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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHSI Ha YPOBHE CpEHETO 00IIero oopa3oBaHuUs
pa3paboTaHa Ha OCHOBE IOJOKEHMM U TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3zoBaTeibHOM TporpaMmsl, npeactaBieHHbx B PI'OC COO, a Takxe ¢
yuéToM ¢enepanbHol padoueil mporpaMMbl BOCIUTAHUS U KOHIIETIUU IPETogaBaHus
yueOHoro mnpeamera «®dusuka» B oOpa3oBaTelbHBbIX Opranusainusax Poccuiickoi
®denepanuu, peaiu3yIKUX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.
Copeprxanue mporpaMMmbl MO (U3MKE HAMPaBIEHO HA (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa odyuaromuxcs 10-11 knaccoB npu oO0ydeHnu ux Gpu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOro monaxona. IIporpamma mo
¢usuke coorBetcTBYyeT TpedoBanusiM OI'OC COO k miaaHUpPYyEeMbIM JTUYHOCTHBIM,
NpEeAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHS, a TakKKe YYHUTHIBACT
HEOOXOJIMMOCTh pealn3allid MEXIPEAMETHBIX CBSi3e (U3UKH C E€CTEeCTBEHHO-
HAy4YHBIMH YUeOHBIMU TIpeaMeTaMu. B HellonmpeaesitoTcss OCHOBHBIC 1€ U3YUYEHUS
¢bu3uKkn Ha YpOBHE cpeaHero ooOimero oOpa3oBaHUs, IUIAHHUPYEMbIE pe3yJIbTaThl
OCBOCHHUS Kypca (U3MKU: JIMYHOCTHBIE, METANPEIMETHbIE, MpeMeTHbIC (Ha 0a30BOM
YpOBHE).
[Iporpamma no pu3ukKe BKIIOYAECT:

o [IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHKCJIE TIPEIMETHBIE pe3yIbTaThl 10 TofaM 00y4eHus;

e coziepkanue yueOHoro npenmera «duszuka» no rogaM o0ydeHHs .
®du3rka Kak Hayka O Hambojee OOMIMX 3aKOHaX MPHUPOJIbI, BBHICTyNas B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaroreM wMupe. IIKonbHBIH Kypc GHU3UKHM — CHCTEMOOOPAa3YIOIMMK s
€CTECTBEHHO-HAYYHBIX yU4EOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3y4aeMbIX XUMHUEH, Owojorueu, GpuzndecKkon
reorpadueii u actpoHoMueil. Vcronmb30BaHUE W aKTHBHOE ITPUMEHCHHE (HU3UUCCKHUX
3HAHMM OMpeeNsieT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHUS HOBBIX MaTEpPHAJIOB C
3aJlaHHBIMU CBOMCTBaMH M Apyrux. M3ydenwe ¢Gu3nKu BHOCUT OCHOBHOHM BKJIAa B
dbopMHUpOBaHUE E€CTECTBEHHO- HAyYHOW KAPTUHBI MHUpa OOydYaroImHUXCs, B
dbopMHUpOBaHNE YMEHHUI MPUMEHATHh HAYIHBIA METO]T TO3HAHUS MTPH BBHITOJTHCHUHA UMU
y4eOHBIX UCCIICIOBAHHUH.
B ocHOBY kypca pu3uKu 111 YpOBHS CpeAHEro 00Iero oopa3oBaHUs MOJOXKEH Pl
UJEel, KOTOpPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €TOMOCTPOECHUSI.



Hoes yenocmuocmu. B cCOOTBETCTBUM € HEN KypC SBIIAECTCS JOTUUYECKU 3aBEPILIEHHBIM,
OH COAEpPXHT MaTepuajd M3 BCEX pasfeioB (HU3UKH, BKIOYACT KaK BOMPOCHI
KJIACCHUYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3MKH 0O0bEeIUHEH
BOKpPYr ¢usndeckux Tteopuid. Bemymum B Kypce sBisercs (GpopMHpOBaHHE
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHH, BELIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  mpearnonaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIHMANa (U3MYECKONW HAyKH, OCMBICICHHE CBS3H Pa3BUTHUSA
GU3MKH C pa3BUTHEM OOIIECTBA, & TAKKE C MHUPOBO33PEHUYCCKIUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOOIEMaMHU.

Hoes npuxnaonou nanpaserennocmu. Kypc Qusunku mpeamnojiaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYIECKUX H TEXHOJIOTHUECKUX TPUIIOKEHU N U3yUSCHHBIX TEOPHd
M 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEeJICTBOM BBEACHHUS AJIEMEHTOB COJIEpP)KaHMS,
MOCBAMIEHHBIX SKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 0OCYXIEHHUS MpOoOJIeM parMoOHAIBHOTO
IPUPOJIOTIONIH30BAHMSI U DKOJIOTUIECKON OE30MMaCHOCTH.

Crep>KHEBBIMH JIEMEHTaMU Kypca QU3UKH HA YPOBHE CpEHET0 001Iero oopa3oBaHus
ABIAIOTCS  (u3nyeckue Teopuu ((HOopMHUpOBaHHE TIPENCTABIECHUNW O CTPYKTYpe
NOCTPOCHHS PUBNYECKON TEOPUH, poJid (yHAAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B
COBPEMEHHBIX MPEACTABICHUIX O MPHUPOE, TPAHUIIAX IPUMEHUMOCTH TEOPHH, IS
OINMCAaHMSI €CTECTBEHHO-HAYYHBIX SIBIEHUH U MPOLIECCOB).
CHCcTeMHO-/IeSITeIbHOCTHBIN MOAX0/ B Kypce (GU3MKHU peau3yeTcsl Mpexie BCEro 3a
C4€T OpraHU3aIMu SKCIIEPUMEHTAIBHON JesTenbHOCTH o0yJaromuxcs. s 6azoBoro
YpOBHSA Kypca (U3MKH — DOTO HCMOJIB30BAHHE  CUCTEMBI  (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B MPOTrpaMMe 10
bu3uke OO0BETUHEHBI B OONIUMH CIHUCOK YYEHHUYECKUX MPAKTHYECKUX padoT.
Brinenenue B ykazaHHOM NepedHe Ja00paToOpHbIX paboT, MPOBOJUMBIX JIJIsi KOHTPOJIS
U OILICHKH, OCYIIECTBIISIETCS YYaCTHHKAMHU OOPa30BaTEIbHOIO IMpOLIECcCa UCXOAS U3
O0COOCHHOCTEW TUTAHUPOBAaHMSI W OCHameHus KkabuHera ¢usuku. llpu >TOM
o0OecnieurBaeTcsi OBJIAJeHUE OOYYAIOIIMMUCA YMEHHUSIMU MPOBOAUTH KOCBEHHbBIE
U3MEPEHMsI, MCCIEIOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEJIMYUMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbuioe BHUMaHUE yAENsSeTCs PELICHUIO Pacu€THBIX M KadyeCTBEHHBIX 3anad. [Ipu
TOM MJI1 Pacu€THBIX 3a/ay MPUOPUTETOM SIBIAIOTCA 3aladydl C SBHO 3aJaHHOM
(¢u3nyeckoil MOAENBIO, MO3BOJISAIONINE TPUMEHATh U3YUYCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca, Tak U HHTETPUPYS 3HAHUS U3 Pa3HbIX
pa3zaenoB. [[i1s kKauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3a1aHNS HAa O0OBSICHEHHUE
NpoTeKaHusl (PU3NYECKHUX SABJICHUHN U MPOILIECCOB B OKPYKAIOIIEH KU3HHU, TpeOyromme
BbIOOpa (U3MUYECKON MOAENM JJs CHTyallud MPaKTHKO- OPUEHTHPOBAHHOTO
XapakTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k maTepuasbHO- TEXHUYECKOMY
oOecrieyeHuIo y4eOHoOro mpouecca 0a30BbI YpOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero ooOmero o0pa3oBaHUS JOMKEH H3Y4aThCs B YCJIOBUSX IMPEIMETHOIO
kaOuHeTa (U3UKA WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWMHETa TIPEIMETOB
€CTeCTBEHHO-HAyYHOTO IWKJa. B kaOuHeTe (GU3MKH MODKHO OBITH HEOOXOAMMOE
naboparopHoe 000pyAOBaHUE /ISl BHITIOJHEHUS! YKa3aHHBIX B MPOTpaMMe Mo (pU3MKE
YYEHUYECKHUX TIPAKTHUECKUX paObOT M IEMOHCTPAIIMOHHOE 000pYyI0OBaHHE.
JleMOHCTpallmoHHOe 000pyAoBaHHE (OPMUPYETCSI B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHOW JOCTaTOYHOCTH W OOECICYMBACT IIOCTAHOBKY TICPEYUCIICHHBIX B
nporpamMme 1o (U3MKE KIFOYEBBIX JEMOHCTpAIMN NIl MCCIEAOBAaHUS H3y4aeMbIX
SIBJICHUH ¥ TPOIIECCOB, SMITUPHICCKUX U(PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JIabopaTopHOE 000pynOBaHUE ISl YUSHUYECKHUX MPAKTUICCKUX padoT hopMUpyeTCs
B BUJIE TEMATHUYECKUX KOMILJIEKTOB U 00ECIIEUYMBAETCA B pacu€re OJHOTO KOMIUIEKTa
Ha JByX oOydarommxcs. TemaTHueckue KOMIUIEKTHIJIa00paTOpPHOTO 000pYyAOBaHUS
JOJKHBI OBITh TIOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU AaHAJIOTOBBIX U
U(GPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX HM3MEPHUTENIbHBIX CHUCTEM B BHJIE
1M (POBBIX JTA0OPATOPHUH.

OCHOBHBIMHU LIETISIMU U3YUYEHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e popMupoOBaHME UHTEpeca M CTPEeMJICHUS OOYyYaIOIUXCS K HAy4YHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTHE HMX HHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSM;

 hopMupOBaHKE HaAYYHOTO MUPOBO33PEHHUSI KaK pe3ysibTaTa N3y4eHHUs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAJIBHBIX 3aKOHOB (DPU3HKHU;

e popMHpOBaHKEC YMEHHI OOBSICHSATD SIBJICHUS C MCIIOJIB30BaHUEM (PU3HUCCKUX
3HAHWA W HAYYHBIX JIOKA3aTEIbCTB;

e opMupoBaHHE TPENCTABICHUNW O pONU (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTiKeHne 3TUX 1iesiell 00ecreynBaeTCsl pelieHueM CIeAyIOMX 3a/1a4 B MpoLecce
U3y4deHUs Kypca PU3MKH Ha YPOBHE CPETHEro 001Iero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUNM 00 OOIIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsSX, BKIIOYAs MEXaHUKY, MOJEKYISApHYIO (UBHUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(PU3UKY;

e popMHpOBaHNE YMEHUN IPUMEHSITh TEOPETUUECKUE 3HAHUS III00BICHEHUS
(bU3UYECKUX SBJICHUN B IPUPOJC U JJISI IPUHITHUS MIPAKTUUYECKUX PEIICHU N
B IIOBCEHEBHOM JKU3HHU,

¢ OCBOCHME CIIOCOOOB PEIICHUS pa3IMYHBIX 3aJa4 C SBHO 3aJlaHHOU
dbuznyeckod MoOAeNbIO, 3a/ad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIHHOE
co3fiaHue (PU3MUecKoi MoJIeNn, aJICKBaTHOU YCIOBUSAM 3a]1auu;

e IOHUMaHUE (PUBMUECKUX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeay,

e OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS W TIPOBEICHUS
bU3UYECKUX HKCIICPUMEHTOB, aHaliM3a M HHTEpHIpeTanuu uHOOpMaINH,
OTIpEICNICHHsI JOCTOBEPHOCTHU MOJYYSHHOTO PE3YIbTaTa;

e CO3/IaHUE YCIIOBHM JJIA Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATECITHHOCTH.

Ha uzydenue ¢usuku (0a30BbIN YPOBEHb) Ha YPOBHE CpEIHEr0 00IIETro 00pa3oBaHUs
orBoauTtcs 136 dacos: B 10 kimacce — 68 yacoB (2 yaca B Hefeno), B 11 kimacce — 68
4yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemslii B mporpaMMe 1o (pu3uke nepedyeHb JabopaTOPHBIX HIIPAKTUYECKUX
paboT sBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEIb JI€TA€T BBIOOP TPOBEICHUS
7abopaTOpHBIX pabOT U OMBITOB € Y4YETOM HHIMBHAYAIbHBIX OCOOCHHOCTEH
00yJaromuxcs.



COIJEPKXAHUE OBYUYEHUA10
KJIACC

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

®dusuka — Hayka o npupone. Hayunsie MeTObI IO3HAHUS OKpYXKarowero Mupa. Pois
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOABL. DKCIEPUMEHT B (DU3HKE.
MopenupoBanue (GuU3MUECKUX SABICHUM U mponeccoB. HayuHble rumoTessl.
duznyeckue 3aKOHbl W TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb n mecto ¢puzuku B GOpMHPOBAHMM COBPEMEHHOM HAYyYHOW KapTHUHBI MUpA, B
IIPAKTUYECKOUN AEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanorosble U 1udpoBbIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuxka

Mexannyeckoe ABMXeHHE. OTHOCUTEIBHOCTh MEXaHWUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpeaHsIs CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE
MaTepUaJbHOM TOYKH, HMX MPOCKIMHM Ha OCH CHUCTEMbl KoopauHat. CroxkeHue
MEePEMENIEHUM U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W  paBHOYCKOpPEHHOE TMIpsAMOJMHEHHOE JBWXeHue. [ 'paduku
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH, YCKOPEHUSI, IyTH U MEPEMEIICHUS MaTepUAIbHOMN
TOYKH OT BPEMEHH.

