPOESKIIMOHHBIN ammapar, MUKPOCKOII, TEIECKOI, BOJJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOU.



Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTpaHEHUE, OTPAKEHHUE U IPEJIOMIICHUE CBETA.
OnTuyeckue mpudOpBHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mozesb CBETOBO/IA.

HccnenoBanre cBOMCTB M300paK€HUI B TUH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKONA.

Hab6mronenue natepdepeniinm cpera.

Hab6monenne nudpakumuu ceeta. Habmronenue

JUCTIIEPCUH CBETA.

[Tomyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue cekTpa ¢ NOMOIIbIO JUPPAKLIUOHHON PEIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.

UccnenoBanre CBONCTB M300paKEHUN B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CieliHAJIBbHOM TEOPHU OTHOCHUTEIbHOCTH

I'paHnnBl  NPUMEHMMOCTHM  KJacCMYecKoW  MexaHukd.  Iloctynatsl
CIIEHUAIBHOW TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTEJIbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpALICHUE
JUTUHBI.

DOHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs3b MacChl C JHEPIrUEW U UMITYJIbCOM PENATUBUCTCKON YACTULIBI. DHEPIruUs
TIOKOSL.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBA3M SHEPrUU POTOHA C €r0 YACTOTON. DHEprus
U UMIyJIbC (PoTOHA.

OtkpeiTre u uccnenoBanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
doTodrddexra. Ypapuenue OuHmTeitHa miua dorodddekra. «KpacHas rpaHuiia
dotorddexra.

HaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICUCTBUE CBETA.



Texnuueckne yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: (HOTODIIEMEHT,
(doTogaTuMK, coHEYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(PheKT HA yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeITHETO (poTodddekTa.

CBeToamnon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHIL.
Ilmanerapnas mopxens aroma. [loctymarel bopa. W3nydyenue u moriomeHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YPOBHsS SHEPrUd Ha Jpyroi. Bumisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBbIE cBOMCcTBa yactull. Bomubl e bpoinsa. KopnyckyisipHO-BOJTHOBOM
Ty AJTH3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonul

Habnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe aopo
DKCHEPUMEHTBI, JTOKa3bIBAIOIINE CIIOXKHOCTh CTpOoeHus sapa. OTKphITHE

pamumoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeaenieHH0  cocTaBa
paanoakTUBHOrO u3inydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3IyYeHHUs..
Bimmsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHA M HelTpoHa. HyknoHHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnan. ONeKTpOHHBIN U IIO3UTPOHHBIN Oera-pacrnaj.
[Nammanznydenne. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprusi CBs3M HyKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.

SAnepHble peakunu. JleneHue u CUHTE3 sIEp.

Snepusiit peaktop. TepmosinepHsblii cunTe3. [IpobiemMbl U MEepCeKTUBbI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKNE ACTIEKTHI AIEPHOU SHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.



MeTonbl HAOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTaIbHbIe B3auMOIeHcTBUA. EQMHCTBO u3nueckoi KapTUHBI MUpA.

TexHudyeckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: JT03UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TYrK NOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsl VccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. JjiemeHTHI aCTPOHOMUY U ACTPOPU3UKH

Orarnbl pa3BUTHs acTpoHOMUU. [IpuKiiaqHOE 1 MHUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro HeOa. Co3Be3nus, sSpKUE 3BE3/bI, IJIAHETHI, UX BHANMOE
JIBUKEHHE.

Conneunas cucrema.

Connue. Connewynas axkTuBHOCTh. McrouHuk sHeprum ConHOa u 3BE3N.
3BE3BI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlmarpamma «CHEKTPaJbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOW IOCJIEAOBATEIbHOCTU. BHYTpEeHHEE CTpOCHHE
3B€311. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKICHUH U 3Botounu CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [TyTe — Hama ['anaktuka. Ilonoxxkenue u aBrxenue ConHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHbIE IBIPHI B sApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ia. Paz0oeranue ranakTuk.
Teopwus bonpmioro B3psiBa. PenukroBoe nsnydeHue.

MacmrabHas ctpykrypa Beenennoid. MeTtaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronenuns: HeBOOPYEHHBIM TJIA30M C MCIOJI30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUM ISl ONpeieNIeHUs] TTOJIOKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOIO MOJyIIapys U IPKHUE 3BE3/BI.

Hab6monenus B Teneckon JlyHsl, miuanet, Miueunoro Ilytu.

O0o0maromniee NOBTOPEHHUE

Ponp Qusnknm ®wW acTpOHOMHMHM B JKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHOM HAyYHOW KapTUHE MHUpPA, POJib (PU3HUECKOU TEOPUU
B (OpPMHUpPOBAHUU TPEJCTABICHUNA O (QUINYECKOH KapTUHE MHUPA, MECTO
buznyeckon



KapTMHBl MHpa B OOLIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
IIPEICTABJIEHUMN O TIPUPOJIE.

MesknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kjacce oCyIIecTBIsETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJOTHH.

Meowxcnpeomemnvle nousimusi, CBA3aHHbIE C HW3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAy4yHbIM (akT, rumnores3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOAEHNE, SKCIIEPUMEHT, MOJIEINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBbl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPhl M HX MPOCKIMM HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIUM, TPU3HAKK TMOJ00US TPEYroJbHUKOB,
onpeesieHne MIOAAN MIOCKUX (GUryp u oobeéMa Tel.

buonocus: >nextpuyeckue SBICHHS B JKUBOM Tpupojie, KoyieOaTelbHbIC
JIBUKECHUS B KUBOM MPUPOJIE, ONTUUYECKUE SIBIICHUSA B KUBOW MPUPOIE, NCHCTBUE
paauaiuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaJIH3.

l'eocpaghusi:  MarHuTHBIE TONIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX Py,
(poTochEMKa 36MHON TOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonocus: TWHUW DSJEKTpOIepenad, TeHepaTop MEepEeMEHHOr0 TOKa,
AIIEKTPOABHUraTeNb, WHAYKIUOHHAS I€4b, pagap, PaTUONpPHEMHUK, TEIEBH30D,
anteHHa, tenepoH, CBU-neub, MpOCKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJHeuHas Oatapesi.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpeamera «Dusmka» Ha ypPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (0a30BbINl YPOBEHB) JOJDKHO OOECIEYUTH JOCTHKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro mpeamera « DU3nKa» JOIKHBI
OTpakaTb TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroUUMXcs pPYyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTalUWl, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U ONBITA JIEATEIIBHOCTH B MPOLIECCE PEaIU3allid OCHOBHBIX HAaIIPaBICHUI
BOCIIUTATEJILHON IEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKaIaHCKOro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKON NO3ULIMK 00yYarOUIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UYJIEHA POCCHUHCKOro OOIIECTBa; MNPHUHATUE TPATUIUOHHBIX
OOIIIEUEIOBEYECKUX ~ T'YMAHUCTHUECKUX U JIEMOKPATUYECKUX  IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o01iecTBa, y4acTBOBaTh B CaMOYIPAaBJIEHUU B 00pa30BaTeIbHOW OpraHu3alluu;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X (QYHKIUSIMH U Ha3HaY€HHEM; TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM
NESATENbHOCTH; 2) NATPHMOTHYECKOr0 BOCHUTAHUA: CHOPMUPOBAHHOCTH
POCCUMCKON IpaKJaHCKOW MIECHTHUYHOCTH, TATPUOTU3MA; IEHHOCTHOE OTHOLLICHHE
K FOCYZJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (PM3UKU U TEXHUKH; 3) AYXOBHO-HPABCTBEHHOI0
BOCHUTAHMA: COOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO
NOBEACHUS; CIOCOOHOCTh OILICHUBATh CHUTYallMl0 WU TPUHUMATh OCO3HAHHBIE
pelIeHns], OPUEHTHUPYSICHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJI€ B JEATEIBHOCTH YYEHOIO; OCO3HAHHUE JIMYHOIO BKJIAJa B IIOCTPOCHHE
ycToiunBoro Oyaymero; 4) 3CTeTHYeCKOro BOCHMTAHMS: JCTETHYECKOE
OTHOILIEHHE K MHUPY, BKJIFOYas SCTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyLIEro (U3NIECKOil HayKe;

