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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHMSI OCHOBHOM 0Opa3oBaTelIbHOM IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Taxxke c¢ yuérom deaepanbHOll pabodeil mporpaMMbl BOCTHUTAHUS U
KOHIIETIIIMK TpernojiaBanusi ydeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHMA3auaX Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
00pa3oBarenbHbIE NPOrPaMMBbI.

Copepxanue mporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HopMuUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB rmpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIHBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh peaU3aIlué MEKIPEIMETHBIX
CBA3eH (UBMKU C €CTeCTBEHHO-HAyYHbIMH YyYE€OHBIMU TpenMeramu. B Hel
ONPEENSAIOTCA OCHOBHBIE L€ U3y4YeHHUs (U3MKUM HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

du3rka Kak Hayka O HauOosiee OOUMX 3aKOHAX MPUPOAbI, BHICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroriem mupe. IkoapHBIN Kypc GU3NKH — cUCTEMOOOpa3yoIui
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdeckoir reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpeleNsieT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MaTEpHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommXxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTHh
HAYYHBIN METO/]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YY€OHBIX UCCIIEOBAaHUM.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lieioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJIe.

Hoes cymanumapusayuu. BEE peanuzauus NOpeanojaraeT HCHOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJCHUS JJIEMEHTOB
COJIEp)KaHusl, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYKIEHUs
po0JIeM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HopMHUpOBaHHUE MPEICTABICHUN O
CTPYKType HOCTpoeHus: GU3NYECKO Teopuu, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIPaHMIAX
OPUMEHUMOCTH TEOpUH, MJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CY€T OpraHu3allid SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYaroIIMXCs.
Hnst  Ga3oBoro ypoBHSI Kypca (GU3HMKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUMN CIHCOK YUEHHYECKUX
OpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe JaOOpaTOpHBIX padorT,
IPOBOJMMBIX JUII KOHTPOJS M OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO TMpollecca HUCXOAs M3 OCOOCHHOCTEM IUIAHUPOBAaHUSA U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrneunBaeTcsi OBJAJECHUE
0o0yJarouMMucss yMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3WYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonbiioe BHUMaHWE yHIENsSeTCs PEHICHUI0 PAcYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pas3fesia Kypca, TaK U HUHTErpUpys 3HAHHS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS HA
00BbsICHEHHE TpPOTEeKaHUs (U3MUECKUX SIBJIEHUH W TMPOIECCOB B OKpY’KArOIIeH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl MoJenu sl CUTYallMu MPaKTUKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY oOOecleyeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHET0 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOro0 KaOuWHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOunHete (DU3UMKU JOKHO OBITH
HEoOX0MMMOe J1TabopaTopHOE OOOpYJAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3UKEe YUYCHUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
06opyoBaHUE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBBIX JIEMOHCTpAIui s
UCCJIEIOBAaHUSI  WM3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, OMIUPHUUECKUX U
byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHUH.

JlaGopatopHoe 0O0OpyIOBaHHE [JIi YYCHHMYECKUX MPAKTHUYECKUX padoT
dopmupyeTcs B BUAE TEMAaTUUYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydaromuxca. TeMaTu4ecKue KOMILIEKTbI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

o (opmupoBaHme wuHTEpeca M CTPEMJICHHS OOYYAOMMXCA K HAYIHOMY
W3YYCHUIO TMPUPOJbI, PA3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHWE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

e (opmupoBaHue mpeacTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Iiesield oOecrieunBaeTCsl pelIeHueM CIeAYIOIIUX 3a/ad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHU (PUBNUECKUX SBJICHUH B TMPUPOAEC U JJisd TNPUHSITHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peIIeHUs pa3JUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPAa3yMEBAOIIUX CAMOCTOSATEIBHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB M TPHUHITUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHWE YCJIOBHM NJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMmme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX W
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOp
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaIbHBIX
0COOEHHOCTEHN 00yYaIOIINXCS.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Pa3nen 1. ®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TNPOLECCE TMO3HAHUS IPUPOABL.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckue 3aKOHbBI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpeOHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCH CHUCTEMbl KOOpJHUHAT.
CrnoxxeHue nepeMeIIeH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIUHENHHOE JBrkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelICHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxeHue. JIBuKeHHE  MaTepUaIbHOW  TOYKHA  TIO
OKPY>XHOCTH C TTOCTOSIHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMUTENILHOE YCKOPEHUE.