CBoOoaHoe majzeHre. Y CKopeHue CBOOOHOTO MaCHUS.

KpuBonmueitnoe nBuxeHue. JIBH>KEHHME MATEpUAIBHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM TT0 MOJTYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, TUHEHHAsICKOPOCTh. [lepron
1 yactoTa oOpamenus. [leHTpocTpeMuTebHOEe YCKOPEHUE.

TexHu4ecKkne yCTpOWCTBA W MPAKTUUECKOE IPUMEHEHUE: CHUIOMETp, JBUKCHUE
CHApSJI0B, LIEMTHBIC U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaens CUCTeMBI OTCUETA, MILTIOCTPALIMS KHUHEMATHYECKUX XapaKTEPUCTUK IBUKCHUS.
[IpeobpazoBaHne TBHKEHUI C HCTIOJIB30BAHUEM MPOCTHIX MeXaHu3MOB. [ lageHue Ten
B BO3JyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBKeHHs Tejaa, OPOIICHHOTO IO YIJIOM K TOPH30HTY M
TOPU30HTAIIBHO.



N3mepenue yckopenus cBoOoHOTO najnenus. Hanpapnenue

CKOPOCTH TPHU JIBUKECHHUU IO OKPYKHOCTH. Yuenuyeckuu

9KCnepumenm, 1abopamophule pabomol

N3ydyeHnrne HepaBHOMEPHOTO ABUKEHHUS C LIEIBIO OMPEICICHUSI MTHOBEHHON CKOPOCTH.
UccnenoBanne COOTHOLICHUSI MEXIY NOyTSAMH, MPOWJICHHBIMUA TEIOM 32
MOCJIEIOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHue nBUKEHMs 1IapyKa B BA3KOU )XKUAKOCTU. M3yueHue

JBIDKECHUS TeJla, OPOIICHHOTO ropu30HTaNbHO. Tema 2. /lunamuxa

[TpyHIMIT otHocuTenpHOCTH  [aymmmnes.  IlepBbld  3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoil 3akoH HbroToHa s
MarepuanbHOM TOUkH. TpeTuii 3akoH HproTOHA 17151 MatepuanbHbIX TOUYEK.

3akoH BceMupHOTO TsroreHus. Cuna Tsikectu. [lepBas KocMUuecKasi CKOPOCTb.

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

Tpenue. Bunpbl Tpenus (moxosi, ckofibxxkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHs CKONBbXEHUS U cwia TpeHus mnokos. Koaddumument tpenus. Cuiia
CONPOTHUBIICHUS MPU IBUKEHUU TEJIa B KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpalleHus. llnedo cuibl. YcinoBus paBHOBECHs
TBEPJIOTO TEA.

TexHuueckne yCTpOMCTBA U IPAKTUUYECKOE NMPUMEHEHUWE: NOAUIUITHUKH, IBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHME Macc B3auMOAEHCTBYIOMMX Tell. Bropoit

3akOH HproTOHAa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ie(OpMalivu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSA, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECUS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi N3yuenue

JBUKEHUST OpyCKa M0 HAaKJIIOHHOM ITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPY>KUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaiuu.

HccnenoBanne ycinoBur paBHOBECHUS TBEPAOTO TENlA, UMEIOIIETO OCh BPAILICHUS.
Tema 3. 3akonsvl coxpaneHus 6 MexaHuke

NMnynbe MatepuanbHOW TOYKHM (Tea), CUCTEMbl MAaT€pUANIbHBIX Touek. Mmmynbce
CUJIbI M M3MEHEHUE HUMIyJibCa TeNla. 3aKOH COXPAaHEHHUsS HUMITyJbca. PeakTuBHOE
JIBIKECHHE.

Pabota cuibl. MOIIIHOCTB CHJTBI.

Kunernueckas sHeprus marepuaabHON TOUkU. Teopema 00 M3BMEHEHNH KUHETUYECKON
SHEPIUHU.

[Torenuuanbuas sHeprus. lloTeHnuanbHas SHeprusi ynpyro aeGopMupoBaHHOM
npyxunbl. [loTeHManbHAs SHEPrUs Tejaa BOJIU3U MOBEPXHOCTU 3EMJIH.
[ToTennuanbHble ¥ HEMOTEHIIUANIbHBIC CHITBL. CBsI3b paOOThl HEMOTEHIIUAIBHBIX CUJI C
U3MECHEHUEM MEXaHMYECKOM OHEPruM CHUCTEMBl TeJl. 3aKOH COXpPaHEHUS
MEXaHMYECKOU YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue YCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIEP,
PY>KUHHBIA MUCTOJIET, TBIKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE BHKEHUE.

[lepexoa MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprbsie pabomsi

N3yuyenune abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIXHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKOW SHeprumrtesia Ha
IpUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOINHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYUECKOI meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOM TEOpUU M HX OMBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep HABIKEHUS W
B3aWMOJICMCTBUS YaCTUIl BelleCTBA. MOJIen CTPOCHUS Ta30B, KUJIKOCTEN U TBEPABIX
Te1 U O0OBSCHEHUE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mmepbl
Monekyn. KonnuectBo BemiectBa. [loctostHHas ABoraapo.

TenmoBoe paBHOoBecue. Temnepatypa u €€ usmepenue. lllkana remneparyp Llenbcust.



Mopens uaeansHOoro rasza. OCHOBHOE YpPAaBHEHHE MOJIEKYJSIPHO- KHHETHYECKOU
TEOpUU UACAITBHOrO0 ra3za. AOCONIOTHAas TeMIeparypa Kak Mepa CpelHen
KMHETUYECKOW SHEPTUM TEIUIOBOTO JBHXKEHMsS dvactull raza. [llkama temmepatyp
KensBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Janerona. M3omponeccsl B HI€aIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['padrueckoe npeacTaBieHre U30IPOLECCOB: U30TEPMA, U30X0pa, N300apa.
TexHudeckue ycTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETD, OapomMeTp.
Jlemoncmpayuu
OnbITHI, JTIOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCITMHEHMUI.
OnpiTbl 10 AP GY3UN KUAKOCTEN U ra3oB.
Mopens 6pOyHOBCKOTO JABUKEHUS.
Mopnens onbita ITepHa.
OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.
Mogenb, HILUTIOCTPUPYIOLIAs IPUPOAY JABIEHUSA ra3a Ha CTEHKH cocyaa. OmbITHI,
WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUS UJCAJIbHOTO rasa,

U30IPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi
Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MepeHUHOoOBEMa
KOMHATBI, JABJICHUS U TEMIIEPATYpPhl BO3AyXa B HEM.
HccnenoBanne 3aBUCUMOCTH MEXKAY NTapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOIrO
rasa.

Tema 2. Ochogbl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpeHHsSI 3HEprusi TEPMOIUHAMUYECKON
CUCTEMBI U CrocoObl €€ m3meHeHus. KonamdecTBo TerioTel U pabora. BHyTpeHHss
SHEPIUs OJJHOATOMHOTO UAEaIbHOTO ra3a. Buibl Temionepenayu: TEMIONPOBOIHOCTb,
KOHBEKIHsI, U3JIyYECHHE. Y JeIbHas TEIUIOEMKOCTh BellecTBa. KOJIMYECTBO TEILIOTHI
IIpU TEIUIoNepeaaye.
[Tonsitue 06 agmabatHOM mporecce. [lepBriif 3akoH TepmonuHaMuku. [IpuMenenue
MEPBOr0 3aKOHA TEPMOJAMHAMHUKH K wH3oTmpoleccaM. [ 'paduueckas UHTEpIpETaALIUs
paboThl rasa.
Bropoii 3akoH TepmoanmHamuku. HeoOpatumocTh mporieccoB B mpupoze. TernmoBbie
MamuHbl. [[pUHIUIIBI TEMCTBHS TEIUIOBBIX MAIIVH.
ITpeobpa3oBaHus SHEPTUH B TEIIOBBIX MamuHaX. KoadpuimeHT moyie3Horo aeicTBus
teruioBod Mammebl. [ukn KapHo u ero kodduimeHT mMmone3Horo aeiCTBUS.
DKOJOTHYECKHUE MPOOIEMBI TETUTIOIHEPTETHKHY.



Texunueckue YCTPOWCTBA M IPAKTHUYECKOE MNPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHHMsl, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEPIrUM Teja MPHU COBEPIIECHUH palOThl: BBUIET MPOOKHU U3
OYTBUIKU MOJI IEUCTBUEM CXKaTOr0 BO3JlyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
yTéM TpeHus (BUIEOAEMOHCTpALUSA).

N3meneHnne BHyTpeHHEH dHEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpIT 0 aAMabaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).
Mopenn mnapoBoil TypOWHBI, JABUTaTeisi BHYTPEHHErO CropaHusi, pPEaKTHUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

N3Mmepenue ynenbHOoN TEIII0EMKOCTH.

Tema 3. Acpezammnvie cocmoanus eewyecmea. Pazoevie nepexoovt
[TapooOpazoBanne u koHjaeHcanusa. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIW mnap. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Tteno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMmeHHble Marepuanbl. [liaBienue u
KpUCTaITU3aus. Y nefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHu4eckne ycTpoCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUU TOJY4YEHUS COBPEMEHHBIX MAaTepUajoB, B TOM 4YHUCIE
HAaHOMAaTepHUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus U MIIABJIEHUS KPUCTAIUTMYECKOTO BemecTBa. JleMoHcTpanus
KpUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomsl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiieKTpoAMHAMUKA

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJNEeKTpUYECKHil 3apsa. [[Ba BHIa 3IEKTpUUYECKHX 3apsJiOB.
[IpoBOAHUKH, AUIIEKTPUKH U MOITYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiza.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHBIM 3JIEKTPUUYECKHAN 3apsl.
Onektpuueckoe nojie. Hanpsok€HHOCTH 3iiekTpudeckoro mnois. [lpuniun



CYNEPIIO3ULUH IIEKTPUUECKUX MOEH. JINHUN HANPSX)KEHHOCTH JIEKTPUUECKOTO TIOJIS.
Pabora cun snektpocraruueckoro mois. llorenmman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOJHUKM W JUABIEKTPUKU B DIEKTPOCTATHYECKOM Tone. Jludnekrpuyeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: DJIEKTPOCKOTI, JIEKTPOMETP,
AIEKTPOCTAaTUYECKas  3allluTa, 3a3eMJIEHHE  3JIEKTPONPUOOpPOB, KOHAEHCATOD,
KOIMPOBAJIBHBIN anIapar, CTPYWHBIN IPUHTED.
Jlemoncmpayuu

YCTpoNCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyeckas 3amuTa.

JINPNEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCHUMOCTD ANEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLAAH
IJIACTUH, PACCTOSIHUS MEXKAY HUMH U JTUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku ¢ paznuunplx cpeoax
DNeKTpUYeCKu i TOK. YCIOBUS CYUIECTBOBAHUS DJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuiia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa JiJ1st ydacTka IETH.

DIEeKTpUUECKOoe CONPOTUBIICHUE. YJIETbHOE COMPOTUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapAIIIEIBHOE, CMEIIIAHHOE COEIUHEHHE MPOBOAHUKOB.

PaGota aneKkTpuyeckoro Toka. 3akoH JIxoyns—Jlenna. MomHoCTh
AJIEKTPUYECKOr 0 TOKA.

DNEeKTpOABMKYIIAsl CUJIA U BHYTPEHHEE CONMPOTUBIIEHNE HCTOUYHHKA TOKA.3aK0oH OMa

JUIS1 TIOJIHOM (3aMKHYTO#) 5iekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNeKTpOoHHas OPOBOJMUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIpPOBOUMOCTb.

DneKTpuuecKkuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHHUKHY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHMKOBBIE TPUOOPHI.
DneKTpUueCcKui TOK B pacTBOpax H  pacIiuiaBax dSJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DICKTPOIIU3.



ONeKTpuYeCcKuid TOK B rasax. CamMOCTOSTENBHBIM M HECAMOCTOSATENBHBIA pa3psm.
Monnus. I1na3ma.

TexHudeckne yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHHUE: aMIEPMETpP, BOJBTMETD,
peocrar, VCTOYHUKH TOKa, AIIEKTPOHATPEBATENBHBIE npuOopBl,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BAKYYMHBIH AHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA O/, ralbBaHUKA.
Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHMOCTb CONPOTHUBJIEHUS LWIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBL INIOIIATU
NOTNIEPEYHOr0 CEUEHUS U MaTepHaIa.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe U3MEPEHUE DNEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTH BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3ydeHne cMEMaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 5SIEKTPOIBHKYIIEH CHUJIbI HCTOYHMKA TOKA W €ro BHYTPEHHErO
CONPOTHUBIICHHUS.