S) TpyaoBOoro BOCHHMTAHHMSI: HHTEPEC K  pasnuyHbiM  cdepam
npo¢eCCUOHATIBbHONW JEATEIIbHOCTH, B TOM 4YHUCJIE CBSI3aHHBIM C (QU3UKON U
TEXHUKOM, YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOp Oyayiel mpodeccuu u



peann30BbIBaTh COOCTBEHHbIC U3HEHHbIE IUIAHBI; TOTOBHOCTh UM CHOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH
($U3MKKN Ha MIPOTSHKECHUH BCEHl )KU3HU; 6)

IKOJIOTHYECKOT0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKOM KYJIbTYPbhl, 0CO3HAHHE TI100aTHHOTO

XapakTepa SKOJOTUYECKUX POoOIeM; MIIaHUPOBAHKUE U OCYILIECTBIICHUE JEHCTBUN
B

OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEM YCTOMYMBOIO PAa3BUTHUSl YEJIOBEYECTBA;  PACIIMPEHUE OINbITA

NEATENIbHOCTH 3KOJIOTUYECKOU HAIIPABICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HaHUM 110 dusuke; 7)

HEHHOCTH HAYYHOI'O IMIO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS  (DU3WYECKOM HAyKH; OCO3HAHUE IIEHHOCTH HAy4YHOU
JeSTENbHOCTA, TOTOBHOCTH B IIpolecce HU3yueHUs (U3UKA OCYIIECTBISAThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3naBaresibHBIE YHMBepPcaabHbIe YueOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe AeCTBUSA:

CaMOCTOSITENFHO  (pOpMyIHpOBaTH M aKTyalIM3UpOBaTh  Mpodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE; ONPENEsATh Leld JACSITeIbHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUHU UX
JOCTUKEHMSI; BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMBIX
(¢u3nuecKuX SBIEHUSX; pa3paldaThiBaTh IUIAH pELICHUS MNPOOJIEeMbl € YUYETOM
aHAJIN3a UMEIOIUXCS
MaTEepUAIbHBIX M  HEMaTepPHAIbHBIX PECypCcOB; BHOCUTb KOPPEKTHBBI B

JEeSTENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LeJIAM, OLICHUBATb PUCKH IIOCIEACTBUN JEATEIBHOCTH;  KOOPAUHUPOBATh U

BBITNIOJIHATH pabOTy B YCIOBUAX PeajbHOTO,

BUPTYaJIlbHOTO ¥ KOMOMHHMpPOBAaHHOIO  B3aUMOJEHCTBUS;  pa3BUBATh

KpPEaTUBHOE MBIIIJICHUE IPU PEIICHUH >KM3HEHHBIX MPOOJIeM.

Bba3oBrblie uccienoBare/ibckue 1eHCTBUSA:
BJIaJIeTh HAYYHOW TEPMHUHOJIOTMEN, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
(bu3nuecKon HayKu;

BJIQJI€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM AESITEIbHOCTH B

o0nacTu (pU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY IOUCKY



METOJIOB pelieHHs 3a7ad (PU3UIEeCKOro COACpKAHMS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS; BIIAJIETh BUIAMHU JCATEIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEpIIpPETaIlluu, NPEeoO0pa3oBaHUI0 U TMPUMEHEHUIO B Pa3IMYHBIX
yUeOHBIX CUTYallUsAX, B TOM YHCIIE NMPU CO3JAHUH YYEOHBIX MPOCKTOB B 00JIACTH
(GU3HUKY; BBISIBISITH NIPUYMHHO-CIICICTBCHHBIC CBSI3M M aKTyaJU3UpPOBATh 3a/ady,
BBIJIBUTATh THUIIOTE3y €€ pelIeHus, HaXOAUTh apTyMEHTHl JJIA JOKa3aTelhCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh IMapaMeTPhbl U KPUTEPHUH PCIICHUS; aHATU3UPOBATh
MOJIYYCHHBIC B XOJI€ PEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHYECKU OIICHHBATh HMX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHWE B HOBBIX YCJIOBHSX; CTaBUTh W
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOM

JCSITETLHOCTH, B TOM 4YHUCIIC TPH H3YYCHUH (U3UKU; JaBaTh OILEHKY HOBBIM

CUTYaIIHsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT, YMETh IIEPEHOCUTh 3HAHHMS TI0

(dbr3uKe B IPAKTUYECKYIO 00J1acTh
KU3HEJEATEIPHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTATh HOBBIE HJIEH, TTPE/IaraTh OPUTHHAIBHBIC TTOIXO/IbI

U PEIICHUS, CTaBUTh MPOOJIEMBI U 33J1a4H, JIOITyCKAIOIINE

TbTEPHATUBHBIC PEIICHMUS.

Pa6ora c nndopmanueii:

BIIJICTh HABBIKAMHU TMONy4YeHUs WHMOpMAIuu (HU3HUECKOTO COICPKAHUS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH TIOUCK, aHAJM3,
CHUCTEMATHU3AIMI0 W WHTEPIPETANUI0 WHPOPMAIUUA PA3NHYHBIX BHIOB U (opm
MIPE/ICTABIICHUS; OIEHUBATH JTOCTOBEPHOCTH MH(GOPMAIINH; UCIIOIH30BATh CPECTBA
WH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX 3a7ad C COONIOJCHHUEM TpeOoBaHUM
APrOHOMHKH, TEXHUKHU O€30MMaCHOCTH, TUTHEHBI, PECYpCOCOEPEIKEHNUs, MPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCTHI
¢u3nueckoro coaepkaHus B PA3IUYHBIX (GopMarax ¢ y4ETOM HaA3HAUYCHUS
uHbOpMaIlM U TEJIEBOM  ayAWTOPUHU, BBIOUpas ONTUMAJIbHYIO GdopMy
MIPE/ICTABIICHUS ¥ BU3yaJTH3aIUH.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypOoKaX (PU3UKU U BO BHEYPOUHOH JEATEILHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallud MW cMAr4aTh

KOH(JIMKTHI; Pa3BEPHYTO M JIOTUYHO W3JlaraTh CBOK TOYKY 3pEHHUS C
HCITOJIb30BaHUEM

SI3BIKOBBIX CPEJICTB; MOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U
VHIUBUIYaJTbHON

paboTHI; BEIOMPATh TEMATUKY M METOJIBI COBMECTHBIX JCHCTBHI C yUETOM OOIIHMX



UHTEPECOB M BO3MOXKHOCTEH KaXX[Or0 WICHa KOJUIEKTHBA; IPUHHUMATh LEIU

COBMECTHOU JEATEIIbHOCTU, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUSA MO €€

JOCTHYKEHUIO: COCTABJIATh IUIAH ACHUCTBUU, PACIIPENEIISITh POIU C YUYETOM MHEHUU

YYaCTHUKOB, OOCYKJaTh pe3yJibTaTbl COBMECTHOH pPabOTHI; OLEHUBATh KAauE€CTBO

CBOEr0 BKJIAJIa M KAXKJIOI0 YYaCTHUKA KOMAaH/bI B

o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUAM; Npe/jiaratb HOBBIE IPOEKTHI,
OLICHUBATh UAEH C IO3ULIMU HOBU3HBI,

OPUTMHAJIIBHOCTH, MPAKTUYECKOM 3HAYMMOCTH; OCYILECTBIISITh  TTO3UTHUBHOE
CTPATErM4ECKOE MIOBEICHHUE B PA3ITUYHBIX

CUTYALMSIX, TPOSBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHbIC YHUBEpCaJIbHbIE y4eOHbIe AeiicTBUs CaMoopranu3anus:

CaMOCTOATENFHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEILHOCTh B 00JACTH
GU3MKN W aCTPOHOMHH, BBISIBJISITH MPOOJEMBI, CTaBUTh W (POPMyIHPOBATH
COOCTBEHHBIE 3aJla4M; CAMOCTOSTEIBLHO COCTaBISATH IUIAH PENICHUS PAacUETHBIX U
KaueCTBEHHBIX 3a/1a4, IUIaH BBIMIOJHEHUS MPAKTHYECKON paboThl ¢ y4€ToM
MMEIOIINUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH W TPEANOYTEHUH; TaBaTh
OILICHKY HOBBIM CHTYyaIlMsIM; PacIIUPSATh paMKH y4eOHOro mpeaMeTa Ha OCHOBE
JUYHBIX TIPEAIOYTCHUH; IeIaTh 0CO3HAHHBIA BHIOODP, apTyMEHTHPOBATh €T0, OpaTh
Ha cebs
OTBETCTBEHHOCTH 32 PEIIECHUE; OLIEHNBATh MPHUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH

(bOpMHUPOBAHUIO U MPOSBICHUIO IPYIUIIMU B 00J1aCTH
(U3HMKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYAIUsM, BHOCUTh KOPPEKTHUBBI B ICSITCILHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIbTATOB IIEIISAM;

BIIQZICTh ~ HAaBBIKAMH  IIO3HABATEIBHOW  PEQIEKCUU  KaK  OCO3HAHUS
COBEpIIIAEMbIX JICUCTBUM W MBICIUTEIBHBIX TMPOIECCOB, HX pE3yJIbTaTOB U
OCHOBAaHUIA;

UCTIONb30BaTh MPUEMBI peIICKCHH JIJIS OLIEHKU CUTYaIliH, BBIOOpA BEPHOTO
pEIICHHSI; YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX
CHI)KCHHIO; MPUHUMATh MOTHBBI M apTyMEHTBI JPYTHUX MPHU aHAJIU3e Pe3yIbTaTOB
AeSITeNFHOCTH; IPUHUMATh CeOsl, TOHUMAasi CBOM HEJOCTATKU M JTOCTOWHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX TIPU aHATIU3€ PE3yIbTaTOB
JeSITENbHOCTH; MPU3HABATh CBOE MIPABO U MPABO JAPYTHUX HA

OIIUOKH.

B nporiecce nocTukeHus IMUHOCTHBIX PE3YJIHTATOB OCBOCHUS IIPOTPAMMBI IO
bu3uke IS YPOBHS CpeAHEro oOmero oOpa3oBaHus y  0Oydarommxcs



COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH WUHTEIJICKT, IpeoJIararoIIni
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIILHON CQepsl,
OBITh YBEpEHHBIM B cebe; camMOperyJupOoBaHHs, BKIFOYAIOIIETO CAMOKOHTPOJIb,
yMEHUE TPUHUMATh OTBETCTBEHHOCTh 32 CBOE TOBEIACHHE, CIIOCOOHOCTh
aIalITUPOBAThCA K SMOIIMOHAIHHBIM H3MEHEHHSIM U TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;, BHYTPCHHEW MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHHE K
JTOCTIKEHHUIO TIEJIM U YCIIeXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH
WCXOJIS W3 CBOUX BO3MOYKHOCTEH; AIMIIATHH, BKIIFOYAIOIICH CIOCOOHOCTh TOHMMATh
OMOITMOHAILHOE COCTOSIHME JPYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU
OOIIEHUs, CITOCOOHOCTh K COYYBCTBHUIO M CONICPEIKUBAHUIO; COIIMAILHBIX HABBIKOB,
BKJTFOYAFOIINX CITOCOOHOCTH BBICTPAUBaTh OTHOIICHUS
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTb KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMXCS YMCHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX POJIb U MECTO (PU3HKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PAa3BUTUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TMPAKTUYECKOW JEITEIbHOCTH JIOACH;, YUYWUTHIBATH TI'PAHUILIBI
MPUMEHEHUSI U3YUYEHHBIX  (UBMYECKUX  MOJEJCH: MaTepuaiabHas  TOYKa,
WHEpIMaNIbHas cHUCcTeMa OTCcu€Ta, a0COMIOTHO TBEPIOE TEJIO0, WACATBHBIN Ta3,
MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIABIX TEJN, TOUECYHBIA IJIEKTPUUECCKUN
3apsii pU pelieHun PU3NUECKUX 3a/1ad4;

pacrio3HaBaTh (U3UYECKHE SBJICHHS (ITPOIECChI) U OOBSICHATh MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUHU CTPOEHHSI BELIECTBA U
BJICKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEWNHOE JBUKCHUE,
CBOOOJ/IHOE TAJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPIUs, B3aUMOJCHCTBUE
ten, nuddys3us, OPOyHOBCKOE NBIKCHHE, CTPOCHHE JKUIKOCTEH W TBEPABIX TEl,
U3MEeHEeHUe o0BEMa Tel NPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE PAaBHOBECHE,
WCHapeHne, KOHACHCALMS, IUJIABJIICHUE, KPUCTAJUIM3AIUSA, KUIICHUE, BJIAXHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHHUS ra3a IMPU €ro HArpeBAaHWUU B 3aKPBITOM COCYJE,
CBSI3b MEXIy MapaMeTpaMu COCTOSIHUS ra3a B M30IPOoIEccax, dJICKTPU3ALUs TeEN,
B3aMMOJECHUCTBUE 3aps/IOB; ONMUCHIBATH MEXAHWYECKOE JBWIKECHUE, HCIIOIb3Ys
dbu3uYecKre BEIUYMHBI: KOOpAWHATA, IyTh, IEPEMEIISHUE, CKOPOCTh, YCKOPCHHE,
Macca Tella, Cuia, HMIYJbC TeJla, KUHETUYECKas JHEPrusi, MNOTCHUIHUAIbHAS
SHEprus,



MeXaHU4yecKasi paboTa, MEXaHM4YecKas MOIIHOCTb; IPHU OINKUCAHUU IPaBUIBHO
TPaKTOBaTh (DU3UUECKUH CMBICH HCHOJIb3YEMbIX BEIMYMH, WX OOO3HAUEHHUA H
€IMHULbI, HAXOUTh (YOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MUYECKYIO BETUUYHUHY C
ApPyTMMHU BEJIMYMHAMU; OMNMCHIBaTh W3YUYEHHBIE TEIUIOBbIE CBOMCTBA Tel U
TEIUIOBbIC  SIBIICHUS, HCIONb3Yysd (U3UYECKUE BEIWYUHBL JaBJICHHE Tasa,
TEMIEepaTypa, CPeHAS KUHETHUECKasi SHEPTUS XaOTUYECKOTO JBUKEHUS MOJIEKYJI,
CPEIHEKBAJpaTUYHAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEMJIOThl, BHYTPEHHSSA
sHeprusi, pabora raza, Ko3QpQGUIMEHT MOJIE3HOIO JACUCTBUS TEIJIOBOTO JBUTATENIs;
OpU ONHCAHUM MPABUIBHO TPAKTOBaThb (PU3UYECKUI CMBICT HCIHOJIB3YEMBIX
BEJIMYMH, HUX OOO3HAYEHUS W €AMHMIIbI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLINE
JaHHYIO0 (PU3MUYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAM; ONMCHIBATh M3yUEHHBIE
AJIEKTPUYECKHE CBOICTBA BELIECTBA W JJIEKTPUUYECKUE SIBICHUS (IPOLIECCHI),
UCTIONB3YSl (PU3NYECKUE BEIMYMHBI: AIIEKTPUUECKHUMN 3apsif, SJICKTPUUYECKOE IMOJIE,
HANpsOKEHHOCTh  MOJIs,, TOTEHIWal, pPa3HOCTb MOTEHIUAIOB; IPU OMHCAHUU
MpaBWIbHO TPAKTOBAaTh (PU3MYECKUN CMBICH HMCHOJB3YEMbIX BEJIMYUH, UX
0003HAaYeHUsT M €IMHMIBI, YKa3blBaTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO
(U3NYEeCKyl0 BEJIMYMHY C JPYTMMH BEJIMYMHAMM; AHAIU3UPOBATh (PU3NUYECKHUE
OpOLECChl U SIBICHUS, HUCHOJIb3Yysl (PU3MYECKHe 3aKOHbl M MPUHLUIIBI: 3aKOH
BcemupHoro Ttarotrenusi, [, II wm III 3akonbl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW JHEpruu, 3aKOH COXPAaHEHUs UMIIYJIbCa, NMPUHIMUI CYNEeprIO3ULIUU
CWJI, TPUHLUII PaBHOMPABHUS HHEPIHUAIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-
KHMHETHYECKYI0 TEOPHIO CTPOCHMS BEIECTBA, TAa30BbI€ 3aKOHBI, CBSI3b CpEIHEH
KMHETHYECKOW DHEPruM TEIUIOBOTO  JIBMXKEHHMSI MOJIEKYJ C  aOCOJIFOTHOU
TEMIIEpaTypod, TEpBbIi  3aKOH  TEPMOAMHAMHUKH, 3aKOH  COXpPaHEHHUSA
AJIEKTPUYECKOro 3apsinia, 3akoH KynoHa, mpu 3TOM paziauyaTh CJIOBECHYIO
(OpMyIHPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BbIPAKEHHE M YCIOBUS (TpaHULIbI,
o01acT) MPUMEHUMOCTH; OOBACHATH OCHOBHBIE MPUHUUIBI JACUCTBUS MAIlUH,
OpuOOpOB U TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOrOo
UCIIONIb30BAaHUSI B TOBCEIHEBHON JKU3HU; BBIMOJHATH O3KCIEPUMEHTHI IO
HCCIIEIOBAaHUIO (PU3NYECKUX SBIICHUN U MPOIECCOB C MCMOIb30BAaHUEM MPSAMBIX U
KOCBEHHBIX U3MEpPEHUH, IpHu 3ToM (HOPMYIUPOBATH MPOOJIEeMy/3aiady U TUIIOTE3Y
y4eOHOI0 SKCHEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOI0 000pY10BaHuUs,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBObI; OCYIIECTBISATH IPSIMbIE U KOCBEHHBIE
u3MepeHus (U3MYECKUX BEIUMYMH, MPU 3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO
U3MEpPEHUsT W MWCHOJb30BATh HW3BECTHBIE METOABI OLICHKM IOrPEIIHOCTEN
U3MEPEHMI; HCCIE0BaTh 3aBUCUMOCTH MEXKIY (GU3NYECKUMHU BEJIWYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpOBATH PE3yIbTATHI MOJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJIE



TabIuI ¥ rpauKoB, eJaTh BBIBOABI IO PE3YJIbTaTaM HCCIEAOBAHUSA; COOIIOIATh
npaBuiia 0€30MacHOTO TpyJa MpU NPOBEIEHUN UCCIEI0BAHUNA B paMKax yuyeOHOTro
HKCIIEPUMEHTa, Y4YeOHO-MCCIEA0BAaTENbCKOW W TPOEKTHOM JESATENbHOCTH €
UCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1a0OpaTOpPHOro 0O0OpYIOBaHUS;
pemaTts pacuéTHBIC 3aJa4d C SBHO 3aJaHHOW (U3MUYECKON MOJENbIO0, UCIOJNb3YS
(u3nyeckue 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUA 3aJjaud BbIOUPATh
(u3MYEeCKyl0 MOJENb, BBIACHATh (PU3WYECKUE BEIUYMHBI U (OpPMYIIHI,
HEOOXOAMMBbIE JJIA €€ peleHus, NPOBOAUTh Pacdy€Tbl U OLEHUBATH PEATBHOCTH
IOJyYEHHOTO 3HA4Y€HUsl (PU3MUECKON BEIMYMHBI, peliaTh KaueCTBEHHBIE 3a/Jauu:
BBICTPAuBATh JIOTHUYECKU HENMPOTHUBOPEUMUBYIO IIENOYKY PACCYKACHUN C ONTOPOU Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

HCIIOJIb30BaTh Opy  pemeHud  ydeOHBIX  3aj1ay COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEACTABICHUS Y4€OHOU M HAYYHO-NOMYJISIPHOM MH(OpMaALUK, MOJIYyYEeHHOU M3
pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh MOJy4aeMyro HHPOPMAILHUIO;
OPUBOIUTH IMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOUIETO MHpa, B pa3BUTHE
TEXHUKH M TEXHOJOTUH; HCIOJB30BaTh TEOPETHUECKHE 3HAHUS 1O (u3nke B
MOBCEIHEBHON KU3HU JUIsi oOecriedeHusi O€30MacHOCTH TMpU OOpalieHuu ¢
npudbopaMu M TEXHUYECKHUMH YCTPOWCTBAMM, [UIsl COXPAHEHHs 3J0pPOBbS U
COOJII0/IEHUSI HOPM 3KOJIOTHYECKOr0 MOBEJEHUS B OKpYXKalolel cpejie; padboTarh B
Ipynne C BBIIOJHEHUEM pPa3UYHbIX COLMAIBHBIX POJIEH, MJIAaHUPOBATH padoOTy
IpyNIbl, pallMOHAIBHO PAaCHpPEeIATh 0053aHHOCTU U IIJIAHUPOBATh JEATEIbHOCTh
B HECTAHJApPTHBIX CUTyalMsAX, aJC€KBAaTHO OLICHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB I'PYIIIbI B PELIEHUE PACCMATPUBAEMON MPOOIIEMBI.

K koniy oOydenuss B 11 kjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B IPAKTUYECKON IEATEIBbHOCTH JIOJIEH, LEIOCTHOCTh U €IUHCTBO
bu3uYecKod KapTUHBI MHPA; YUYUTHIBATh TpPaHUIBI MPUMEHEHUS HU3YUYEHHBIX
¢u3nyecKux MOENei: TOUYEUHBIA AIIEKTPUUECKHUM 3apsj, Jyd CBETa, TOUYCUHBIH
UCTOYHHUK CBETA, SIACPHAS MOJEIb aTOMa, HyKJIIOHHAss MOJIEJIb aTOMHOTO siipa MpH
pemieHnu (pU3MUeCcKUX 3a7ad; pacro3HaBaTh (U3UYECKHUE SIBICHUS (IIPOLIECCHI) U
OOBSCHATh MX HA OCHOBE 3aKOHOB DJIEKTPOJAMHAMUKA M KBAHTOBOW (PU3UKHU:
ANEKTpUYECKass MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE
JNEUCTBUSL TOKA, B3aMMOJECHUCTBUE MATHUTOB, JJICKTPOMArHUTHAs WHIYKLUS,
JNEHUCTBUE MAarHUTHOTO IIOJISL HAa IPOBOJHMK C TOKOM M JIBWXKYILIMWCS 3apsih,



AJIEKTPOMATHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE
CBETa, OTPaXEHUE, NpeJoMIIeHHE, NHTephEepeHIUs, AUPPAKIHUS U TTOJISIpU3ALIUSL
CBeTa, IucIiepcus cBeta, horodnekTpuueckuit ahdext (hororddekr), cBeToBOE

JlaBJICHUE, BOBHUKHOBEHHE JUHENYaToOro CHeKTpaaroMa BOJOPO/Ia,

€CTECTBEHHAsT U MCKYCCTBEHHAs PAJMOAKTHBHOCTbH; OMICHIBATH

U3YUYCHHBIC CBOMCTBA BEIECTBA (DIEKTPHUUECKHE, MarHUTHbIE,
ONTHYECKHE,  DJICKTPUYCCKYI0  IMPOBOJUMOCTH PA3IUYHBIX CPEN)

W OJICKTPOMArHUTHBIE SBICHUS  (TIPOIIECCHI), MCTOIB3YS
bu3nYecKrue BEIMYUHBI: DJIEKTPUUYECKUU 3apsi, cujia TOKa, DJIEKTPUUYECKOE
HamNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIEHUE,  PAa3HOCTh  MOTEHIHAJIOB,