TexHuueckre YCTpPOMCTBA U MPAKTUYECKOE TMPHUMEHEHME: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIE U PEMEHHBIC MIEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABWKEHHS Tena, OPOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOUIEHHS MEXAY NyTAMH, MPONUJICHHBIMU TEIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM INPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBuxKeHUS Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHOU Touku. Tpernit 3akoH HeroTOHA 1711 MaTepuaabHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia cCOnpOTUBIIEHUS MPU JIBUXKEHUU TEJa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U NAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HHKAIOMIMX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NmMmnynbc cUlibl ¥ U3MEHEHUE HMIyJbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToreHmuanbHas SHEprusl. [ToTeHmuanbHas SHEprus YIIpYTo
neopMUpOBaHHOM  TIpykWHBI.  [loTeHnManbHas  2HEprus  Tejla  BOJHM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHmuanbHble W HEMOTCHIIMAIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTCHIIUAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTrUM CHUCTEMbI TEIl.
3aKOH COXpAaHEHUsSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJa Ha IPUMEepE PaCTSHKEHUsSI pE3UHOBOIO JKT'yTa.

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeulecTBa. MOJEIn CTPOCHHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pasmepsl Mosiekyll. KonnuectBo BemectBa. [Tocrositnaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.



Mopens  wnpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPHH HACATbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs dacTtul rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OpPraHUYECKUX COECTUHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mopenb, HILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS I'a3a HA CTEHKH COCYAa.

OnbITE, WUIIOCTPUPYIOIINE YpaBHEHHWE COCTOSHHS UJACaIbHOTO Trasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY NapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl u pabota. BHyTpeHH: s
DHEPIUsl  OAHOATOMHOIO  MJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeNbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoauHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[Ipeobpa3oBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KoadduiueHt mose3Horo
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero kosdduiueHT mojie3HOTro
JNEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHus, ObITOBOM XOJIOAWIbHUK, KOHAUIIHOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJ JCHUCTBUEM CXKATOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO31yxa. HacellmeHHbIN mnap. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHAJIOB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHMPOBOJHUKH. 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 3eKTpUuYecKuil 3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro moja.  [IpuHnun



CYIEPIO3ULHNMN DJICKTPUUECKUX TOJeH. JIMHUK HanpspKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUNANOB. [IpOBOAHMKM M AMDIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIOCKOTO0 KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHIEHCAaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS 3JJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTH
AIIEKTPUYECKOTO TOKA.

DONEKTPOJABIKYIIAsA CHJIA U BHYTPEHHEE COIMPOTUBIECHHWE HMCTOYHHUKA TOKA.
3axon Oma 15 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeEMITepaTypbl. CBEPXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNEeKTpoIuTHYECKas: AUCCOIUALIUSL. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PpEOCTAT, HCTOYHUKHU TOKa, OJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BaKYYMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MTOTYTIPOBOHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeniaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoi pa3psia ¥ MPOBOJAUMOCTD BO31yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUJIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
ounosnoruu, XuMuH, reorpady U TEXHOJIOTHH.

Meocnpeomemuvle nonssmusi, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (DaKT, runore3a, (uznyueckas BeIUYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CJIO)KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBM)XKEHHE B KMBOM mpupoje, auddysus, ocmoc,
TEIUTIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEILIONIEPEIadyH, TEINIOBOS PAaBHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, JKUAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4E€T TpEHHS B TEXHUKE, MOJIIWIIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JpPYTHE), JIBUraTelb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAIPEBATEIIbHBIC puOOpBHI,
3IIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAYKUMH. [IpuHmmn cyneprnosuunu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JTWHUNA MarHUTHOMN
WHIYKIHH TOJIA IOCTOSSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHMHMH WHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoeiicTBue mpoBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBiieHUE. [[BH>KeHNE 3apsHKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHMEe 3NEKTPOMArHUTHOM WHAYKUMU. [lOTOK BEKTOpa MArHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYILIAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanes.