HaGmonenue snexTpomnusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kilacce OCyIIECTBIAETCS C y4ETOM
cCollepKaTeNbHbIX MEXKIIPEIMETHBIX CBS3€d C KypcamMd MaTeMaTHKU, OHOJIOTHH,
XUMHH, Teorpaduu ¥ TEXHOIOTHH.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOT'O TTO3HAHUSA:
SABJICHUE, Hay4HbId (aKkT, rumore3a, ¢u3NUecKas BeIMYMHA, 3aKOH, TEOpPHs,
HaOJII0IeHNE, SKCTIEPUMEHT, MOIETTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHHM, nuHEWHas GyHKIus, napabdodna,
runepOosia, X rpapuKd W CBOWCTBA, TPUTOHOMETPHUYECKUE (DYHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U
UX NPOEKIMU HAa OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonoeua: wmexaHudeckoe [BIKEHUE B KHUBOW mpupozae, Auddys3us, ocmoc,
TEMJI000MEH HUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEIAayd, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU MTPUPOLE.

Xumus: NIHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHME AaTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJIIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEP/BIX TEII, KUJIKOCTEU U



ra3oB, OJJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs JUCCOLMALINS,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONIb30BAHUEM MEXAHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOAUIMIIHUKYU, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS WMMITYJbCA B
TEXHHUKE (pakeTa, BOAOMET U APYTHE), ABUTATE]b BHYTPEHHETO CrOpaHMsl, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHJUIMOHEpP, TEXHOJOTMU  MOIYYEHUS
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YMHCIIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTAaTUYECKasl 3allUTa, 3a3eMJIEHHE BJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN
OPUHTEP, DBJEKTpOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MNPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUSA

ITocTossHHBIE MarHuThHl. B3anMogencTBHE MOCTOSSHHBIX MarHUTOB. MarHuTHOE II0JIC.
Bekrop MarauTHOM MHAYKUMU. [IpUHIMII Cyneprno3uliMi MarHUTHBIX ToJen. JInaumn
MAarHUTHOM WHAYKUMU. KapThHa NUHUNA MarHUTHOM HMHIAYKIWHM OIS IOCTOSHHBIX
MarHuTOB.

MarunurtHoe 1oJie MpOBOJHKUKA C TOKOM. KapThHa TMHUNA UHIYKIUU MAarHUTHOTO TOJIS
JIJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTOIIPOBOJIHUKA, KATYIIKHU C
TokoM. OnbIT OpcTena. BzaumoaelcTBue MpoOBOHUKOB CTOKOM.

Cuna Amrmepa, e€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOayJb W HampaBiieHUE. [[BHKeHUE 3apsyKEHHOW YacTHUIIBI B
OJIHOPOJTHOM MarHuTHoM Tosie. PaGora cwibl JlopeHiia.

SIBieHHe SIEKTPOMArHUTHOM WHAYKUHMHU. [IOoTOK BEKTOpa MarHWUTHOM WHIYKIIHH.
DNIEKTPOABIIKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKIMK Dapajes.
Buxpesoe anekTpudeckoe mosie. DIeKTPOABMKYIIAS CUila MHIYKIIMKA B MPOBOJHUKE,
JTBUKYIIEMCS MTOCTYMATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTD. SIBICHUE CAMOMHIYKIIMU. DJICKTPOABMIKYIIAs CHUIa CAMOMHIYKIIUH.
OHeprusi MarHuTHOTO TIOJiI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHU4YecKne yCTPOMCTBA W MPAKTUYECKOE NPUMEHECHHUE: ITOCTOSIHHBIE MArHWTBHI,
BJICKTPOMATHUTBI,  DJICKTPOJIBUTATEIb, YCKOPUTEIM  DJIEMEHTapHBIX  YaCTHII,
WHAYKIIMOHHAS MEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM MOJIEM. JINHUM

MHIYKIMY MarHUTHOTO ITOJISL.

B3anmopeiicTBue AByX NIpOBOJAHUKOB ¢ TOKOM.Curia

Awmnepa.

JevictBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJINTA. SIBICHNE
AJIEKTPOMArHUTHOW UHIYKIUU.

IIpaBuno Jlenna.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUJIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBiieHne CaMOUHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHnrne MarHuTHOIO MoJist KaTyIIKH ¢ TOKOM.

HccnenoBanne neicTBUSA IOCTOSTHHOIO MarHuTa Ha pamMKy ¢ TokoM. McciienoBanue
SIBJICHUSI DJIEKTPOMArHUTHOW UHAYKLIHH.

Pa3nen 5. Koe6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHbIE KOJ1€DAHUA

Konebarenvnas cucrtema. CBOOO/HBIE MeXaHWYecKHe KojebaHus. ['apmMoHHuUecKue
konebanusd. [lepuon, yacrora, ammuuryaa u ¢asza xonedanuid. [Ipy>KUHHBIN MasTHUK.
MaremaTu4ecKuii MasTHUK. YpaBHEHUE rapMOHUYECKHX KojeOanuid. [IpeBpamienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarensubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUJICAIBHOM
Koyie0aTeTbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHMYECKUMU MAJIEKTPOMATrHUTHBIMU
koneOanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPTUU B HJICATBHOM
KoJe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaloumux KoieOaHusX. BbIHyXJIeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennblii Tok. CHHYCOUAANbHBIM MEPEMEHHBIH TOK. MOUIHOCTh NEPEMEHHOIO
TOKA. AMIUIUTYTHOE U JEUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U HAIIPSIKEHUSL.
Tpauncdopmatop. [IpousBoacTBo, nepenavya u NOTPEOICHUE dNEKTPUISCKON IHEPTHH.
OKOJIOTUYECKHE  PUCKM  MpU  MPOU3BOACTBE  dJeKTpodHepruu.  KymnbTypa
HCMOJIB30BAHUS JIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TexHnyeckne yCTpPOMCTBA M IMPAKTHYECKOEC NPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
TE€HEepaTop NEPEMEHHOIO TOKA, JINHUU AJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOaTeIbHOM cucTeMbl (IPYKUHHBIM WU
MaTeMaTU4eCKUM MasTHHK).



HaGmonenue 3atyxaromux konebanuid. Mccinenopanue

CBOICTB BBIHYX/ICHHBIX KoJieOanuii. Habmonenue

pe30oHaHca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNUS.

OcuumiorpaMMbl  (3aBUCUMOCTHA  CHJIBI TOKa W HalpsDKEHUS OT BPEMEHH) s
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3onanc npu nocinenoBaTeIbHOM COETMHEHUHN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH
Y KOHJIEHCATOpa.

Mogenb JIMHUM 2JIEKTpOoNepeEaadH.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomsi

HccnenoBanue 3aBUCMMOCTU MEPUOJA MAJbIX KOJIEOAHUM Tpy3a Ha HUTH OT JIJTMHBI
HUTHU U Macchl Irpy3a.

HccnenoBanne NMEpEMEHHOrO TOKAa B LIENM W3  IOCIEA0BATEIBbHO COCIWHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaHUNIHbLE B0IHbL

MexaHnueckue  BOJHBI, ycloBHs — pacnpocTtpaHeHus.  Ilepuon.  CkopocTh
pacrpocTpaHeHusi M JUIMHA BOJHBL [lomepeyHble W MPOAOJIbHBIE  BOJIHBI.
WNuTtepdepenius u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.
ONEeKTPOMArHUTHBIE BOJHBI. YCIOBHUS M3JyYEHHUS DIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekrpomarnutHoi BosjHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpakKeHHE, MpEeJOMIICHUE, MOJIApU3aius, AUQpaxius,
uHTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHuTHBIX BOJIH. [[puMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[IpuHUMOBI  paguoOCBSI3UW W TeleBUACHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

Texuuueckne  yCTpOMCTBA M IPAKTHMYECKOE  IPUMEHEHHE:  MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl [MArHOCTHKA B TEXHUKE W MEIULHHE, panap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacrpocTpaHEHHE OTIEPEUHbIX U MPO0JIbHBIX BoJH. Konebmromeecs
TEJO0 KaK UCTOYHUK 3BYKa.

Habmronenne oTpakeHus ¥ PEIOMIICHNS MEXaHUYeCKUX BoiaH. Habmonenue
uHTEpPEpeHINH 1 TUHPAKIINA MEXaHUIECKUX BOJTH.3BYKOBOM PE30HAHC.
HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH MYaCTOTOM
KoJIeOaHMIA.



HccnenoBanne CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH:  OTPaXEHUE, IIPEIOMIICHUE,
noJIApu3aLys, IMPpakuus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHErHOE pacpOCTPAHEHUE CBETA B OAHOPOLHOU
cpene. JIyu cBeta. ToueuHbIli HCTOYHHUK CBETA.

OTtpaxxeHnue cBeTa. 3aKOHBI OTpakeHHsl cBeTa. [locTpoenne n300paxeHuil B MI0CKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJIEHUS CBeTa. AOCOJIIOTHBIM MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbIi Yros IOJIHOTO
BHYTPEHHETO OTPaXKEHUS.

Hucnepcust ceeta. CioxHbIN cocTaB 6enoro cseta. LIBer.

Cobuparome M pacceuBarouue JUH3bl. ToHKas JuH3a. DOKyCHOE pacCTOsSHHE U
onTHUYEeCKass cuiia TOHKOW JuH3bl. llocTpoenune wu300pakeHH B COOMpAIOMIMX U
paccenBaroluX JUH3aX. PopMyiia TOHKOW JIMH3bI. Y BEJIUYEHUE, 1aBAEMOE JTUH30M.
[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. UuTepdepenius cBera. KorepeHTHbIE HCTOUYHHMKH. Y CIOBUSA
HAO0JIIOIEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHONKapTHUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus csera. JudpakunoHHas pemérka. YciaoBHe HaAONIOJEHUS TIJIaBHBIX
MakCUMyMOB TIIpd NaJEHUH MOHOXPOMAaTHYECKOro cBeTa Ha JUPaKIUOHHYIO
pPEIETKY.

ITonapu3anus csera.

Texnuueckue ycTpoilcTBa M MpakTUUYECKOE MPUMEHEHHUE: OUYKH, Jiyna, (oToamnmapar,

NPOCKIIMOHHBIA  amnmapaT,  MHMKpPOCKON,  TEJIECKOI,  BOJOKOHHas  OITHKA,
nudpakImoHHas pemeéTka, IoJIIpoul.

Jlemoncmpayuu

[IpsamonuueiiHoe pacnpoCcTpaHeHHe, OTPAKCHUE U MPEJIOMJICHUE CBETA.

OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEe oTpaxeHnue. Mozaens cBeToBoa.
HccnenoBanne cBOWCTB M300paKeHUI B TUH3AX.
Mojgenn MUKpPOCKOTIA, TEIECKONA.

HaGmronenne narepdepeHInm cBeTa.

HaGmronenne nudpakaum cBeTa.

Hab6mronenne nucniepcuu ceeta. [lomyuenue

CIIEKTpa C TOMOILIBIO IIPU3MBI.

[Tomy4yenwue crekTpa ¢ moMoIIsio AudpakunoHHoi peméTku. Habmonenue
MOJISIPU3ALAN CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi



N3Mmepenne nokasarens npeaoMileHus crekia. Mcenenosanue
CBOICTB M300paxeHuil B tuH3ax. Habntogenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUM OTHOCUTEIBLHOCTH

I'panuLbl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTsl cienuaibHON TEOPUU
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJISL CKOPOCTHU CBETa B BaKyyMe, IPUHIUII
OTHOCHUTEJIIBHOCTH DWHILTEMHA.

OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALIEHUE JJIMHBI.
DHeprus v UMILYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MacChl C PHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIHUS MOKOS.

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmot KEAHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBs3u ’Hepruw (HOTOHA C €r0 YaCTOTOM. DHEpPrus u
UMITyJIbC (POTOHA.

OtkpeiTie U wuccnenoBanue Qorordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotoadpdexra. YpaBHenue OuHmTeHa 1 Qotodrddekra. «KpacHas rpaHUIa»
doTorddexra.

JaBnenne cBera. OmnbeiTel II. H. JleGenena.

XUMHYECKOE JIEMCTBUE CBETA.

Texuuueckue YCTPOWCTBA W MPAKTUYECKOE MpUMEHEHUEe: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUOI.
Jlemoncmpayuu

dotor(pheKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

Hccnenoranue 3akoHOB BHeNTHETo pororddekra.

CBeToauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pezepdopna no paccestauro o -gactuil. [Imanetapuas
mozenb aroma. [loctynater bopa. M3nydenue u nornomieHrne GOTOHOB MU MEPEXoie
aToMa C OJHOTO YpPOBHS 3HEpruu Ha Jpyroil. Bunbl criektpoB. CHeKTp ypoBHEi
SHEpPruU aToMa BOJIOPOJa.

BostHOBBIE cBOMicTBa yacTull. BonHel ae bpoinsa. KoprnycKynsipHO-BOITHOBOM Iyaaus3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITyUYCHHE.

TexHuyeckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: CHEKTPAIBHBIA aHAIU3
(cIexkTpOoCKoIl), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pezepdopaa. Onpenenenue

JUTMHBI BOJIHBI J1a3epa.