ANEKTPOJBIKYIIIAS CHIia, paboTa TOKa, MHIYKIIMSI MarHUTHOTO TIOJISI, CHJIa
Awmriepa, cuna JlopeHiia, UHTyKTUBHOCTb KaTYIIKH, SHEPTHsI DJIIEKTPUUECKOrO U
MarHUTHOTO TIOJIEH, TIEPUOJ] M YaCTOTa KOJIeOaHUH B KOJIEOATEILHOM KOHTYPE,
3apsJl U CHJIa TOKA B MPOIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJIeOaHUH,
(OKyCHOE pacCTOSTHUE M ONTHYECKAsl CHJIA JIMH3BI, MPU ONMUCAHUU TIPABUIHHO
TPAKTOBaTh (PM3UYECKUIN CMBICIT HCIIONB3yEMBbIX  BEJIMYHH, 170
0003HAaUEHUs W €AUHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE
TaHHYI0 (U3HYCCKYIO BEIMYHUHY C IPYTHUMH BEIIMUMHAMH, OMMCHIBATh N3YYCHHBIC
KBaHTOBBIC SIBJICHUS W IMPOIIECCHI, UCIIONB3YS
du3znueckre BEIMYMUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUSI U UMIYJIbC (DOTOHA, MEPUO MOTypaciaaa, SHEPTHs CBSI3U
aTOMHBIX fJIep, TPH OMHCAHUW TPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHUS] U EIUHUIIBI, YKa3bIBaThb (POPMYIIHI,
CBS3BIBAIOIINE JIAaHHYI0 (DHU3UYECKYI0 BEIUYHHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATh 3HAaYeHWE (PU3NYECKON BEIMYWHBI, aHAJU3UPOBaATh (Pu3MUecKue
IIPOIIECCHI U SIBJICHUS, MCTIONB3Ysl (PU3NYECKHE 3aKOHBI W MPUHIUIIEL: 3akoH OMma,
3aKOHBI TOCJIEJIOBATETIFHOTO U MAPAJIIEIBHOTO COSAMHEHHUS MPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH 3JE€KTPOMArHUTHOW HHIYKIWHU, 3aKOH MPSIMOJIUHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHHUS CBETA,
ypaBHeHue OWHImTeNHHA 11g porodddexTa, 3aKOH COXpPAaHEHUS DHEPTUU, 3aKOH
COXpaHEHHUs MMITyJIbCa, 3aKOH COXpaHEHUs DIIEKTPUYECKOTO 3apsijaa, 3aKoH
COXpPaHEHHUsI MacCOBOTO YHCIIa, MOCTyNaThl bopa, 3aKOH paAOaKTHBHOTO pacmaja,
IpU 3TOM pPa3jIndaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe
BBIpA)KEHWE U YCJIOBHS (IpaHMIlbl, O0JIACTH) NPUMEHUMOCTH; ONPENEIATh
HaIpaBJICHUE BEKTOPA HHAYKIIMA MAarHUTHOTO TIOJIST TPOBOTHUKA
C TOKOM, CHJIBI AMIIepa ¥ CHITbl JIOpEHIIa; CTPOUTH M ONHUCHIBATh H300pakeHHE,
CO371aBaeMO€ TUTOCKUM 3€PKaJioM,
TOHKOW JIMH30M; BBIMOJTHATH SKCHEPUMEHTBI TIO0 WCCICIOBAHUI0 (HU3UIECCKUX
SBJICHUI Y TIPOLIECCOB C MCMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI: MpHU
3ToM (opMyIHpoBaTh MpoOIEMy/3alady M THIOTE3y y4eOHOro SKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOr0 OO0OpYyJIOBaHUs, MPOBOJUTH OIBIT U
(GopMyTUpOBaTh BBIBOJBI, OCYHIECTBIATH MPSIMBbIE W KOCBEHHBIE HW3MEpPEHUS
(bu3nUecKnX BEIWYWH, MPU ATOM BBIOMPATh ONTHUMAIBHBIN CIOCOO M3MEpPEHUS U
UCIIONIb30BaTh  W3BECTHBIE  METOJbl  OIIEHKA TOTPEIIHOCTEH  HM3MEpEHUM;
UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C HCIOIb30BAHHEM MPSMBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYUpPOBAaTh YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTaThl
MOJIYyYeHHOW 3aBUCHUMOCTU (PU3WYECKUX BEJIMYMH B BHUJAE TaOMUI U TpauKOB,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM HCCIEAOBaHUs; COOJII0AATh MpaBuiia 0€30MMacHOIO
TpyJa MpU MPOBEACHUM HCCIEAOBAHMM B paMKax YydyeOHOro SKCIIEpUMEHTA,
y4eOHO- HCCJIEAOBATENLCKOW W TPOEKTHOW JESITeIbHOCTH C HCIOIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00OpaTOPHOrO 00OpYyNOBaHUS; pelIaTh pacyETHbIC
3aJlay¥l C SBHO 33JIaHHON (PU3NYECKON MOJEIbIO, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHaJN3a yCIIOBUS 3aJaud BHIOMpPATh (PU3HMUECKYI0 MOJEIb,
BBIIETIATh (PU3MYECKUE BEIUYMHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ peIIeHHUs,
NPOBOAWTHL PpacyéThl M  OLEHWBATh PEATbHOCTh IOJMYYCHHOTO 3HAYCHUS
(¢u3nyecKoil BEIMYUHBI;, peliaTh KaYeCTBEHHbBIE 3a/1a4l: BBHICTPAWBATH JIOTUYECKU
HENPOTHUBOPEUYMBYIO LIETIOYKY PACCYXKJEHUN C OMOpOM Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHHS,

UCIIONB30BaTh  MPU  pEHIeHMH  y4ueOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTABJICHUs] YY€OHOW W HAYYHO-TIOMYJIAPHOW MH(pOpMAINH, MOJTYISHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOTydaeMyr0 HHPOPMAITHIO;
OOBSCHATh TPHUHIUIBI JACUCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKHX YCTPOUCTB,
pasznuyaTth yCJIOBHUSI MX 0O€30MacHOTO0 HCIOJIb30BaHUS B TMOBCEIHEBHOW >KU3HU;
NPUBOJIUTH TMPUMEPHI BKJIa/la POCCHICKUX W 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IMPOLIECCOB OKPYKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHUH; HCIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B
MOBCEIHEBHOM JKW3HU I oOecrieyeHus O€30MacHOCTH Mpu OOpalleHUHu C
npubopaMu W TEXHHMYECKUMH YCTPOWCTBAMH, [UJISI COXpPAHEHHs 3/0pOBbS U
COOJII0JIEHUsI HOPM IKOJIOTHYECKOr0 MOBEJEHUS B OKpYXKalolLel cpesie; padoTarh B
TpyIIe C BBIMOTHEHUEM PA3IMYHbBIX COLUATBLHBIX POJIEH,

IUTAHUPOBaTh pabOTy TPYIIbL, palHOHAIBHO paclpeAesiaTh OOA3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYAIUsIX, aJIEKBaTHO OIICHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE PAaCCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KoanuectBo 4acos DJIEKTPOHHBIE
No 11/ HanmeHoBaHMe pa3e/ioB U TeM (wnpposbic)
(]
g NMPorpamMMmblI Beero Kontpoannbie | IlpakTnueckue 00pazoBaTelkHbIe
padoThbI padoThbI pecypeel
Pazpen 1. PUBUKA U METO/AbI HAYYHOI'O ITO3HAHUA
bu6mmoreka [IOK
1.1 ®u3KKa ¥ METOJIbl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kutematika 5 https://m.edsoo.ru/7f41bf72
bu6nunoreka [JOK
2.2 Huramuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7f4 1672
Wroro no pazneny 18

Paszpen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM
TEOpUU

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
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bu6nmnorexa [JOK

3.2 OcHOBbI TEpMO/MHAMAUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMS BEILIECTBA. bubnnorexa [JOK
3.3 @da30BbIE IEPEXOABI 3 https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 24
Paszpnen 4. JIEKTPOIUHAMUKA
bu6mmoreka [{OK
4.1 OIeKTpocTaTiKa 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 371eKTpUYECKUil TOK. TOKH B bubmuoreka [{OK
4.2 PA3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszgeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIJACC

KosmmuecTBo yacos DJIEKTPOHHBIE
No 11/ HaunMeHoBaHue pa3iesioB U TeM (undposbie)
(]
= nporpamMmblI Beero Kourtpoabhbie | IlpakTHueckue obpazoBaTenbHbIe
padoThI paGoThI pecypebl
Paszpen 1. JIEKTPOAUHAMUKA
MarnutHoe nosie. DIeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKIUS 6 1 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 6
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKre U 3JIEKTPOMarHuTHhIE bubnuoreka [JOK
2.1 KoJIeOaHMs 4 1 https://m.edsoo.ru/7f41¢97¢c
MexaHW4ecKre U 3JIEKTPOMarHuTHhIE bubnuoreka [JOK
2.2 BOJIHBI 3 1 https://m.edsoo.ru/7f41c97¢
Bbu6mmoreka [JOK
2.3 Ormmika 5 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 12

Pasznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI CHIENIMATIBHON TeopUn
OTHOCHUTEIIHOCTH

3.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
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Nroro no pazaeny

Pa3znen 4. KBAHTOBAS ®U3UKA

5 bu6mmoreka [IOK
4.1 DJIEMEHTHI KBAHTOBOU OIITHKU 3 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 2 bubnuotexa [JOK
https://m.edsoo.ru/7f41¢c97c
bubmuoreka [JOK
4.3 ATOMHOE /PO 4 https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 9

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [JOK

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPODHU3UKH 3 hitos://m.edsoo.ru/7f41c97c
Wroro no pazneny 3
OBILEE KOJIMYECTBO YACOB I10O [TIPOTPAMME 34
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INOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIEKTPOHHBIE
Ne T Jlata uudposbie
n/n eMa ypoxa Kourtpoasnsie | IIpakTudeckue | ysyyenus 0bpasoBaTelbHbIe
Bcero 5 6 pecypchl
padoThI padoThI

®u3uka — HayKa O MpHUPOJIE.