BuxpeBoe snekTpuueckoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUUA B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUWHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHUThbl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUMU.
[IpyXVHHBIM MasATHUK. MaremMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuii. [IpeBpailienre HEPrun MPU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubrit  koHTYp. CBOOOIHBIC JJICKTPOMAarHUTHBIC KOJICOAHWS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMU U
AIIEKTpOMarHuTHEIMU  KoJieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHH B UJCATBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHUS.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JICHCTBYIOIIEE 3HAUCHHWE CHUJIbI TOKA U
HaIpPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYCCKUMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/iay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanne 3aBUCUMOCTH TIEpUOa MaJbIX KOJEOaHWI Tpy3a HA HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHa BoJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIOMIICHUE, MOJspu3anus, TuQpaKus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paUOCBA3U U TEAEBUICHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOUIEN CPEIBI.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHKa B TEXHHUKE M MEIULIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune oTpaxeHus U NpeJoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniofnenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHHUE, Ospu3alus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
OZHOpOIHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. IlocTpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTostHUE W ONTHYecKas cuiia TOHKOW NuH3bl. [locTpoenue uzobOpaxeHUil B
coOMparolMX U paccerBalOlIUX JMH3aX. DopMylia TOHKON JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTepGEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsaMoNMHEWHOE pAaCIpPOCTPAHEHUE, OTPAKEHHE M TMPEIOMIICHHUE CBETA.
OnTuueckue nprudopBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

HaGmroienue nossipuszaiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIacCMYeckon  MmexaHuku.  [loctynatsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpALICHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [InaHka cBsi3u 3HEprHH POTOHA C €r0 YACTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordhdexra. YpaBuenue DiHmTeitHa s doTtoddpdekra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coTHEYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mogmenbs aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynspHO-BOJIHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEeKTPaIbHBIN
aHau3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3zepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
BnusiHne pagmnoakTUBHOCTH HA KMBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
NBanenko. 3apsa saapa. MaccoBoe uncio sapa. M30Tornsl.
Anb(a-pacnaa. ODNEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. I['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOTO pacaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
SIIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO (pu3nueckoi KapTUHBI MUpA.
TexHuyeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMmHas 6oMoa.
Jlemoncmpayuu
Cu€TYMK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3ZUKH

Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBHKCHHE.

ConHeyHnas cucteMa.

Connne. ConHeunast akTuBHOCTh. Mctounuk sHeprun ConHua W 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJICJOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM TMOCJIEAOBATEIbHOCTH. BHYTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXO0XKACHUH U 3Bomonuu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. PeTMKTOBOE U3ITyUYeHHUE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUH I ONIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEeBEpHOro MOyIIapus U IpKUE 3BE3bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYCCKOM,
COIIMAJIbHON M ATUYECKOM cepax NesTeTbHOCTH YEeJIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOU KapTHHE MHPA, pOJib GU3HMUECKOU TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
bu3UYECKON KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Ounosnoruu, XuMuH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C WU3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIIUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKLUMWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKH TOJ00MS TPEyTroJbHUKOB,
OTIpeICNICHHE TUIOMIAU TIIIOCKUX (UTyp U 00BbEMA TEll.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBWKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyvy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIIMYECKAS] CTPYKTypa TBEPIBIX
TEI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKU, CHEKTPaTbHbBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKA3aHUE 3EMJICTPSICCHHM.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP IEPEMEHHOIO TOKa,
JJIEKTPOJBUTaTENb, WHAYKIIMOHHASA II€4b, pajap, PaJIUuONPUEMHHUK, TEIEBU30P,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECICUHTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUs yueOHOro npenmera «Dusmka» T0JHKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHUI, COOTBETCTBYIOIINUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3ALUH OCHOBHBIX HANpPaBICHUMN
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
00IIecTBa, y4acTBOBAaTh B CAMOYITPABJICHUH B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aHMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHHMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npuUCyLIero (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC )KU3HEHHbIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa KOJOTUYECKHUX MPOoOiIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHU YEIIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBJIATHL  NPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jiornueckue JeMCTBHA:
CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESITECIBHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciaeaoBareabCKHe AeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HAyKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOU ACSITEIbHOCTH
B o0Osactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJIEPIKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliy, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTu (HU3UKH;