HaGntoneHne nuHeiyaTbIx CIEKTPOB U3IydeHus. JIazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HaGmtoneHue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOUIME  CJOKHOCTH  CTpoeHMs  sapa.  OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeneneHuio cocraBa paguoakTUBHOTO
usnyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-usnydeHus. Biusaue painoakTUBHOCTH
Ha KUBbIE OPraHU3MBI.

OTtkpriTHE IPOTOHA U HeWTpoHa. HykinoHnHas mozens siapa ['eiizenOepra— MBanenko.
3apsn sapa. MaccoBoe unciio sapa. M3oTonsl.

Anbda-pacnian. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacnaa. ['amma- u3iaydeHue.
3aKOH paJMOAKTUBHOIO pacraja.

DOHeprusi CBA3U HYKJIOHOB B sifipe. AnepHbie cuibl. Jledext Maccrl siapa. Aaepubie
peakiuu. JleneHue u cCUHTE3 SIEp.

Snepubiii peaktop. TepmosimepHsiii cunte3. [IpoGnembl U MEPCHEKTUBHI SAEPHON
SHEPIreTUKU. DKOJOTUYECKUE ACTIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOIIOIEHUS U PETUCTPALIMU DIIEMEHTAPHBIX YacTull. DyH/IaMEeHTalbHbIE
B3auMoieicTBHA. ENMHCTBO u3nuecKkol KapTUHBI MUpa. TeXHUYeCKue yCTPOMCTBa U
IIPAKTUYECKOE IIPUMEHEHHE: JO3UMETDP, KaMepa

BuiibcoHna, siiepHbIi peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHLI.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (poTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otanbel pa3BUTHS acTpoHOMHUHU. I[IpukinagHoe M MHUPOBO33PEHUECKOE 3HAUYCHHUE
aACTPOHOMUH.

Bun 38é3qH0T0 Heb6a. Co3Be3aus, SpKue 3BE3/IBI, TUIAHETHI, KX BUIUMOC JIBHKCHUE.
ConHeunas cucreMa.

Connne. ConneuHass akTUBHOCTh. McTounuk sHeprun ComHIla W 3BE3A. 3BE3MBI, UX
OCHOBHBIC XapaKTEpPUCTHKU. JluarpamMma «CHeKTpadbHBIA KJIACC — CBETUMOCTBY.
3BE3bI TJIABHOW TMOCJIEHOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY JJIs
3BE3/1 TJIABHOM ITOCIIE0BATEILHOCTU. BHYTpeHHEE CTpOeHUE



3BE31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKJICHUU U 3Bomtonnu CoyHIA U
3BE31. DTambl )KU3HU 3BE3/I.

Mnuneunsiii Ilyte — Hama I'amaktuka. Ilonoxxenne u nBumxenne ConHua Bl amakTuke.
Tunel ranakTuk. Paguoranaktuky U KBa3apbl. UHEpHBIE ABIPHI B SIApPaX TAIAKTUK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa001a. Paz0eranue rajakTuk.

Teopus bosbiioro B3peiBa. PeMKTOBOE U3ITyYeHHUE.

Macmtabnast  cTpyktypa Bcenennoil.  MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaGmtonenust HEBOOPYKEHHBIM — IJ1a30M € HUCTOJb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM [T OMPEJCIICHUS TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTO MOJYIIApUs U IPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mnaner, Miaeuynoro I1ytu.

O6o0maromnee noBTOpPEeHNE

Ponbs ¢u3uku u acTpOHOMHH B SKOHOMHYECKOW, TEXHOJIOTMYECKOU, CONHAIBHOU H
ITUYECKOU cepax MeaTeIbHOCTH YeIoBeKa, pOib U MECTO (M3UKU U aCTPOHOMHH B
COBpPEMEHHOW HAy4yHOW KapTHHE MHpa, Poib (puznueckoil Teopur B HOPMUPOBAHUM
npeAcTaBiIeHUN 0 PU3MUecKoll KapTHHE MHUpa, MECTO (PU3UYECKON KapTHUHBI MUpPa B
0011IeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJACTABICHUN O IPUPO/IC.
MexnpeaMeTHbIE CBA3H

Nzyuenne kypca ¢usnku 6a30Boro ypoBHs B 11 Kjmacce oCymiecTBISETCS ¢ YIETOM
COJIEp)KATENIbHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMd MaTeMaTHUKH, OHOJIOTHH,
XUMUHU, Teorpauu U TEXHOJIOTHH.

Meoscnpeomemmuvle nonsimus, CBI3aHHbIE ¢ U3YYEHUEM METOJ0B HaYyYHOTO TO3HAHMS:
SBJICHUE, HAy4HBIM (akT, Trurore3a, ¢uU3MYecKas BeIUYMHA, 3aKOH, TEOPHs,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTMPOBaHNE, MOJIEIb, U3MEPECHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPaBHCHHM, TPUTOHOMETPUYECKHE (YHKIIHU:
CHHYC, KOCHUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKIUH HA OCH KOOPJAWHAT, CIOXKECHUE BEKTOPOB, IPOU3BOJIHBIE
AJIEMEHTapPHBIX (YYHKIUH, MPU3HAKK ITOA00HS TPEYTOJIbHUKOB, OTIPEICIICHHUE TIIOIIA/IH
I0CKUX (hUryp u oobEMa Te.

buonoeus: >nekTpudeckre SBICHUS B )KMBOW NPHPOJE, KoJeOaTeIbHbIC TBUKCHUS B
KUBOW MPUPOJAE, ONTUUYECKHUE SIBJICHUS B KMBOW NPUPOJE, NCHUCTBUE paavalliv Ha
YKUBBIE OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJICKYJ, KPHUCTAJUIMYECKasi CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTATUTMYCCKON PEMIETKH, CICKTPaIbHBIN aHAJIN3.



l'eocpaghusi: mMarHUTHBIE TOJIOCa 3€MIIM, 3aJIEKUM MAarHUTHBIX PYI, POTOChEMKA
3eMHOU MMOBEPXHOCTH, IPE/ICKa3aHNEe 3eMIIETPSCEHUN.

Texnonoeus:  JNWHUM  DJEKTpONepenay, TEeHepaTop  MEPEeMEHHOro  TOKa,
ANEKTPOABUTATENlb, WHIAYKLUMOHHAS TN€4b, pajaap, paguonpuéMHHUK, TEJIEBU30p,

anteHHa, tenedoH, CBYU-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas OaTapes.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «duU3uka» Ha ypOBHE CpeHEro 00IIero 00pa3oBaHUs
(6a30BbIll YpOBEHb) JOJKHO OOECHEUYUTH JOCTHKEHHE CIEAYIOIUX JMYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIC pPE3yJbTaThl OCBOCHUS yueOHOro mpeamera «Ddusuka» JOKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOJCTBOBATHCS
C(OPMHPOBAHHOW BHYTPCHHEW TIO3MIMEH JIMYHOCTHU, CHCTEMOW IICHHOCTHBIX
OpPHCHTAIMi,  TO3MTUBHBIX  BHYTPEHHUX  YOEXKICHHH,  COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IEHHOCTSIM POCCUICKOT0 00IIIeCTBA, PACIIUPEHUE KUZHCHHOTOOIIBITA
M ONbITa JCITCIBHOCTH B MPOIECCE pealn3aldd OCHOBHBIX HAIPaBICHHIM
BOCITUTATEIBHOM JIEATEIILHOCTH, B TOM YHUCJIC B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :
C(OPMHUPOBAHHOCTh TPAKIAAHCKOHN MO3UIIUU 00YYAIOIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIEeCTRa;
MPUHSATHE TPaJUIMOHHBIX  OOINEYEIOBCYECKHX TIYMAHUCTHYECKHX U
JIEMOKpaTHYECKUX [ICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B WHTEpECax TIPakKIaHCKOTO
001IecTBa, Y4acTBOBaTh B CAMOYIIPABICHHH B 00pa30BaTeIbHON OpraHU3aINY;
YMEHHE B3aMMOJICHCTBOBATh C COLMATBHBIMA HHCTUTYTaMHU B COOTBETCTBUU CHX
(QYHKIHMSIMU ¥ HA3HAYCHHEM;
TOTOBHOCTh K TYMAaHHTAPHOW M BOJIOHTEPCKOW ICATSILHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;
LIECHHOCTHOE OTHOLIECHUE K FOCYJJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM

POCCHICKUX YYEHBIX B 007aCTH U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO MOBEICHHUS; CTIOCOOHOCTh
OIICHWBATh CUTYAIMIO ¥ MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACH Ha MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESATENbHOCTA YUYEHOTO;
OCO3HAHHE JTUYHOTO BKJIJIa B TIOCTPOCHUE YCTOWYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHNS
ACTETHYECKOE OTHOIICHHUE K MUPY, BKITIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



5) TpyA0BOTr0 BOCTIMTAHMSA:
MHTEpPEC K pazuyHbIM cdepaM MNpoPECCHOHAIBHON NEATEIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHNE COBEPIIATh OCO3HAHHBII BBIOOP Oy MyIIei
npodeccun 1 peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBL;
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTH (PU3MKH
Ha MPOTSKEHUU BCEH JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:
c(hOpMHPOBAHHOCTb 9KOJIOTHYECKON KYJbTYpbl, OCO3HaHHE TJI00aIbHOTO
XapakTepa SKOJOTHYECKUX MpooIieM;
IUTAHUPOBAHUE U OCYIIECTBICHHE JIEUCTBHUI B OKpYXkKarollel cpesie Ha OCHOBE 3HAHUS
L[€JIEH YCTOWYMBOIO PA3BUTHUs YEJIOBEYECTBA;
pacipeHue OMbITa JIEATETBHOCTH SKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUM 10 (PU3UKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:
c(hOpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HUECKON HAYKH;
OCO3HAHHME IIEHHOCTU HAay4YHOW NESITEebHOCTH, TOTOBHOCTh B MPOIIECCE H3YyUCHUS
(GU3MKU  OCYIIECTBISATh MPOEKTHYID M HCCIEAOBATENbCKYIO  JeATEIbHOCTD
MHIMBUYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIE YHUBEpPCcAJIbHbIE yueOHbIe AeiicTBUsABa3oBbIe

JIOTHYeCKHe AeHCTBUA:

CaMOCTOSITEJILHO dbopMynupoBaTh U aKTyalH3UpoOBaTh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEJIN NIESITENBHOCTH, 3a/aBaTh NMapaMeTpbl U KPUTEPUU UXIAOCTHKECHHUS;
BBISIBIIATh 3aKOHOMEpPHOCTH W  NIPOTUBOPEUYHUS] B  pPaccMaTPUBAEMbIX
bu3HUeCKUX SIBICHUAX;

pa3pabaThiBaTh TUIAH pEIIEHUS MPOOJIEMBbI ¢ YYETOM aHalM3a UMEIOIUXCS
MAaTepPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIbTATOBLEISM,
OLIEHUBATh PUCKH MOCJIEACTBUM AEATENBHOCTH;

KOOPJAWHUPOBATH U BBINOJHATH pabOTy B  YCIOBUSIX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIJIEHUE MIPU PEIIEHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTebCKHE 1EHCTBUA:

BJIAJIETh HAYYHON TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUAMU U METOAAMHU
bu3nUYecKol HayKH;



BJaJIeTh HABBIKAMHU Y4eOHO-HCCIENOBATEIbCKOM W MPOEKTHOW JESTeNIbHOCTH B
o0nactT (U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB pelieHus] 3a7ad (PU3MUECKOTro COJEp)KaHus, MPUMEHEHHUIO pa3IMuHBIX
METOJIOB MMO3HAHUS;

BJIAJICTh BUJIAMHU JCATEIHLHOCTH TIO0 MOTYYSHUIO HOBOTO 3HAHMS, €T0 UHTEPIPETAIIHH,
npeoOpa3oBaHUIO ¥ IPUMEHEHHUIO B Pa3IMYHbBIX YU4EOHBIX CUTYaIUIX, B TOM YKCIIE IPU
CO371aHUM YYEOHBIX POEKTOB B 00JACTH (PUBUKHU;

BBISIBIISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTYaJU3MpPOBATh 3a/1ady, BBIIBUTATh
TUMOTe3y €€ peleHus, HaXOAWTh AapryMEHThI /ISl JIOKa3aTelbCTBa CBOMX
YTBEPIKJICHUH, 33]1aBaTh MapaMeTPhbl U KPUTCPUU PEIICHHUS,

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON NEATEIHHOCTH,
B TOM YHCJIC TIPU U3yYeHUU (DU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh IPUOOPETEHHBIN OTIBIT;

yMETb MEPEHOCUTH 3HAHUSI 110 (PU3HUKE B MPAKTUICCKYIO 00JIACThKU3ZHEACATSIHOCTH;
YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH; BBIIBUTaTh HOBBIC
UJIeH, TIpeJyIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHHS;CTABUTH MTPOOJIEMBI 1

3aJlayy, IOMyCKAIOIUe albTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ nnpopmanmeii:

BJaJ€Th HAaBBIKAMHU TOJy4YeHUd HHPopMalud (HUIUYECKOTO COJACpKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOATENHHO OCYIIECTBISATh IOUCK, aHalu3,
CUCTEMAaTH3allMI0 W HWHTEPHpPETAlMI0 HHPOpPMALMK pa3IUYHBIX BHIOB U (HopM
IpEe/ICTaBIICHUS;

OILICHUBATh IOCTOBEPHOCTh MH(OPMAIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUI B
pEIICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3aIMOHHBIX 3a/ad C
coOMoieHneM TpeOOBaHWNM HPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, T'MTUEHBI,
pecypcocOepeXeHrs, IPaBOBBIX M JITHYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHhl (PU3NYECKOTO COJEPKAHHS B Pa3IWYHBIX (opMarax ¢ y4ETOM
Ha3HaueHUs WHGOPMAIMM U IEJIEBOW ayIUTOPHUM, BhIOMpas ONTUMAIBHYIO (Bopmy
MPE/ICTABIICHUS W BU3YyaIH3aIUN.

KoMMyHUKaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIE 1eHCTBUA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JEATEITHHOCTH;



pacno3HaBaTh NPEANOCHUIKA KOH(MDIMKTHBIX CUTYAllMi U CMSITYaTh KOH(MIUKTHL;
Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCIOJIb30BATh IPEUMYIIIECTBA KOMAaHAHOW U MHIUBHU1yalIbHOU pabOTHI;
BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEHUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM Ka)KJOT0 WiIeHa KOJIEKTUBA;

IIPUHUMATH LIEIM COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBATH W KOOPAUHHUPOBATH
JNEUCTBHS MO €€ JOCTH)KEHHUIO: COCTAaBIIATH IJIAH JEWCTBUM, PacCIpeleisiTh POJU C
y4€TOM MHEHUHN yYaCTHUKOB, OOCYKJATh PE3YJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh KAauyeCTBO CBOEr0 BKJAJa M KaXJOr0 Y4YacTHMKAa KOMAaHAbI B OOLIUH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBbIE TPOEKTHI, OLIEHUBATh UJIEU C MO3ULMU HOBU3HbI, OPUTMHAIBHOCTH,
PaKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh MMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIUYHBIX CHUTYaIUSX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTUBHBbIE YHHBepcaJibHbIEe Y4deOHble eiicTBHS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH TO3HABATEIBHYIO JEATEIBHOCTD B 0071aCTH (GDU3UKU U
ACTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISATH IJIAH PEUICHUS pAaCUETHBIX U KAYECTBEHHBIX 3a/a4, IJIaH
BBITIOJTHEHUSI MPAKTHYECKOM pabOThl ¢ YU4ETOM HMMEIOIIMXCA PEeCypPCcOB,COOCTBEHHBIX
BO3MO>XHOCTEW U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacHIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHM; JeNaTh
OCO3HAHHBIH BBIOOp, aprYMEHTHPOBATh €ro, OpaTh Ha ceOs

OTBETCTBEHHOCTH 32 PEILIECHUE; OLICHUBATH

IpUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO M TIPOSBICHUIO JPYAUIMH B OO0JACTH (PU3UKH,
MTOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbLHbI HHTEJLJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YIBTATOB LEIISM;

BIIAJICTh HABBIKAMHU TI03HABATEIHFHON pPEeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB HOCHOBAHUN;



MCIIOJIb30BaTh MPUEMBI pedIeKCUH JIsl OLUEHKU CUTYyallMH, BBIOOpAa BEPHOIO
peleHns;
YMETH OLICHUBATh PUCKU M CBOEBPEMEHHO NPHUHHUMATh PEIICHHUs 10 MXCHHKEHUIO;

IIPUHUMATh MOTHUBBl W apryMEHTBhl JAPYIMX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBl M apryMEHTBhl JAPYIMX NPH AaHAJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B npouecce nocTXeHMs TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTrpaMMBbI 1O (hU3HKe
JUIsL YPOBHSI CpPEeIHEro oOuiero oOpa3oBaHMs y OOYyYalOLIMXCS COBEPILIEHCTBYETCS
SMOIMOHAIBHBIN UHTEIJIEKT, MPEANOIararoniicOpMmMpoBaHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJACTh HAIPaBICHUS Pa3BUTUS COOCTBEHHOM 3MOLIMOHAIBHOU C(ephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHUsA,  BKIIOYAIOLWIEr0  CAMOKOHTPOJIb, yYMEHUE  INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJECHHME, CIIOCOOHOCTh  aJalTUPOBAThCI K
AMOIMOHATBHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEN MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHXKEHUIO LIEIU U YCIIEXY,
ONTUMM3M, HUHULIMATUBHOCTh, YMEHHUE JIEMCTBOBATh UCXO/ISI U3 CBOUX BO3MOYKHOCTEM;
HMIIATUH, BKIIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHANIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €r0 MPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHHIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAUBATH OTHOUICHUS C
JIPYTUMH JIIOJIbMH, 3200TUTHCS, TPOSABIIATh MHTEPEC U pa3pemiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce mpeameTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTpaXKkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poib W MecTo Gu3ukd B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B pPa3BUTUHU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YVYHUTHIBATh TPAHUIIBI IPUMEHECHHS U3YUYCHHBIX (PU3NUECKUX MOJIETICH: MaTepraabHas
TOYKa, MHEpLUHAJIbHAS cUCTeMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TENO, MICATbHBIN Ta3,
MOJIEJIA CTPOEHHUS Ta30B, )KUIAKOCTEN U TBEPIBIX TEJI, TOYEUHBIN AIEKTPUUECKUH 3apsi
IpH perieHuu QU3NIECKUX 3a/1a4;



pacro3HaBaTh (PU3UYECKUE SABICHUS (MPOLIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYISIPHO-KMHETUYECKOM  TEOpUM  CTPOCHHUS  BEIIECTBA U
ANEKTPOAVHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBHKEHUE,
CBOOOJHOE MajJeHHE Tell, JBUKEHUE 110 OKPY>KHOCTHU, UHEPLUS, B3aUMOICHCTBHUE TEll,
muddy3us, OpOYHOBCKOE [BIKEHHE, CTPOCHHE MKUIKOCTEH W TBEPABIX Tel,
U3MeHeHrue o0bEMa Tel NpH HarpeBaHuM (OXJIAXKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAUus, IUIAaBJICHUE, KPUCTALIM3aUUs, KHUIIEHUE, BIAXXKHOCTh
BO3/yXa, MOBBILICHUE JIABJICHUS r'a3a MPU €ro HArPEBAHUU B 3aKPBITOM COCY/JIE, CBSI3b
MEXIy IapaMeTpaMH COCTOSIHHMSA Ta3a B M30IpPOIECCax, »JJIEKTpU3aluus Ted,
B3aMMOJIECTBUE 3aPA0B;

OMHUCHIBATh MEXAaHWYECKOE JIBIJKCHHE, MCIOJIb3ys  (U3MYECKUE  BEJIMYUHBI:
KOOpJIMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUJIa, UMITYJIbC
Tena, KUHETUYECKash JHEPrusi, MOTCHI[MAJbHAs DJHEPrus, MeXaHudeckas paboTa,
MEeXaHU4YecKasi MOIIHOCTh; MPU ONTUCAHUH MPABWILHO TPAKTOBATh (PU3UUYECKHUIN CMBICIT
UCIIOJIb3YEMBIX BEJIMUMH, HUX OOO3HAUEHUS U EIUHUIIBI, HaXOJUTh (OPMYIIHI,
CBSI3BIBAIOIIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BETUUNHAMU,

OMHCHIBATh M3YYEHHBIE TETUIOBBIC CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, WCIIOIL3YS
dbu3uveckue BEIMYMHBI: JIABJICHUE Tas3a, TeMIIepaTypa, CPEIHss KUHETHYECKas
SHEPIUs Xa0TUYECKOTO JBUKEHHS MOJIEKYJI, CPEIHEKBAIPATUYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPrusi, padora raza, ko3 UIIMEHT MOJIE3HOTO
JENUCTBUS TEIJIOBOTO JBUTATENs; MPU ONMMCAHUY MPABUIBHO TPAKTOBATH (PU3UUYECKUI
CMBICII UCTIOJIB3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IMHUILIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEIUUMHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUEABICHUS
(mporecchl),  HCHONB3YAd  (U3MYECKUE  BEIMYMHBI:  DJIEKTPUUYECKUNM  3apsl,
ANEKTPUUYECKOE T0JI€, HAMPSHKEHHOCTH MOJIS, MOTEHLIUAJI, PA3HOCTh MOTEHIIUAJIOB; PH
OMHMCAHUK TPABWIHHO TPAKTOBATH (YU3UUYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYUH, UX
0003HaUYEHUS U CAMHHUIIBI; YKA3bIBATh (POPMYIIBI, CBSI3BIBAIONINE JTAHHYIO (U3HUECKYTIO
BEJIMYMHY C APYTUMU BEINUYNHAMU;

aHAM3UPOBATH (PU3MUECKHE TIPOLIECCHI U SBIICHUS, UCTIONB3YS (PU3NYECKHUE 3aKOHBI U
MPUHLMUIBL 3aKOH BceMupHoro tsarorenus, I, II m III 3akonsl HeroToHa, 3akoH
COXpAaHEHHS] MEXaHWYECKOM DHHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHLIHUI
CyNepHo3ullMd CHJI, MPUHLUUI PABHONPABUS HWHEPUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPUI0 CTPOEHUS BEIIECTBA, T'a30BbIE 3aKOHbBI, CBS3b
CpeAHel KUHETUYECKOM HHEPrHM TEIUIOBOrO ABUKEHHS MOJIEKYJl ¢ aOCOIIOTHOM
TEMIIEPaTypOil, MEePBbIA 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHHUSI 3IEKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAXKEHUE M YCIOBUA (TpaHULbI,
00J1aCTH) MPUMEHUMOCTH;
OOBSICHSITh OCHOBHBIE MPHUHIMUIIBI JACHCTBHUS MAaIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBUS MX O€30MACHOr0 MCIHOJb30BaHUS B MOBCEIHEBHOU
KU3HH;
BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIECIOBAHUIO (PU3MUECKUX SBJICHUN U MPOIECCOB C
WCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUM, MpuU 3TOM (HOPMYIUPOBATH
npoOsieMy/3ajadyy U TUIOTE3y Y4EOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEIJIOKEHHOTO 000PYI0BaHMUSI, TPOBOJUTH OTBIT U (DOPMYITUPOBATH BHIBO/IBI;
OCYIIECTBIIITh MPSIMbIE U KOCBEHHbIE M3MEpeHUs (U3UYECKUX BEIUYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIBHBIA CIOCOO W3MEPEHUsT M HCIOJIb30BaTh H3BECTHBIC METObI
OIICHKU MOTPEITHOCTEH U3MEPEHUH;
UCCJIeIOBAaTh 3aBUCUMOCTH MEXIY (DU3MYECKUMM BEITMYMHAMHU C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUN, TIPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yIbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAC TaOJNHI] U
rpaduKoB, JenaTh BEIBOABI IO pe3yIbTaTaM UCCIEIOBAHUS;
coOo1aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEICHUM HCCIIEIOBAaHUN B paMKax
y4e0HOT0 SKCIEePUMEHTa, y4eOHO-UCCIIeA0BATENbCKOW M MPOCKTHOMACSITENIBHOCTHU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPaTOPHOr0 000PYAOBAHMUS;
pemiarh pacu€THbIE 3a/Jaud C SBHO 3aJaHHOW (U3MUECKOW MOJIETbI0, HCIOIB3Ys
¢du3znueckre 3aKOHbBl M TPHUHIIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aJlayd BHIOWPATh
(bu3MUECKYI0 MOJIENb, BBIJACIATh (PU3NUYECKHUE BEJIMYUHBI U (HOPMYITBI, HEOOXOUMBIE
Uil €€ pelieHus, NPOBOJAUTh PACUYETHl U OLEHHMBATh PEATBHOCTH IOJYYEHHOIO
3HaueHUs (PU3NYECKON BETUUNHBL;
pelaTh KaYeCTBEHHBIE 3a/1a4H: BBICTPAUBATh JIOTUYECKHA HEMTPOTUBOPEUUBYIO LIETIOUKY
pacCy>KIeHUN C OMOpOi Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (U3HUECKHUE
SABJICHUS;
UCII0JIb30BaTh Opu  pemeHur  y4eOHBIX ~ 3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMUN
npecTaBieHuss Y4eOHONH U HAyYHO-TIONMYJISIPHON WH(GOPMAIINH, MOTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMyI0 HH(OPMAITHIO;
IPUBOJUTH MPUMEPHI BKJIaAa POCCUHUCKHUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYXAIOMIETO0 MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUIA;
WCIIOJIB30BaTh TEOPETUYECKUE 3HaHWS MO (U3MKE B TMOBCEAHEBHOW JKM3HU IS

oOecrieueHusi 6€30MaCHOCTH MPU OOpaIIeHUU C IPUOOPAMH M TEXHUYECKUMU



YCTPOUCTBAMH, ISl COXPAHCHHS 370OPOBbS M COOJIOJACHHS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TPYNIE C BBITOJHCHHEM DPA3JIUYHBIX COIMAIBHBIX DPOJICH, IaHUPOBATH
paboTy Tpymmbl, paIMOHAIBHO pacHpenessaTh OOSI3aHHOCTH U IUTAHWPOBATH
JESATEIHPHOCTD B HECTAHAAPTHBIX CUTYAIIMAX, aJIcKBAaTHO OIICHUBATH BKJIA]] KaXKIO0TO U3
YYaCTHUKOB T'PYIIIEI B pEIICHUE pacCMaTPUBAaEMOM TTPOOIICMBI.