1 HayuHble METO/IbI TO3HAHUS 1 Bubmorexa [OK
OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponpe u MecTo ¢usuku B
(opMHPOBaHUN COBPEMEHHON Bu6nuorexa ITOK

2 o 1
HaydHOM KapTUHBI MHDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON AESITETbHOCTH JTHOAEH
Mexanndeckoe IBUKEHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO Bu6suorexa [IOK

3 nBmKenus. Ilepememnienne, CKOpoCTs, ! https://m.edsoo.ru/ff0c3508
YCKOpEHHe
PaBHOMepHOE npsAMONIHMHENHOE bubnnorexa HOK

4 JIBIKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIIMHENHOE bu6nuoreka [IOK

S JBUKCHHUEC 1 https://m.edsoo.ru/ff0c372¢
CBoOoaHoe najeHue. Y CKOpeHHe bu6nmoreka [IOK

6 CcBOOOIHOTO ITaJICHUS 1 https://m.edsoo.ru/ff0c39¢cc
KpuBonmHeliHOE nBUXKEHUE.

7 JBH)KEHHE MATEPUAILHOM TOUKH TI0 1 Bubmmotexa LIOK

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada
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[Tpunin oTHOCUTEIRHOCTH [ amuiest.

bu6nmoreka [IOK

WNHeprmanbHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina. [lpunnun

Nmmynbe cuibl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IB)KEHHE

9 CyNepro3uLuyu cui1. Bropoii 3akon bubsmorexa LIOK
Hbr0TOHA /T MaTepHATbHOH TOYKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HeroToHa 1u1s bubnuoreka [JOK

10 MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsaroreHus. Cuna

11 TspKecTH. [lepBas KocMUuecKas bubnuorexa TIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK

12 TEa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapdummeHT tperus.

13 Cuita CONPOTHBIICHUS TP BHKCHHN Bubmmoreka [IOK
TeNma B KUIKOCTH HIIH Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynaTtenbHoe U BpamareabHOE

" JBIDKEHHE aOCOTIOTHO TBEPIOTO TEa. Bu6moreka [JOK
MowmeHnT cuisl. [1nedo cunsl. Ycenous https://m.edsoo.ru/ff0c4 126
paBHOBECHS TBEPAOTO TENIA
NMnynsc MmaTepualbHON TOYKH,

s CUCTEMBI MaTepUAIbHBIX TOUEK. BuGnnorexa [IOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

16

PaboTa 1 MOIITHOCTD CHIIBI.
Kunetnueckast sHeprust MaTepruagbHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IloTenunanbpHas OHCPTIH.

bu6nmoreka [JOK

[TorennmanbHast SHEPTHS YIPYTO
ne(OpMUPOBAHHON NMPYKUHBI.
[ToreHumanbHast HEPTHS TeNna BOIN3N
MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaJ'IBHI)Ie 1 HCIIOTCHIUAJIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHUs MEXaHHYECKOM
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHUEM MEXaHUYEeCKOU OHECPTrUn
Tella Ha MIPUMEPE PACTHKCHUS
PE3MHOBOTO KIyTa

20

KonTponbnas pabota mo teme
«Kunemaruka. /luHamuka. 3aKkoHBI
COXpaHEHUsI B MEXAHUKE)

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

21

OCHOBHbIE TOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOpHUH.
BpoynoBckoe nemxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2
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22

Xapakrep ABUKECHUS U
B3aMMOICHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH U
TBEPABIX TEN

23

Macca monekyn. Konnyecto
Bemiecta. [locTositHHas ABoraapo

24

TerutoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkxana remneparyp

Henscus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AbGcounoTHas TeMiepaTypa Kak Mepa
cpeaHel KHHETUYECKOM dHEPruu
JIB>KEHUS MOJIEKYJI. Y paBHEHHE

MenneneeBa-Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH /lanpToHa. ['a30BEIC 3aKOHEI

28

JlaboparopHas pabora
«HccnenoBanue 3aBUCUMOCTH MEXKITY
rapamMeTpamMu COCTOSTHHSI
Pa3peKeHHOTO raza»

29

N3omporneccsl B nealbHOM raze u ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
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BnyTtpennssa sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0x! e€ n3menennsa. Komnaectso

bubmuoreka [JOK

30 TEIUIOTHI U paboTa. BuyTpennss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOI'O UJI€aJIbHOTO
rasa

bu6mmoreka [JOK

31 Buzipt Tennonepenatin https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIOEMKOCTh BELIECTBA.

32 KonuuecTBo TemIoTsl mpu bubsmorexa IOK
Teruionepenade. AauadbaTHbINA MpoLecc https://m.edsoo.r/ff0c5c36
[IepBrlil 3aKOH TEPMOJAMHAMUKYU U €0 bubnunoreka [JOK

33 NPUMEHEHUE K U30IIpoLIEcCCaM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs mpoiieccoB B bubnuorexa [JOK
npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
[Mpunnun nevictus u KI1 rermooit bubnuorexa [JOK

35 MAaIlHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIT/]
DKOJIOTHYECKHUE TTPOOIJIEMBI

37 TETJIOOHEPT e THUKHU

18 O6o0maromuii ypok «MosekysipHas bubnuorexa [JOK

¢uzuka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonrponsHas pabora o teme

bubmuoreka [JOK

39 «Monexynspnas ¢puszuka. OCHOBBI
TePMOTUHAMUKID https://m.edsoo.ru/ff0c6a50
4 [TapooOpazoBanue U KOHJIEHCALIUS. bubnmoreka [JOK
0 Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTENbHAS
41 BII&KHOCTH BO3/lyXa. HachlleHHbIH bubsmorexa LIOK
map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramumueckue u
42 aMOP(bHLIe TeNna. AHU30TPONHS Bu6morexa [JOK
CBOHCTB KpHCTaILIoB. JKujkue https://m.edsoo.1ru/ff0c65f0
Kkpuctajbl. CoBpeMEHHbIE MaTepUallbl
[laBnenue U KpUCTaUIU3ALIMSL.
43 VY aenpHas TemaoTa IUIaBICHMUS. brbmiorexa [IOK
Cy6rumanys https://m.edsoo.ru/ff0c6708
44 v 5 bu6mmoreka [JOK
PaBHCHHC TCIIOBOTO bataHca https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. JINEKTPUIECKUil bubnuoreka [IOK
43 3apsan. JlBa BUJa 2IIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsa0B
IIpoBOHMKY, TUANEKTPUKH U
46 TOJTYTIPOBOIHUKH. 3aKOH COXPaHEHHUS Brbmiorexa [TOK

QJICKTPHUYCCKOTI'O 3apsAaaa

https://m.edsoo.ru/ff0c6bce
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BzaumoneiicTBue 3aps10B. 3aKoH

47 Kynona. To4euHbIil JIeKTPHICCKHiA bubmiorexa LHOK
saps https://m.edsoo.ru/ff0c6ced
Hanps:k€HHOCTB 3JIEKTPUUYECKOTO

48 nosst. [IpuHnun cynepno3uuuu Bu6suorexa [JOK
DNIEKTPUIECKHX TOJIeH. JIuHuHU https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
PaboTta cnit 31eKTpoCcTaTu4ecKoro