BBISIBJISITh  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpPOBAaTh 3ajady,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHhI I J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh MApaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
NESATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWSA 1O (QU3UKEe B MPAKTUYECKYIO 00JacTh
KU3HEACSITEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIa/ICTh HABBIKAMH TOJyYCHUs WHGOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJH3,
CHUCTEMATHU3AINI0 W WHTEPHIPETAlni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (popMm
IIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ CoOONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHUX HOPM, HOPM
UHPOPMAITMOHHOK 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (M3MUYECKOTO COACPX aHWS B PAa3IMUHBIX (dopMaTax C
y4€TOM Ha3zHAYCHUS MHPOPMAIMH U [EIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMmyHMKaTHBHBIE YHUBeEPcaJbHbIEe YueOHbIe 1elicTBUSA:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU M BO BHEYPOUHOH JACATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIIOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA II0 €€ NOCTHKEHMIO: COCTABIIATH IUIAH JIEWCTBUH,
pacnpenensiath poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ynbTar 1Mo pa3pab0oTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE [OBEIECHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBIISATH TO3HABATCIBHYIO JICSITCIHPHOCTh B 00JAaCTH
GU3UKH W acCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMIOJTHEHUS MPAKTUYECKONW PaOOTHI C yIETOM NMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTEHUIH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMA B 00JacTU
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBaHUII;

WCIIOJIb30BaTh NMPUEMBI peIeKCUU /IS OLICHKHU CUTYallud, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBATh PHUCKM U CBOEBPEMEHHO IMPUHUMATHh PELIEHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[pU aHallu3€ pe3yJIbTaToB
NEeSATENbHOCTH;

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHaIu3e pe3yiabTaToB
NEeATENbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nponecce AOCTUXKEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOTrPaMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydarolUXcs
COBEPILEHCTBYETCS SMOIIMOHAIIBHBIN UHTEIUICKT, npenoiararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOILIMOHATIBHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBAThCS K
HMOIIMOHATBHBIM H3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEUW MOTHMBAllUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTVIKCHUIO LEIU U
yCcrHexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOHX
BO3MO>KHOCTEH;

HMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOUIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMATbHBIX HaBBIKOB, BKIIOYAIOIINX CIOCOOHOCThH BBICTPaBaTh OTHOILICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXKkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B PA3BUTUM COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyYCHHBIX (UUYECKUX MOJCICH:
MaTtepualibHasl TOUKa, HHEpIMaIbHasl CUCTeMa OTCUETa, abCOMIOTHO TBEPIOE TEJIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKHH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANIEKTPOJAVMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIUMHEWHOE
JBWOKEHUE, CBOOOJHOE TajeHue TeJ, JBMIKEHUE 10 OKPYKHOCTH, WHEPIUS,
B3auMojiericTBre Tei, nuddys3us, OpOyHOBCKOE JIBUIKEHHUE, CTPOCHHUE KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUu (OXJIAXKEHUHN ), TETLIOBOE
paBHOBECHE, WCIApEeHHUE, KOHJIEHCAIMs, TUIaBJICHUE, KPUCTAUIU3AlUs, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXAy [apaMeTpaMu COCTOSIHMA Tra3a B  H30IpOIECcCax,
AIEKTpU3alus TeJ, B3aUMOAECHCTBHE 3apsAI0B;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYWHBI:
KOOpJAWHAaTa, MyTh, MEpEeMEIIeHUue, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3MUeCKUil CMBICT MCIOJB3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS] WU €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMYUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIC SIBICHUA,
UCTONIb3Yysl (DU3MYECKHE BEIIMYUHBI: JaBJCHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETUYECKasl DHEPrUsl XaOTUYECKOTO JBIXKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUJIOThI, BHYTPEHHsSSI SHEprus, padora rasa,
KO3(P(PUIMEHT TMOJE3HOTrO JACHCTBUSI TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBUWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIUYWH, WX
0003HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yUYCHHBIC ICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBIICHUS (TIPOIIECCHI), UCTIONIB3Ysl (PH3MYECKre BEITUYHMHBI: JJICKTPUUCCKUIN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAl, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUIIBI, YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMU BEJIMUNHAMU;