K kxonmy oOydenuss B 11 kjacce mpeameTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poiib W MecTo GU3UMKu B (HOPMUPOBAHUU
COBPEMCHHOW HAy4YHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMCHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHUYCCKOW JCATEIBHOCTH JIFOJACH, IEJIOCTHOCTh M EIUHCTBO
du3HUeCKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS H3YYCHHBIX (U3NYCCKUX MOJETCH: TOYCUHBIH
AIICKTPUYCCKHH 3apsi]l, JIyd CBETa, TOUYCUHBIN HICTOYHUK CBETA, sIJICPHAsT MOJIC/Ib aToMa,
HYKJIOHHAs MOJICJIb aTOMHOTO si/Ipa MPY PEIICHHH (PU3NYSCKUX 3a]1ay;

pacrno3HaBaTh (U3HUECKHE SBICHUS (MPOIECChI) M OOBICHATH UX HA OCHOBE 3aKOHOB
AJICKTPOAMHAMUKHA M KBAaHTOBOW (PU3MKH: DJICKTpUUYECKAsl MIPOBOIUMOCTbD, TEILJIOBOE,
CBETOBOC, XMMHYECKOE, MarHUTHOE JICHCTBHS TOKAa, B3aMMOJICHCTBHEC MAarHWTOB,
ANEKTPOMArHuTHasi MHYKLUS, JEMCTBIE MarHUTHOTO TOJIA Ha MPOBOJIHUK C TOKOM U
IBUKYIIUNACA 3apsll, DJIEKTPOMArHUTHbIE KOJ€OaHWS W BOJIHBI, MPSMOJIMHEIHOE
pacnpocTpaHeHHe CBeTa, OTpakeHHUe, MpeIoMIIeHHue, HHTEpPEpeHIHs, AUPPAKIUs U
MoJISIpU3allis CBeTa, AUCIEpCcHust cBeTa, horoannekTpudeckuii ahdext (pororddexr),
CBETOBOE JaBJCHHE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOAOPO/a,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaJInOAKTUBHOCTB;

ONMMCHIBATh M3y4YEHHBIE CBOMCTBAa BemlecTBa  (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE, DIEKTPUUECKYIO MPOBOJAUMOCTD PA3IMYHBIX CPEM) U DIEKTPOMArHUTHbBIC
ABJICHUS (TTPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIIMYUHBI: dJICKTPUICCKUHN 3apsi, Cuiia
TOKa, DJIEKTPUYECKOE HAMpPsHKCHHE, SJIEKTPUYECKOE CONMPOTUBIEHUE, PAa3HOCTh
MOTEHIINAJIOB, JIEKTPOABIDKYIIAs Ccuiia, padoTa TOKa, MHIYKIHUS MAarHUTHOTO TIOJS,
cwia Amrepa, cuna JlopeHia, MHAYKTUBHOCTh KaTYIIIKH, SHEPTHsI DJIEKTPUIECKOTO U
MarHuTHOTO TOJICH, TIEPUO] U YacTOTa KoJieOaHUW B KOJieOATEIbHOM KOHTYpE, 3apsi
U CWJIa TOKa B TIPOIIECCEe TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoseOaHuii, (OKycHOe
pPacCTOSIHME ¥ ONTHYECKas CHJIa JUH3bI, TPH OMWCAHWW MPaBUIBHO TPAKTOBAThH
(u3HUECKHI CMBICI HCTIONB3YEMBIX BETUYNH, UX 0003HAYEHUS U €IUHUIIBI, YKa3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C APYTHUMH BEIMYNHAMU,



OMUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHHS M TMPOIECCHI, UCMOJB3Ys (U3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEPrUs U UMITYJIbC (POTOHA, IEPUO]I TOJIypaciiaia, SHEPTUs CBSI3U ATOMHBIX SEp, IPU
OMHUCAaHWUU TPABUJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOIb3YEMbIX BEIUYMH, UX
0003Ha4YCHUS U €IUHUIIBI, YKAa3bIBATh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMU BEIUYMHAMHU, BBIUYUCIIATH 3HaUY€HUE (U3NUECKON BEJIMUMHBL;
aHaJTU3UPOBATh (PU3UUYECKUE TIPOIIECCHI U SBJICHUS, UCTIONb3Ysl PU3UUECKUE 3aKOHBI U
MPUHLMIEL: 3aK0OH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MAPAJIEIbHOTO COEAUHECHUS
NPOBOAHUKOB, 3akoH J[xoyns—JIeHna, 3aKOH 3J€KTPOMAarHUTHOM WMHIYKIUH, 3aKOH
NPSIMOJIMHEMHOTO PAacCOpOCTPAHEHUS] CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI
IpeJIOMJICHUs CBETa, YpaBHeHUE DuHIITEeHA 711 PoTodrddekTa, 3aKOH COXpaHEHUs
SHEPryHU, 3aKOH COXPAHECHUS UMIYJIbCA, 3aKOH COXPAHEHMSDIICKTPUUECKOTO 3apsja,
3aKOH COXpPAaHEHUsS MacCOBOTO YMCIA, MOCTynaTbl bopa, 3aKOH pagnoOaKTUBHOTO
pacriaza, TMpW OTOM  pa3iauvaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTeMaTHYE€CKOE BBIpAXKEHUE U YCIOBUS (IpaHUIlbI, 00JACTH) TPUMEHUMOCTH;
ONpeAesiTh HAPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJIS MPOBOJHUKAC TOKOM,
cunbl AMnepa u cuiibl JlopeHna;

CTPOUTHh M OMHUCHIBATH H300pKEHHUE, CO3/I1aBa€MOE IIJIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHSITH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MYECKUX SBICHUN U MPOIECCOB C
UCITOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUMN: MpU ATOM (HOPMYIUPOBATH
npoOjeMy/3agady W THUIOTE3y Y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUSI, IPOBOJUTH OIBIT U (DOPMYITUPOBATH BHIBO/IHI;
OCYIIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUS (PU3MUYECKHX BEIWYHH, MPU ITOM
BBIOMPATh ONTHMAJIBHBIA CIOCOO M3MEPEHUS M HCIIOIb30BaTh HM3BECTHBIC METOJIBI
OLICHKH MTOTPEITHOCTEN U3MEPECHU;

UCCJICOBAaTh 3aBHCUMOCTH (PU3MYECKUX BEIMYMH C  HCIOJIB30BAHUEM MPSIMBIX
W3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YJIbTaThI
MOJTy4YE€HHON 3aBHCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHJIC TAOJHI] U TpaUKOB, ACIaTh
BBIBOJIbI I10 PE3YJIbTaTaM MCCIICAOBAHUS;

coOJrro1aTh MpaBmiia 6€30IaCHOTO TPyJa MPU MPOBEICHUHN HCCICIOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-UCCICA0OBATEILCKOM U MPOSKTHONACATSIBHOCTH C
HCITOIb30BAaHUEM H3MEPHUTEIBHBIX YCTPONCTB M JTA0OPATOPHOTO 000PY/I0BAHHS;
pemarh pacuéTHBIE 3aJadyd C SBHO 3aJaHHON (PU3HYECKON MOJICIBI0, HCIOIB3YS
(dbr3uYecKre 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a1a9H



BbIOMpATh (U3UYECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYHMHBI U (POPMYIIBI,
HEoOXonuMble sl €€ pelieHus, MPOBOAUTh PAacCUEThl M OLEHUBATH PEATbHOCTD
MOJIYYEHHOI'0 3HAYEeHUsI (PU3NYECKON BEJTMUUHBI,
pelaTh Ka4eCTBEHHBIE 331a41: BBICTPAUBATh JJOTHYECKHU HENPOTUBOPEUHBYIOLIETIOUKY
paccyKIeHUN C OMOpOi Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUECKHue
SBJICHUSI;
UCII0JIb30BaTh MpHU pelIeHUH y4eOHBIX 3a7a4 COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIIUN
npe/icTaBieHus: Y4eOHOM M Hay4yHO-TOMYJISIpPHOM MH(pOpMAIK, MOJYy4YEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;
OOBSCHSTD OPUHLMIBL  JACHCTBUS MallMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHUS B MOBCEHEBHOMN
KU3HU;
IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyO0ekKHBIX YUEHBIX-(DU3UKOB BPa3BUTHE
HayKd, B OOBSICHEHHWE MPOLIECCOB OKPYKAIOIIET0 MHUpPA, B Pa3BUTHE TEXHUKU HU
TEXHOJIOTHM;
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B TOBCEIHEBHOW >KWU3HM IS
oOecrieueHusi 0€30MacHOCTA TpPH OOpalllEeHUH C TNpPUOOpaMU U TEXHUYECKUMHU
yCTPOWCTBAaMH, AJII COXPAHEHUS 3JI0pPOBbS U COONIONEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHMSI B OKPYXKAIOLIEH Cpee;
paboTaTh B IpyMNIe C BBIIOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH, INIaHUPOBATh
paboTy TpyIIbl, pPalUOHAIBHO paclpenesiaTh OO0S3aHHOCTH U IJIaHUPOBAaTh
NESATENBHOCTD B HECTAaHAAPTHBIX CUTYAlMsIX, aJl€KBATHO OLICHUBATh BKJIAJ KaXI0Ir0 U3
YYaCTHHUKOB I'PYIIIBI B PELLIEHUE paccCMaTpUBaeMoil MpoOIeMBl.



TEMATHUYECKOE IINTAHUPOBAHMUE10

KJIACC
KoJsinuecTBO 4acoB JJ1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m KonTpo/bHbIe IIpakTH4eckue
MporpaMMbl Bcero o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Pazgen 1. ®U3UKA U METOAblI HAYYHOI'O ITO3HAHUSA
bubnuoreka [HOK
11 o 2
M3UKa U METOJIBl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7f41bf72
UTtoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [HOK
2.1 K 5
rHenaTa https://m.edsoo.ru/7f41bf72
bubnuoreka [HOK
2.2 7
flunamiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHCHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOUTEOPUH 9 1 buoimorexa [JOK
' https://m.edso0.ru/7f41bf72
bubnuorexa [JOK
3.2 O 10 1
CHOBRL TEPMOAHHAMHIEH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS BEIIECTBA. 5 bu6nmnorexa [JOK
' Da30oBbIC MEPEXOBI https://m.edsoo.ru/7f41bf72



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

MToro mo pazaeny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 JJIeKTpOCTaTUKa 10 broanoreka [OK

' Hextp https://m.edsoo.ru/7f41bf72
42 [locTosiHHBIN 2neKTpudeckuil Tok. Toku B 12 bubnunorexa [{IOK

' PA3ITMYHBIX cpefax https://m.eds00.ru/7f41bf72
Wrtoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68



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

11 KJIACC

KoJsinuecTBO 4acoB JJ1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne i/t Koutpoabubie  [[IpakTuueckue
MporpaMMbl Bcero o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Paznen 1. DJIEKTPOAUHAMHUKA
11 MarautHoe 1nosie. JIEeKTpOMAarHuTHas 11 1 3 bubnunoreka [{OK
' HTYKITAS https://m.eds00.ru/7f41c97¢
UTtoro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHU4eCKUE W DJIIEKTPOMAarHUTHBIE 9 1 bu6mmorexa [[OK
' Kose6anus https://m.edsoo.ru/7f41c97c¢
52 MexaHN4eCKHUE W IEKTPOMarHUTHBIEBOIHBI 5 1 bu6mmorexa [JOK
' https://m.edsoo.ru/7f41c97c
53 OnTiKa 10 3 bubnuoreka [HOK
https://m.edsoo.ru/7f41c97c
Mtoro mo pa3neny 24
Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH
OCHOBBI CIELUAIBHOM TEOpUHU buoimorexa [[OK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Mtoro no pasaeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
bubmuoreka [IOK
4.1 C) i 6
FICMEHTEL KEAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma 4 bubnioreta [OK
https://m.edsoo.ru/7f41c97c
buonuoreka [IOK

4.3 A 5

TOMHOE A1pO https://m.edsoo.ru/7f41c97c

Wrtoro o pazneny 15

Paznea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 JJeMEHThl aCTPOHOMHUH U acTpOpU3UKU 7 ﬁt?i?;;f;;grou};fﬂcg?c
UTtoro no paszneny 7

Pa3znen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

61 [GoGmaomee nostoperne ‘ o medsoo T
MTtoro mo pa3neny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME (68



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




IHOYPOYHOE IIVIAHUPOBAHMUE10

KJIACC
KoanuyecTBO Yacos JJ1eKTPOHHBIE HU(PPOBBIE

Ne JlaTa o0pa3oBaTeibHbIE PeCYPChI
Tema ypoka Kontpoabubie  |[[IpakTnuyeckue P pecyp

n/n Bcero M3y4eHH s

padoThI padoThI
dur3rKa — HayKa O IpUpoJIe.