49 nouisi. [Torentman. Pasnoctsb bubnuorexa TIOK
TOTCHIIHAIOB https://m.edsoo.ru/ff0c6£00
[IpoBOAHMKY U AUBIIEKTPUKH B

50 AIIEKTPOCTATHYECKOM IIOJIE. bu6morexa LHOK
JIMBMeKTpHYecKas IPOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018

" bubnuorexa [JOK

51 OnektpoémkocTs. KonaeHncatop https://m.edsoo.rw/f0c7126
DNEeKTPOEMKOCTD MJIOCKOTO

52 KOHJICHCATOPa. DHEPTHS 3aPSHKEHHOTO bub6mmoreka IIOK
KOHJEHCaTopa https://m.edsoo.ru/ff0c72c0
Jlabopatopnas pabota "l3mepenue

53 3JEKTPOEMKOCTH KOHAEeHcaTopa'
[IpuHIUIT NENCTBUSA U IPUMEHEHHE

54 KOHJIEHCATOPOB, KOMMPOBAJILHOTO

ammapara, CTpyHHOTo IpuHTepa.
DnexTpocTaTHyecKas 3alluTa.
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3azeMIIeHHE AIIEKTPOIPUOOPOB

55

DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comnporusnenne. 3akon OMma J1st
ydacTKa [enu

56

[MocnenoBarenbHOE, MAPALIEIBHOE,
CMEIIIaHHOE COCIMHCHHE
npoBoaHUKOB. JlabopaTtopHast paboTta

«HSyLICHI/Ie CMCHIaHHOT'O COCAUHCHUA

PE3UCTOPOBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c 7410

57

Pa6oTta u MOLTHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axon OMa 1 MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenue DJIC nucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS»

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

59

DJIEKTPOHHAS MMPOBOJUMOCTh TBEPBIX
METaJIOB. 3aBHCUMOCTh
COTIPOTHUBJICHUSI METAJIOB OT
TemriepaTypbl. CBepXIIpOBOIUMOCTh

60

DIEKTPUYECKHUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB
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[TomynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBOAUMOCTh. CBoOCTBa

bu6mmoreka [IOK

1

6 p—n-nepexoza. lomynpoBoHIKOBbIC https://m.edsoo.ru/ff0c84ae
puOOpbI
DJIEKTPUYECKHI TOK B pacTBOpax 1

62 paciiaBax 3JCKTPOJIMTOB. BbuoauoTekxa ]_[OK
ONEKTPOIUTHYECKAS JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
DIJIEKTPOJIN3
DNEeKTPUYECKUN TOK B razax.
CamocTosTenbHbIN U Bu6muorexa [TOK

63 HECAMOCTOSITENBHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpudeckue npudopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE Bu6muoreka IIOK

64 npuMeHerne. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
O6o0marmuii ypok bubnmoreka [JOK

65 «3JIeI<Tp0I[I/IHaMI/IKa» httDS ://m.edso00.1u/ff0c88be
Konrponbnas padora no teme
«nekrpocraruka. [TocTosHHbIN Bu6nnoreka LIOK

66 BIICKTPHYCCKUH TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMuYHBIX Cperax»

p PesepBHblii ypok. KonTponbhas pabota bubnuoreka [JOK

o Teme "DieKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHbIil ypok. O0oO0mIarommii ypok

Bbu6morexa [JOK

68 o Temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME 63 3 3
11 KJIACC
KosmmyecTBo yacoB DJIEeKTPOHHBIE
N/ T TlaTta nudposeie
° eMa ypoka
n/n mMayp Beero Konrpoasubie | IIpakTruueckue w3ydenus o0pa3oBaTeIbHbIE
padoThI padoThI pecypcbl
IlocTossHHEIE MAarHUTHI U UX
B3anMOJIeiicTBIe. MarHUTHOE TIOJIE. Bu6uorexa [JOK

BekTtop MarHuTHOM UHAYKLUH.
JIvHMKM MarHUTHOM MHAYKUUU

https://m.edsoo.ru/ff0c9778

MaruuTHO€ 1oJie MPOBOIHHUKA C
TokoM. OTBIT DpcTena.

B3anmoneiicTBre TPOBOHUKOB C
TokoM. JlaboparopHas pabota
«M3y4eHne MarHuTHOTO OIS
KaTYIIKU C TOKOM)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
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JleficTBHE MAarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM U JIBHXKYIIYIOCS
3apspKeHHYI0 yactuily. Cuna
Awmmnepa. Cuina Jlopenna.

JlaboparopHas pabora
«Hccnenosanue nelucTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»

bubmuoreka I{OK https:/
m.edsoo.ru/ff0c9ac0

https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas: WHIYKITHS.
[ToTok BeKTOpa MarHUTHOM
uHaykiuu. IJ1C uaayknuu. 3akoH
ANEKTPOMArHUTHOW UHIYKIUH
®dapanes. JlabopaTopHas padota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

«I/ICCHG,I[OBaHI/Ie SABJICHUA
3J'ICKTpOMaI‘HI/ITHOI71 HUHAYKOUWN

NHayKTUBHOCTD. SIBIICHUE
camonHaykiuu. 9J1C caMOMHAyKIHN.
OHeprus MarHUTHOTO M0JIs KaTyIIKU
C TOKOM.

DJIEKTPOMarHuTHOE TOJIe

bubmmoreka [{OK

https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KontponbHas paboTa mo teme
«MarsuTtHoe 1noJe.
SHGKTpOMaFHI/ITHaSI HHIOYKIOUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58
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CB0OOOTHBIC MEXaHUYECKUE
koseOaHus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHH.
[IpeBpanienue sHepruu.
JlabopaTtopHas pabota
«Hccnenosanue 3aBUCUMOCTHU
nepuoaa MajbIxX KojieOaHHid rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»

bubnunoreka [IOK
https://m.edsoo.ru/ff0caf06

Koneb6arenbupiii KOHTYp. CBOOOIHBIE

3JIEKTPOMarHuTHbIE KojeOaHus B Bu6miorexa LIOK https://
HAcalIbHOM K0JIe0aTeIbHOM m.edsoo.ru/ff0cb820
KOHTYpE. AHasiorus MEXTY bubnuoreka [{OK https:/
MeXaHHIeCKHMH " m.edsoo.ru/ff0cb9c4
AIEKTPOMAarHUTHBIMU KOJI€OaHUSIMHU.

®opmyna TomcoHa.

[IpencraBnenue o 3aTyxaromux

KoseOaHusx. BeiHyXIeHHBIE Bu6muorexa [IOK

MexaHH4YeCcKHe Konebanus. Pe3oHanc.
BBIHy)K)IeHHLIe QJICKTPOMArHuTHBIC

https://m.edsoo.ru/ffOcbb86

Koe0aHus
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[Tepemennsbiii Tok. CuHYyCOUIATBHBIN
MepeMeHHbII TOK. MoITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JEHCTBYIOILEE 3HAUEHUE CUJIBI TOKA U

bu6mmorexa [IOK

10 Hanpsxenus. Tparchopmarop. https://m.edsoo.ru/ff0cbd34
TIpOU3BOACTBO, IIEpeiada 1 https://m.edsoo.ru/ff0cc324
MOTPEOJICHUE IIEKTPUUECKON
JHEPIUH.

MexaHnuyeckue BOJIHBI, YCIOBUS

pactpocrtpanenus. [lepuon.

CKOpoCTb pacnpoCTpaHeHHs U JJINHA Bubmaotexa IIOK
https://m.edsoo.ru/ff0cca54

11 BoHBI. [lonepeunsle u IpoAoIbHBIE
BOJIHBI. 3BYK. CKOpPOCTH 3BYyKa.

https://m.edsoo.ru/ff0cccOc
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEeKTPOMarHuTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTs. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. [IpuHIUIBI Bu6miorexa [IOK

12 PanoCBA3HA U TCICBUIICHUA. https://m.edsoo.ru/ff0ccfe

Passutue cpeacts cBsA3m.
Pannonokanus.
KonTponbhas pabora «Konebanus u bubmuoteka [IOK

13 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonHENHOE pacIpOCTpaHEHNE

" CBETa B OJJHOPOJIHOU cpere. Bubimorexa [L{OK
ToueuHblli HICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa

15 OtpaxeHue cBeTa. 3aKOHbI bubmmoreka [IOK
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oTpaxkeHus csera. [loctpoenue
n300pa’keHHH B IIIOCKOM 3€pKaJie.
[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yros moJIHOTro
BHYTPEHHET0 OTPa)KEeHUSI.