aHATM3UPOBATh (PUBUUECKHUE TMPOIECCHl U SBICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, |1 u Il 3akons HetoToHAa,
3aKOH COXpPaHCHMS MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
NPUHIUAN CYNEPIO3UIIMA CHJI, TPUHITUIT PABHOMPABUS HMHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKOW HEPTrUM TETUIOBOTO JABUKEHUS MOJIEKYII C
abCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHECHHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pasauyaTh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBHS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh yCJIOBHsS UX O€30MACHOTO WCIIOJIb30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU ITOM
dbopmynupoBarh mpoOieMy/3aady ¢ THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIJIOKEHHOTO O0OPY/IOBaHUS, MPOBOJWUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpPAaTh ONTUMAJbHBIA CIOCOO M3MEPEHUS! U HUCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buUKCUpOBaTh Pe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BU/JI€ TAOJIUL U TpaUKOB, I€TaTh BEIBOABI IO pE3yIbTaTaM UCCIIEI0BaHMUS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOro OJKCIepUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U IMPOECKTHOU
NEeSATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000py0BaHUS,

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HeoOXoauMble NIl €€ pelleHUs, TPOBOAUTh Pacdy€Thl M OLICHUBATH PEaJTbHOCTD
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON WH(POPMAIINH, TTOTYIYCHHON W3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBACHEHHME MPOIECCOB OKPYKAIOIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpAIEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370pPOBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAOLIEH Cpee;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYNIBI, PAlMOHAIBHO pPACHPEAeNsiaTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIbI B PEIIEHHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOW NEATEIBHOCTH JIFOJCH, LEIOCTHOCTh M €IUHCTBO
(u3HYeCcKOl KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO sipa MpH pEeHIeHUH (PU3NYECKUX
3ajay;

pacro3HaBaTh QpuU3MUECKUe SIBICHUS (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIMSA, JCHUCTBUE MAarHUTHOIO TIOJIA Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHHE CBETA, OTpa)XKeHUe, MPEeTOMIICHUE,
uHTeppepeHnus, audpakuus W TONIpU3alUsg CBETa, JUCIEPCUS CBETa,
doToanekTpudeckuit 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJia, €CTECTBEHHAass W MCKYCCTBEHHas
PaIMOaKTUBHOCTE;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  pPa3iU4HBIX  Cped) H
AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HCHONB3Yysd (U3HUECKUE BEIMYMHBI:
AIIEKTPUYECKUI 3apsij, CUJia TOKa, DJIEKTPUUYECKOE HAMpPsHKEHUE, JICKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAS CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojsi, cwia Awmmepa, cwia JlopeHiia, MHIYKTHBHOCTb
KATYILIKH, SHEPrus JJIEKTPUYECKOT0 M MAarHUTHOTO TMOJEH, MEPHOJ M YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHType, 3apsij W CHJIa TOoKa B Tpolecce
TapMOHMYECKUX DJEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CHWJIA JIMH3bI, TPU ONHUCAHUU NPABUIBLHO TPAKTOBAThH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUSI WU €AUHUILIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIaHHYIO (DU3WYECKYI0 BETUYHHY C JAPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U TMPOIECCH, HCIOJIb3Ys
¢dbu3nUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H