. o YKa O TIpHapon . BuGnuorexa [JOK

ay4YHBIC METOIBI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Ponb 1 MecTo pu3uku B HhopMuUpoBaHUN

) COBPEMEHHOWHAYYHOW KapTUHBI MUPA, B 1 bu6mmorexa [[OK
MPaKTUICCKOMN NEeATEITbHOCTH JIFOACH https://m.edsoo.ru/ff0c33e6
MexaHH4eCKOE ABHKECHHE.

3 OTHOCHTEIILHOCTh MEXaHUYCSCKOT O 1 bubanoreka [JOK
nBrokeHMs. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMeEpHOE TIPsIMOTMHEWHOE 1 bu6imorexa [[OK
BUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOJIMHENHOE 1 buoimorexka [[OK
BUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE NaieHue. Y CKOpeHHe 1 bu6inorexa [JOK
CBOOOIHOIO IMaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe ABUKEHUE. [[BUuxkeHUE

N bubnuorexa [JOK
7 MaTepUaTbHOW TOYKH IO 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpunHIIMTT OTHOCUTENBHOCTH [ anmuies. 1 bubmmoreka [IOK



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

NuepuuaneHble cucteMbl orcyeta.[lepsprit
3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

buobnuoreka [IOK

9 Cymepno3uiuu cuil. Bropon 3akoH
yrep t P 5 https://m.edsoo.ru/ff0c3be8
HproToHa a1st MaTepuaibHOU TOUYKH

10 Tperun 3axoH HeroToHa 1is bubnuoreka [{OK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHMPHOro TaroreHus. Cuia

11 ectu. [lepBas koc ecKasi CKopoc bubmioreka IOK
TSOKECTH. Bas KOCMUYECKas CK Th

P p https://m.edsoo.ru/ff0c3d00

1 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmorexa [[OK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapouuumeHnt TtpeHus.

13 C P G P bubnuoreka [HOK

nja CONPOTHUBIIEHUS IIPH JIBUKEHHUH
P e https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIM ras3e
[locTynarenbHOE U BpalaTeabHOE

14 BHKCHHE a0COIFOTHO TBEPOTO Tea. bubnuoreka [{OK
MowmenT cuibl. [1nedo cunel. Yenosus https://m.edsoo.ru/ff0c41a6
[paBHOBECHS TBEPIOTO Tella
IMnysibC MaTepUanbHOM TOUKHU, CUCTEMBI

15 MaTepUAIbHBIX TOYEK. IMITyNbC CHIIBL. bubnuorexa [{OK
3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyjabca. PeakTUBHOE ABUIKEHHE
PaGoTa 1 MOIIHOCTDH CHJIBI.

16 Kunetnueckasd 3HEpPrusi MaTepUATbHON bu6inorexa [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKONH HHEPTUu

17 [loTeHManbHAs SHEPTHUS. bubmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHanpHast HEPTUS YIIPYTO
nedopMHUPOBAaHHOW PYKUHBI.
[loTeHnManbHas SHEPTUs Tesia BOJIU3HU
[MOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I AJIbHBIC U HCIIOTCHIIMAJIbHBIC

cuibl. CBsI3b pabOTHI HEMOTEHIIHAIBHBIX

CHJI C U3MEHEHUEMMEXAHUYECKON
DHEPrUU CUCTEMBI TEN. 3aKOH
COXpPaHEHUsI MEXaHUYECKOH

SHEPTHH

buobnuoreka [HOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas paboTa
«MccnenoBanne cBA3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEPE PaCTSKEHUS
[PE3UHOBOIO JKI'yTa»

20

KonTponpHas pabora mo Teme
«Knaemartuka. JlmnaMuka. 3aKOHBI
COXpPaHCHUS B MEXaHUKE)»

bubnuoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOKEHHS MOJICKYJISIPHO-
KHHETUYeCKOW Teopuu. bpoyHOBCcKOe
newkerue. JIudpysus

buobnuoreka [HOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aMMOJICEMCTBUS YaCTHUL BELIECTBA.
Mogenu CTpOeHHUsI ra30B, KU JIKOCTEH
1 TBEPABIX TEI

23

Macca monekyin. KonnuectBo
BemnecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa



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

u e€ usmepenue. lllkana Temmneparyp
Llenpcus

M neanpubpiii ra3 B MKT. OcHoBHOe

buobnuoreka [IOK

2> ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOCONIOTHAsI TemrepaTypa Kak mepa

b6 cpeaHell KHHETUYECKON 3HEPTuu bu6mmorexa [JOK
NIBHOKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelpona

27 3akoH [lanpToHa. [[a30BbIC 3aKOHBI
JlaGopatopHas paboTa

)8 «ccienoBanne 3aBUCUMOCTH MEXKIY
MmapaMeTpaMu COCTOSHUS
[pa3peKEeHHOr 0 ra3a»

b9 l130mIponeccsl B HACATBHOM I'a3e U UX bu6mmorexa [[OK
rpaduuecKoe mpeJacTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHAS dHEprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crtoco0bl e€ u3menenus. KoanuecTtBo bubaunoreka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
PHEPrusi OJHOATOMHOI'O UJEAIBHOIO
rasza

31 Buael Tennonepenaun broanorexa LLOK

https://m.edsoo.ru/ff0c5¢36

Y nespHas TeI10€MKOCTh BEIleCTBa.

32 KonnuecTBO TENIOTHI MPHU TEIJIONEpeaaye. brbanoreka HOK
Asmabaribiit mponece https://m.edsoo.ru/ff0c5¢36

33 [lepBblil 3aKOH TEPMOJUHAMHUKH U €TO bu6nmnorexa [JOK

MIPUMCHCHUC K U30IIponcccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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HeoOpaTuMOCTh TIPOLIECCOB BIPHUPOJIE.

bubnuoreka [IOK

34 B i
TOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU

35 [Tpunuun nevicteus u K11/ rennoBoi buobnuoreka [IOK
MaIHHbI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapuo u ero KII/|

37 JKOJIOTHYECKUE MPOOIeMbI
TEIMJI0IHEPTCTHKU

38 O6o0marommii ypox «MosexymsipHas bu6mmorexa [[OK
¢u3nka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora 1mo Teme

39 «MomnekynspHasi puznka. OCHOBBI brommorexa [OK

Y2Up ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKN»

10 [TapooOpa3oBanue 1 KOH/ICHCAITUS. bu6mmorexa [[OK
VcriapeHue 1 KUIEHUE https://m.edsoo.ru/ff0c63b6
AGCONIOTHASsE U OTHOCUTEIbHAS

41 BJIQKHOCTH BO31yXxa. HacelmeHHasIina bubmnorexa [{OK

yre: P https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrannuaeckue u

42 aMmopHBIC Tella. AHU30TPOIHUS bubnuorexa [{OK
CBOWCTB KpHCTaLIOB. XXuakue https://m.edsoo.ru/ff0c65f0
KprcTawibl. COBpeMEHHBIE MaTepHalIbl
[TnaBneHne M KpUCTAJUIU3AIUS.

43 Y ienbHas TemioTa IIaBICHHS bubanorexa [OK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
b K
44 'YpaBHEHUE TEIIOBOr0 OaaHca nbamorexa O

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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DJIEKTpU3aLMs TeNl. DJIEKTPUUECKUU3aPSI.

45 n bubnuorexa [JOK
Ba BHUJA DJIEKTPUYECKHUX
A p https://m.edsoo.ru/ffOc6bcc
3apsiI0B
[IpoBOIHUKYU, TUAJICKTPUKU U
46 H(f)n OBOIHUKHA 3a1<opH COXpaHEHUS bubmuorexa [IOK
yip | p https://m.edsoo.ru/ffOc6bcc
PIIEKTPUIECKOTO 3apsija
B3aumozencTsue 3apsaoB. 3aKOH
A7 Kynona. ToueuyHbIN 3JI€KTPUUECKUNU3aAPS bubmorexa [IOK
Y ’ P A https://m.edsoo.ru/ffOc6ced
Hanpsyk€HHOCTB 3JIEKTPUYECKOTr OO
48 [IprHIMI cyneprno3uuu bubnunorexa [{OK
PIEKTpUYECKUX TosieH. JInaun https://m.edsoo.ru/ff0c6df2
HaIPSIKEHHOCTH
PaboTa CHT 2JIeKTPOCTaTHIECKOT OTTOJIS.
49 Ilore air. Paznoc oTe alo brbmorexa LLOK
TEHIIHAII. HOCTH IOTEHI[AATIOB
i i https://m.edsoo.ru/ff0c6f00
IIpOBOIHUKH U JUDIEKTPUKH B
50 3J'IpeKT OCTATUYECKOM nfne bubnnorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlariekTprdeckas MPOHUIIAEMOCTh
bubauoreka [JOK
51 D1eKTpoeMKOCTh. KonneHncaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh TIOCKOTO
52 KOHIEHCcaTopa. DHeprusl 3apsHKEHHOI0 bubnnorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTopHas pabora "M3mepenue
PIEKTPOEMKOCTH KOHAeHcaTopa"
54 [[puHIIUTT ASHCTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOITMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmapara, CTpyHHOro pHHTepa.
DJeKTpocTaTHYeCcKas 3alUTa.
3a3eMiIeHHe 3JIEKTPONpHOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cywmectBoBanus. [locTostHHBIN TOK. Criia
Toka. HanpsikeHue.

Conpotusienue. 3akoH Oma st
ydacTKa Lenu

56

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIaHHOE COSAHMHCHHE
MpoBOTHUKOB. JlabopaTopHas pabora
«3y4eHne cMemanHOr0 COeIMHEHHS
[PE3UCTOPOBY

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

o7

PaboTa ¥ MOIITHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7838

58

3axkon OMa Jutst TOJTHOU (3aMKHYTOM )
biekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«3mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHH)

buobnuoreka [HOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAsI MPOBOJAUMOCTD TBEPJBIX
METaJJIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METaJIJIOB OT

TemmnepaTypbl. CBepXMpOBOAMMOCTh

60

DJIEKTPUUECKUU TOK B BaKyyMe.
CBOMCTBA 3JIEKTPOHHBIX MYyYKOB

61

[lonynpoBOHUKH, UX COOCTBEHHAs U
puMecHasi IpoBoAUMOCcTh. CBOUCTBA
p—n-nepexona. IlonynpoBOAHUKOBBIE

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pruOOpHI

DJIEKTPUYECKUH TOK B pacTBOpax u

62 pacIuiaBax 3JE€KTPOJIUTOB. 1 bubnauoreka [{OK
DIEKTPOIIUTUYECKAs JAUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DIIEKTPUYECKUN TOK B Ta3ax.

63 CaMOCTOSITEIbHBIN U HECAMOCTOSTEIIbHBIN 1 bubnuoreka [JOK
paspsia. Monaus.[1nazma https://m.edsoo.ru/ff0c84ae
DneKTpudecKue npudopsl U

64 YCTPOMCTBA U UX TIPAKTUYECKOE 1 bu6mmorexa [[OK
npuMeHenue. I[lpaBuna TexHuUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypox 1 bubnuorexa [{OK
«OIEKTpOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbpHas pabora mo Teme

66 «Onekrpocratuka. [locTosHHBIN 1 bubnuoreka [{OK
PIEKTPUYCCKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PesepBHBIil ypok. KonTponbHas pabora 1 buoimorexa [[OK
Mo TeMe "DIeKTpoaruHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHBIT ypok. O000mIarONIMiA ypOKITO 1 buoimorexka [[OK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJinuecTBO 4acoB JJIeKTPOHHBbIC HH(PPOBLIE

Jlj;-)n Tema ypoka Beero KonTpoJibHbIE IIpakTH4eckue il:;qaennﬂ POpasoBaTEILHLLe pecypeLl

padoThI padoThI
[locTossHHBIE MarHUTHI U UX

1 B3amMojelicTBHE. MarHuTHOE TIOJIE. 1 buonuoreka [IOK
BekxTop MarHuTHOW HHAYKIUU. JInHIN https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIHH
MarauTHoe ToJIe TPOBOJAHUKA C

) TOKOM. OnbIT OpcTea. 1 bubnunorexa [{OK
B3anmozeiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTopHas pabora «M3yuenue 1 1 bu6mmorexa [[OK
MAarHUTHOTO TTOJISI KaTyIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHuTHOT O MOJIS HA
mpoBogHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 1 bubnunorexa [{OK
«UccrnenoBanue neicTBUSA https://m.edsoo.ru/ff0c9ac0
[MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)

/leiicTBHE MATHUTHOT O TOJISI HA

5 NIBIOKYILYIOCS 3apsbKeHHY0 yactuny.Cuna 1 bu6inorexa [JOK
Jlopennia. Pabora crutbl https://m.edsoo.ru/ff0c9df4
JTopenna

5 DneKTpoMarHuTHas MHAyKnus. [ToTok 1
BeKTOpa MarHuTHOU nHAyKuu. J/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHIYKIIUU. 3aKOH 3JIEKTPOMarHUTHOU
nnaykuuu @apanes

JlaGopatopHas paboTa
«ccrnenoBanue sIBJIEHUS

JIEKTPOMAarHUTHON WHIYKIUN

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

M H1yKTUBHOCTB. SIBieHUE
camonHaykuuu. IJIC caMOMHIYKIIMH.
JHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE I0JIE