JlaGoparopHast pabota «M3mepeHue
noKasateJsi MPEIOMIICHHS CTEKIIa

https://m.edsoo.ru/ff0cd4e0

bub6mmoreka 11OK https://
m.edsoo.ru/ff0cd7f6

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne n3odpaxxeHuil B
nuH3e. PopmyIia TOHKOM JIMH3HI.

16 YBenudenue mH3bl. JlaboparopHas Bubnuorexa IIOK
paGota «MccieoBanme cBOCTB https://m.edsoo.ru/ff0cddle
M300paXeHHI B IMH3AX»

Hucniepcust cBeta. CII0XKHBIN cOCTaB
6enoro csera. L{Bet. JlJaboparopnas

17 pabora «Habmronenue nucrnepcuu
CBETa»

Nnrepdepenmus creta. Judpaxims
cBerta. JlndpakunonHas pemeTka. Bubmiorexa LOK hitps://

18 m.edsoo.ru/ff0ced22
ITonepeHOCTb CBETOBBIX BOJIH. https://m.edsoo.ru/ff0cf02e
[Tonsapusanus ceera
['paHuIBI TPUMEHUMOCTH

19 KJIacCHYeCcKor MexaHukH. [loctynarsl Bu6morexa [JOK

CIIELIMAIBHON TEOPHUH
OTHOCUTEIBHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTD

20 O/THOBPEMEHHOCTH. 3aMeIIeHHe Bubmmorexa LIOK
BPEMEHH H COKDAIICHHE [UTHHBI https://m.edsoo.ru/ff0cfa42

21 DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN bubmuorexa [JOK
yacTulbl. CBS3b MACChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TTOKOS
Kontponbnas pabota «Onrtuka.

22 OCHOBBI CIENUATBHOM TEOPHH bubnmorexa LHOK
OTHOCHTEIBHOCTID https://m.edsoo.ru/ff0cf610
®otonsl. Dopmyna [1nanka. JHeprus
¥ UMIyJIsC poToHa. OTKpPBITHE U brbmorexa LIOK

23 https://m.edsoo.ru/ff0cfel6
uccnenoBanue Gpotodrddexra. ONbITHI httos//m.edsoo.ru/f0cficd
A.T. CroneroBa
3akonbl pororddekra. YpaBHEHHE

24 DitrmrTeitHa 11 hoTod(deKTa. Brbmorexa [IOK

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
HaBnenne ceera. OnwiTel I1. H.
JleOeneBa. XuMHU4UeCKOe IEiCTBUE Bu6smoreka [IOK https:/
cBeTa. TexHUUYecKue ycTpoiicTBa 1 m.edsoo.ru/ffod04a6

25 MPaKTHYECKOe MPUMEHEHHE: Bu6miorexa LIOK https://
(boTosrneMeHT, GOTOAATUHK, m.edsoo.ru/ff0d0302
CoNTHEYHas OaTapesi, CBETOUO/T
Mopenb aroma Tomcona. ONbITHI
Pesepdop/a 10 paccessHuIO 0-YacTHIL. brbsmorexa IHOK https://

26 I m.edsoo.ru/ff0d091a https://

JaHeTapHasi MOJIeNb aToMa. m.edsoo.ru/fod0afa

[Tocrynater bopa.
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N3nydenue u nornomieHue GOTOHOB bubnmnoreka [{OK https://
IIPYU TIEPEXOE aTOMa C OJJHOTO m.edsoo.ru/ff0dOafa

27 YPOBHS SHEPTUU HA Ipyroi. Buasl bubnmoreka [{OK https://
CIIEKTPOB m.edsoo.ru/ff0d0ca8
OTKpBITHE PaJUOAKTUBHOCTH.

28 Onbitel Pesepdopa no Bubnmorexa IIOK
OTIpe/IENIEHNIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3ITy4YECHHUS.

Caoiicta anbpa-, 6era-,
raMMmausiydeHus. Binusaue
PaZavoOaKTUBHOCTH Ha )KUBbBIE
OpTraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.

29 W3otonsl. Anbga-pacna. bubnmnorexa [HOK
DJIeKTPOHHBIN U TTO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oerapacnan. 'amma-uznydenue
OHeprus cBA3M HyKJIOHOB B SIpE.

SnepHble peakuuu. fnepHblit

30 peakxrtop. [Ipobaembl, mepCreKTHBHI, bubmorexa [IOK
IKOJIOTHUECKUE aCTIEKThI SICPHON https://m.edsoo.ru/ff0d1356
SHEPreTUKU
OnemeHTapHble yacTUIbl. OTKpBITHE

31 no3uTpoHa. MeTobl HaOII0ACHUS U Bubmoreka [TOK

perucTpanru 3JCMECHTAPHBIX YaCTHUII.

https://m.edsoo.ru/ff0d0e38
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Bup 3sé3nHoro neda. Co3Be3nus,
SIpKI/IC 3Bé3,[[LI, IIJTaHCTBI, UX BUAUMOC
nBkenre. CojiHEYHAsl cCUCTEMA.
Comnnre.

33

3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [1aBHON
II0CJIeI0BAaTENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpeMEHHBIE
MIPEJICTaBICHUSI O IPOUCXOXKIEHUU U
sBostoriu CoJHIa U 3BE3]

34

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxenne n nBuwxenne CosHua B

lNamaktuke. ['anmaktukn. Y€pHbie
JBIPBI B IAPAX TAIAKTUK

Bcenennas. Pazberanue raiakTuk.
Teopust bosbioro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTIPOLECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

1.Yuebnuk: I'.SI.Msxumes, b.b.byxosues, H.H.Cotckuii. ®usuka — 10, M.: [IpocBemenue,
2020

2. VYwuebnuk: I'.S.Mskumes, b.b.byxosues, H.H.Cotckuii. ®uzuka — 10, M.:
IIpocsemenue, 2020

3. CrenanoBa I'.H. Coopnuxk 3anau o ¢usuke 10-11 knacc. M.: IIpocsemenue, 2019. —
240c.

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

1.Yueonuk: .. Mskumes, b.b.byxoBues, H.H.Corckwuii. ®uzuka — 10, M.: [IpocBemienue,
2020

2. Vwuebnwuk: I'.SI.Mskumes, b.b.Byxosues, H.H.Cotckuii. ®usuka — 10, M.:
IIpoceemenue, 2020

3. CrenanoBa I'.H. CoopHnuk 3anau no ¢pusuke 10-11 xmacc. M.: [Ipocsemnienue, 2019. —
240c.
4.YuebHoe 3MeKTpoHHOe n3aanue. MaTepakTuBHbIN Kypce dusuku s 7-11

kiaccoB. [Ipaktukym. ®U3MKOH. CD — auck. 2019

5.YuebHoe 31eKTpoHHOe u3aanue. IHTepakTHBHBIN Kypc Gusuku st 7-11
kiaccoB. JlaGopatopus Kupunn u Medoauit. CD — auck. 2019.

6.YuebHoe nekTpoHHOE n3aanue. Jlaboparopusie padbotsl o pusuke. [Apoda. CD — auck.
2019

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/ https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru/

YYEBHOE OBOPY/IOBAHHUE

Kommbrotep, MynbTuMeauitHbIN poekTop, MHTepakTuBHAs qocka, Habop maboparopHoro
o0opyaoBaHus i (HU3HUUECKOTO IKCIIEPUMEHTA.
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OBOPYJIOBAHHUE JUIs1 TIPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPAIIAM

CrangapTHBI HA0Op Ta00PaTOPHOTO 0OOPYAOBAHUS YUCHHUKA, BUPTYaJIbHAs (hU3UUECKast
naboparopus
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