4acTOTa CBETA, SHEPTUs U UMIIYJIbC (POTOHA, IEPUOJ NOJIypaclaia, SHEPIrUs CBI3U
aTOMHBIX SiZiep, IpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUUHBL;

aHAIM3UPOBATh (PU3UYECKHE IMPOILECCHl U SBJICHUS, UCHOJIBb3Ys (PU3NUYECKHE
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENILHOIO U MMAPALIEIBHOTO
COCAMHEHHUs] TMPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacpOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mg (oTtodddexra,
3aKOH COXPAaHEHWsl HHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPAaHEHUs
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsSI MAacCOBOIO 4YMCIIa, IMOcTysatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE U YyCJIOBHUS (TpaHUIbl, 0O0JaCTH)
IPUMEHUMOCTH;

OIPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuJibl Amriepa u cuisl JlopeHua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB € HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: IPHU 3TOM
dbopMmynupoBath MpobieMy/3aiayy M TUIOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pY/OBaHHUS, MPOBOAMUTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYILECTBIAThH MPSMBIE U KOCBEHHBIE U3MEpPEHUsI PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPATh ONTHUMAJIBHBIN CHIOCOO HM3MEPEHHS M MCHOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUI: MpPU STOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3WYECKUX BEIMYMH B BHUJAE TaONUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEAOBAHMUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JESATENBHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000pyA0OBaHUS,

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOW MOJICIIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/la4u
BbIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (POPMYIIbI,



HEeoOXoauMbIe NIl €€ PEIICHUs, TMPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYEeHHOTO 3HAYCHUS (PM3HUECKOU BEIIMYUHBI,

peliaTh KaueCTBEHHBIC 3a/1aUH: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUYHUBYIO
IEMOYKY PACCYXKIACHUN C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEJICTAaBJICHUS yU4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

OOBSCHATH TPHUHITUNBI JCHCTBUS MAIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOKNCTB, pPa3indaTh yCJIOBUS UX O€30MaCHOTO HMCIIOIh30BaHUS B MMOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHEC HAyKH, B OOBSICHCHHE IPOIECCOB OKPYIKAIOIIET0O MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOUN JKU3HU
it obecriedeHus: 0€30MaCHOCTH TP OOpaIleHHH ¢ MPUOOpaMU U TEXHUYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHEHHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYCCKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyNIle C BBIMOJHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIBHO pacHpenesiTh OOsI3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSAX, aJICKBATHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUA
11 @®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2
Wroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI 9 1
TEOpHUH
3.2 OCHOBBI TEpPMOJIUHAMUKH 10 1
33 ArperaTHble COCTOSTHUS BEIECTBA. 5

®da30BEIC MepeXo bl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIMHAMMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUl TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

Pazpea 1. JIEKTPOJUHAMUKA

MarnuTHoe noje. I1eKTpOMarHuTHast
WHYKIUS

11

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAarduTHBIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 3JICKTPOMarHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acos

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crenualIbHON TCOpHUU

OTHOCHUTEITLHOCTH
Htoro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK



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

4.3 AToMHOE AP0 5

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O06o0maroiiee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

10

11

12

Tema ypoka

®usuka — Hayka o npupoje. HayuHbsie METOAbI MO3HAHUS
OKPY’KaroIllero M1upa

Posnb 1 MecTo Gpu3uKN B POPMHUPOBAHUU COBPEMEHHON HAYUHOM
KapTUHBI MUPA, B IPAKTUUECKOHN AEATEIbHOCTH JIIOAEH

Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO
neukeHus. [lepemenienue, CKOpoCTh, yCKOpEHHE