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

TeXHU4eCKue yCTpOMCTBA U UX
[IPUMEHEHHE: ITIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHYKIIMOHHAs I1eYb

10

O6o6maromuii ypok « MarauTHoe
rose. DIIEKTPOMarHUTHAS WHIYKIIHSD

bubnuoreka [HOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora mo Teme
«MarauTHoe noJje.
DJIEKTPOMArHuTHAsT MHIYKIS

buonuoreka [HOK
https://m.edsoo.ru/ff0cad58

12

CBoOOaHBIE MEXaHUYECKHE
KoneOanus. ['apMoHHYecKue
KoJeOaHus. YpaBHEHUE
rapMOHHYECKUX KOJIeOaHHIA.
[IpeBpaleHre 3Heprun

bubaunorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopatopHas paboTa
«MccnenoBanue 3aBHCUMOCTH
Mepuo/ia MalbIX KoleOaHui rpysa Ha

HWUTH OT IJIMHBI HUTU U MACCBI Ir'py3a»



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

14

Kone6atenbubid KoHTYp. CBOOOIHBIE
PIEKTPOMAarHUTHBIE KoJieOaHUs B
11ealbHOM K0JIeOaTeIbHOM KOHTYpe.
AHAJIOTHUA MEXAY MEXaHUYECKUMH U

DJICKTPOMAriuTHbBIMH KoJIEOaHUSIMU

buonuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

dopmyna TomcoHa. 3akoH
COXPaHCHUA SHEPTUU B UACATIBHOM

KOJIeOaTeIbHOM KOHTYpe

buonuoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBieHne 0 3aTyXarOIUX

KoJeOaHusAX. BeIHYy X 1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

BI)IHY)KI[GHHI:IG 3J'I€KTp0MaFHI/ITHBIe
KOoJIcOaHUs

bubnuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemenubid TOK. CHHYCOHJATbHBIH
epeMEHHBIH TOK. MOIITHOCTH
[IEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
NIEHCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKEHUs

bubnuoreka [HOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [IponsBomncTBo,nepegava

1 TOTpeOJICHIE
DIIEKTPUYECKOM SHEPTUU

19

'Y CTpOKCTBO U NPAKTHYECKOE
[IPUMEHEHNE IEKTPUUYECKOTO 3BOHKA,
reHepaTropa NepeMeHHOr o TOKa,
IIMHUH 7eKTponepenay

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

20

DKOJOTHYECKUE PHUCKH IIPU

[POM3BOACTBE MeKTpodHeprun. KynbTypa

M CIIOJIb30BaHUA



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

PIIEKTPOIHEPTUU B TOBCEIHEBHOWKU3HU

MexaHHUYECKHE BOJIHBI, YCIIOBH
pactipoctpanenust. [lepuon. CkopocTb

buonuoreka [IOK

21
[pacripOCTpaHEHUS U JJIMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tomepednbie 1 TIPOIOIBHBIE BOJTHBI
b9 3Byk. CKOpOoCTh 3ByKa. [ pOMKOCTB3BYKA. bu6mmorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
JJICKTPOMArHUTHBIC BOJIHBI, KXCBOUCTBA U
23 ckopocTs. [llkana snexrpoma bubmioreka IOK
K Tb. [1IKaa 3TeKTPOMAarHUTHBIX
p P https://m.edsoo.ru/ff0ccfe0
BOJTH
[IpuHIUIIBI paKOCBSI3H U
24 TeneBuIeHUs. Pa3Butue cpencts
cBs13u. Pagmonokanus
b5 KontponbsHas pabora «Konebanus n bubnuorexa [{IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[ [pssMonTMHENTHOE pacIpOCTPaHEHUECBETA
b6 B OJTHOPOJHOM Cpee. bubnuorexa [{OK
Todeunblli HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHus cera. [locrpoenue brommorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
1300pakeHUH B IIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [loaHOe BHYTpeHHEE
bg oTpaxkeHue. [IpeeTbHBINYT O TOJTHOT 0 bu6inorexa [JOK
BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUS
29 JlaGopatopHas pabota «/3mepeHue bu6nmnorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IIOKa3aTCJIA MPCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [Toctpoenue nzobpakeHuii B

buonuoreka [IOK

30 nmun3e. DopMyna TOHKOM JTUH3HI.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaGopaTopHas paboTa
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Jlucniepcus ceera. Ca0XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
13 WuTepdepenums ceeta. udpaxkuusceera. bubnuorexa [{OK
Jludpaknnonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeduHOCTh CBETOBBIX BOJIH. bu6mmorexa [[OK
[Tonspusanus cBera https://m.edsoo.ru/ffOcf02e
a5 OnTuyeckue mMpuOOPHI U YCTPOICTBA U
ycroBUs MX 0€30MacHOr0 MPUMEHEHUS
["paHuIIbl TPUMEHUMOCTH
36 KJIacCHuecKou MexaHuku. [loctynaTs bu6mmorexa [[OK
CHCIMAILHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTEIIEHOCTh OJHOBPEMEHHOCTH.
37 3 bubaunorexa [JOK
aMeJJICHHE BPEMEHHU U COKpaleHue
P P https://m.edsoo.ru/ffOcfa42
TUTHHBI
DHEprusi 1 UMITYJIbC PEISATHBHCTCKOH
. bubnuorexa [JOK
38 qacTHIbl. CBSI3b MAcCChI C DHEPTUEH U
https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPTHUs TOKOS
39 Kontponbnas pabora «Onrtuka. bu6nmnorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI cI€eIMaJIbHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

Dotonbsl. Popmyna Ilnanka. DHeprusiu

buonuoreka [IOK

40
MMITyJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEIOBAHUE 516 IOK
noImorexka
41 .0 A.T.
(porodpexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoTor(pdexTa. YpaBHEHHE
. (bv b0 P buonuoreka [IOK
42 DwHmTenHa s GororddexTa.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
JlaBnenue ceera. OnwiTe! 11. H.
43 JlebeneBa. XMHYECKOE IEHCTBHECBETA bubmmorexa [JOK
seBd. A https://m.edsoo.ru/ff0d04a6
TexXHUYeCKue YCTpOWCTBA U
MMPaKTHIECKOE MIPUMCHCHHE:
44
(dhoTodsIeMeHT, (OTONATIHK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenune 3aga4 mo TemMe «9IeMEHTHI buonuoreka [HOK
KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa 1Mo paccessHHIO O-4acTH bubmorexa LOK
POOPA P t https://m.edsoo.ru/ff0d091a
[lnaHeTapHas MOJeb aTOMa
b6 K
47 [TocTtynatel bopa nommorexa IO
https://m.edsoo.ru/ff0dOafa
3;1ydeHue U moromenne (GoToHOB
bubnuorexa [JOK
48 [P TIEPEX0Jie aTOMa C OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
DHEpPryu Ha APYroi. Bumbl ciekTpoB
49 BonHoBbIE CBOMCTBA YacTHIl. BOIHBI bubmuoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

e bpounsa. KopnyckyasipHO- BOTHOBOW

nmyanu3M. CriOHTaHHOE U
BBIHY)KJIEHHOE H3JTy4YCeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PagUOaKTUBHOCTH. OTBITHI
Pezepdopna mo ompenesieHHI0 COCTaBa
[PaIMOAKTUBHOTO U3Ty4EHUS

buonuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoucTBa anb(a-, 6era-, raMma-
n3nydeHus. Biusnue
PaAMOaKTUBHOCTHU HA JKUBbBIE
OpraHu3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.130TOMBI.

Anbda-pacna.
DIIEKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacmazn. 'amMma-u3nydeHue

bubnuoreka [HOK
https://m.edsoo.ru/ff0d1162

53

JHEPrys CBSA3U HYKJIOHOB B sJIpe.

S nepHble peakuuu. S AEpHBIN PEAKTOP.
[IpoGieMbl, IEPCIIEKTHBHI,
PKOJIOTMYECKHE ACTIEKTHI IEPHOU
DHEPreTUKU

buonuoreka [HOK
https://m.edsoo.ru/ff0d1356

o4

DneMeHTapHble YacTUILbl. OTKpPbBITHE
[MO3UTPOHA. MeToaAbl HAOIIOAEHUS 1
[perucTpanuy 1EMEHTAapPHbBIX YaCTHULL.
Kpyraeiit cton « DyHnaMeHTaIbHBIE
B3aMMOJECUCTBUS. EAMHCTBO
(U3UIECKOU KapTHHBI MUpa»

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

55

Bup 38e3q00r0 HeOa. Co3Be3nus,
SIPKW€ 3BE3/bI, TIAHETHI, UX BHANMOE
nBukenue. ColHeyHast CUCTEMA



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

56

Comnne. ConHeuHass aKTUBHOCTD.
McTounuk 3Heprun CoiHLa v 3BE€3]

o7

3BERBI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/bI TTIaBHOU
[10CJI€0BaTEeIbHOCTH. BHyTpeHHee
ctpoeHue 38€31. CoBpeMEHHbIE
[pPEACTABJICHUS O MPOUCXOXKICHUU WU

yBosronu CoJIHIIa U 3BE3 ]

58

Mneunbin [1yTe — Hama ["anakTuka.
[lonoxenue u npuxenne ConHua B
['anakTuke. I'amaktuku. YepHbie

AbIPBI B ApaxX raJlakTUuK

59

Bcenennas. Pas6eranne ramaktuk. Teopus

bonpmoro B3peIBa.
PennkroBOoE M3NIydeHUE.
MeTaragakTAka

60

Hepermiennsie mpodiaeMbl acTpOHOMHH

61

KoHTpoapHast paboTa « DIeMEeHTHI
ACTPOHOMUU U aCTPODU3UKI»

62

O6o6maromuit ypok. Pois ¢puszuku u
ACTPOHOMHUHU B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUaIbHON U
PTUYECKOH chepax nesaTeIbHOCTH
UenoBeKa

63

O6o6maromuii ypok. Pois u mecto
(U3UKH U aCTPOHOMUU B
COBpPEMEHHON Hay4YHOU KapTUHE MUPa

64

O606maromuii ypox. Ponb




(usnueckoir Teopuu B (HOPMUPOBAHUU
MpeacTaBieHul 0 GU3NYECKOi
KapTHHE MUPa

O6o6maromuii ypok. Mecto
(u3ndecKoil KapTUHBI MUPa B 0011EM

65 1
Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEJCTABICHUN O MPHUPOJIE
66 Pe3sepBHBI ypok. MarautHoe nosie. 1
DJIEeKTpOMArHUTHAS WHYKIIHS
PesepBHbIil ypok. Ontuka. OCHOBBI
67 CHenuaIbHON Teopuu 1
OTHOCHUTEIHHOCTH
Pesepnblii ypok. KBantoBas ¢usuka.
68 BHGBI/:GHTBI};I:JTPOHOMHH u ’ 1 bubmiorexa IOK
https://m.edsoo.ru/ff0d1784
acTpo(U3NKHU
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

» ®usuka, 10 knacc/ Kacesnos B.A., O611ecTBO ¢ OrpaHUYEeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe oOiecTBo «M3narenscTBo
«IIpocBenieHue»
» ®usuka, 11 knacce/ Kacesno B.A., O611ecTBO ¢ orpaHUYEeHHON
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe obmiecTBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJA
ITporpamma kypca ¢pusuku 1t 10—11 knaccos. bazoBrlii ypoBeHb (aBTop B.A.

KacwsiHOB)

YMK «®usuka. 10 knacc. ba3oBblit ypoBEeHbY
1. ®usuka. 10 knacc. ba3oBeiii ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npunoxennem (aBTop B. A. KacbsiHOB).
2. ®uzuka. 10 knacc. ba3oBslit ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbsiHOB).
3. ®usuka. 10—11 xnaccel. ba3oBsrii ypoBens. TeTpanb 11 1a00paTOPHBIX
pabot (aBTOpHI B. A. Kacesinos, B. A. KopoBuH).

4. dusmuka. 10—11 knaccel. ba3zoBsiil ypoBenb. KoMriekt TeTpameit aist



KOHTPOJBHBIX padoT (aBTop B. A. KacbsaHOB)
5. ®uzuka. 10 kiace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yako).

YMK «®usuka. 11 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBEeHb. Y YEOHHK C 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 kiacc. bazoBslii ypoBeHb. MeToauueckoe nmocooue (aBrop B.
A. KacwsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBens. TeTpanb 1uist 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. ba3osiit ypoBeHb. KoMiiekT Tetpanaeit mis
KOHTPOJIBHBIX paboT (aBTOpHI B. A. KacesHos, . B. Urpsimmios).

5. @usuka. 11 knacc. luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - cormanpHas ceTh paOOTHUKOB 00pa3oBaHMS. 2

http://markx.narod.ru/pic/ - usuka B mKkoe.

3 http://festival.1september.ru/articles/ - pectuBanp megarornyeckux uac

«OTKpBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://lwww.fizika.ru/ - caitt anst yuureneid GU3MKKA U UX YICHUKOB.S
http://www.physics.ru/ - matepuaisl o Gusuke.
6 www . ege .edu.ru - uadopmarronssii mopran EID.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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