PaBHOMepHOE NpAMONIHHEHHOE IBUKEHUE
PaBHOYyCKOpEeHHOE MPSIMOJIMHEMHOE IBH)KEHUE

CBobOogHOE TazieHne. Y CKOpeHrne CBOOOTHOTO MaIeHuUs

Kpuonuneiinoe nuxenue. [[BrokeHne MaTepraibHOM TOUKH 10
OKPY>KHOCTH

[Tpuniun otHocuTenbHOCTH ["anunes. HepimaabHbIE CHCTEMBI
otcyeTta. [TepBbiii 3akoH HeroToHA

Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 3akon
HeroTona 111 MaTepuaibHOW TOUKH

Tpernii 3axkoH HpI0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK

3akoH BcemupHOro taroreHus. Cuia tsokectu. [lepBast kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

KoaunuyecTBO
4acoB

DJIeKTpPOHHbIe N (POBBIE

o0pa3oBaTe/IbHbIC PeCypPChI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmnoreka LJOK
https://m.edsoo.ru/ff0c3508

bubmnoreka LJOK
https://m.edsoo.ru/ff0c3620

bubmnoreka LJOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6moreka [IOK
https://m.edsoo.ru/ff0c3d00

but6mmoreka [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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

13

14

15

16

17

18

19

20

21

22

Cuna tpenus. Koapduuuent tpenns. Cuia COnpoTHBICHUS MTPH
JBVKEHHUHU TeNa B )KUAKOCTH WM rase

[TocTynarenbHOE U BpalaTelIbHOE ABMKEHUE A0COIIOTHO TBEPAOTO
tesa. MoMmeHT cuibl. [liiedo cusbl. Y cnoBust paBHOBECHS TBEPAOTO
Tena

I/IMHYJ'IBC MaTCpHaHBHOfI TOYKH, CUCTEMbI MAaTCPHUAJIBHBIX TOYCK.

I/IMHYJ'IBC CHIIBI. 3aKOH COXpaHCHUA UMITYJIbCA. PeakxtuBHOE JABHKXCHHUEC

PaboTa u MmoutHOCTH cuitbl. KuneTnueckasi SHeprusi MaTepuaibHOW
TOukH. Teopema 00 U3MEHEHNHN KUHETUYECKOI 3HEepTUn

[lorenunanbHas 3Heprus. [loreHnnanbHas SHeprus ynpyro
nepopMupoBaHHOU NPy KUHBI. [loTeHIIMaNIbHAs HEPrus Tena BOIN3U
IIOBEPXHOCTU 3€MJIU

HOTCHHI/IaHBHBIG W HENOTCHIIHAIbHEIEC CUIIbI. CB3b pa6OTBI
HCMMOTCHUOHAJIBHBIX CHJI C UBMCHCHUEM MEXaHUYeCKOM OHCPIun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA MEXaHHU4YEeCKOMH SHEpPTUn

Jlaboparopnas pabota «VccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHUEM MEXaHUYECKOM YHEPTUU Tejla Ha PUMEPE PACTSHKEHUS
PE3UHOBOIO KIYTa»

KonTponbnas pabota no teme «Kunemaruka. J[uHamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON TCOPHH.
bpoyHoBckoe nBmxkenue. Juddysus

XapakTtep ABMKEHUS U B3aUMOJIEHCTBUS 4acTHI] BemecTBa. Moienun
CTPOEHMSI Fa30B, )KUJIKOCTEN U TBEPABIX TEI

https://m.edsoo.ru/ff0c3el8

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubmnoreka LJOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmnoreka LJOK
https://m.edsoo.ru/ff0c478c

SHnekc yueOHuK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc2

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
JJIEKTPOHHAs LIKOJIA: https://resh.edu.ru



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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/

23

24

25

26

27

28

29

30

31

32

Macca monexys. KonmnuectBo Bemiectsa. [locrosiHnas ABoraapo

TeruoBoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana
temuneparyp Llenbcus

Wneanpbhbiii raz B MKT. OcHoBHoe ypaBHeHre MKT

AOGcooTHas TeMIieparypa Kak Mepa cpeiHeil KHHETHYeCKOM SHeprun
JBIKEHUS MOJIEKyI1. Y paBHeHne Menneneesa-Kianeiipona

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

Jlaboparopnast pabota «MccnenoBanue 3aBUCIMOCTH MEXKTY
napaMeTpaMH COCTOSTHHS Pa3peKEHHOTO ra3ay

I/I3onp0ueccm B NACAJIBHOM I'a3€ U UX rpaqmquKoe MMpCACTaBJICHUC

BHyTpeHHss sHEpTusi TEPMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonnuecTBo TerioTsl U padota. BHyTpeHHssa sHeprus
0JIHOATOMHOT0 MJICAJIbHOTO ra3a

Bupl Teronepenaun

VY nenbHas TEIUIOEMKOCTH BemecTBa. KonMuecTBO TEMIOTHI IPH
Teruonepenaye. AnnabatHsli mpolecc

Sunexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
JJIEKTPOHHAs LIKOJa: https://resh.edu.ru

Snnexc yuyeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoia: https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

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

Sunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoia: https://resh.edu.ru

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs LIKOJIA: https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5c36



https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

43

44

[IepBbIil 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHE K U30IPOLEcCaM

HeoGpaTumocTs mporeccoB B mpupoe. Bropoii 3akon
TEPMOJUHAMUKNU

[Tpunun gevicteus u KII/I TernnoBoi MamnHbl

[wuxn Kapuo u ero KII/]

OKOJIOTUYCCKHE HpO6JICMBI TCIINIOOHCPICTUKHA

O6o06maromuit ypok «MonekynsipHas ¢puzuka. OCHOBBI
TEPMOJAUHAMUKI

KonTponbnas pabota no teme «MonekynsipHast ¢puznka. OCHOBBI
TEPMOJMHAMHKID

[TapooOpazoBanue u koHaeHcanus. McnapeHue u KumeHue

AOCOoIOTHas M OTHOCHTENbHAS BIKHOCTH BO3/lyXa. HachIeHHbIi
nap

Tsépnoe teno. Kpucrammmuyeckue u amopdHsie Tesna. AHU30TPONHUS

CBOMCTB KpucTauioB. JKujakue kpuctaiibsl. CoBpeMEHHbIE MaTepUaIIbl

[TnaBneHue U KpUcTAUIA3ANMS. Y ACIbHAS TSIUIOTA IJIABICHHUS.
CyOnmumarus

VYpaBHeHue TerioBoro 6amaHca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

SHnexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs LIKOJa: https://resh.edu.ru

Snnexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHAS 1mKoa: https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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OnexTpusanus Tea. DIEeKTpudecKuil 3apsia. J(Ba BUia 2JIEeKTpUIECKUX
3aps10B

IIpoBOAHMKY, TUANEKTPUKH U IOJIYNIPOBOJHUKH. 3aKOH COXPAHECHHUS
JJIIEKTPUYECKOT0 3apsiaa

BsaumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHslii yieKTpudecKuil
3apsan

HanpsxénHocTs asiekTprdeckoro nois. Ipunnun cyneprno3unuu
JIEKTPUYECKUX MoJeH. JINHUY HanpssKEHHOCTH

Pa6ota cun anekrpocraruyeckoro nosst. [lorennuan. Pasnocts
IIOTEHIIAAJIOB

HpOBOI[HI/IKI/I W JUDJICKTPUKU B DJICKTPOCTATUICCKOM IIOJIC.
HI/IBHGKTPI/I‘IGCKEUI IMPOHUIIACMOCTDb

OnexrpoémkocTs. Konaencarop

DneKTPOEMKOCTH INIOCKOr0 KOHJIEHCATOpa. DHEPIHUs 3apsyKEHHOTO
KOHJICHCaTopa

Jlaboparopras padota "M3MepeHue IIeKTPOEMKOCTH KOHIeHCaTopa"

[TpuHuMn neiicTBUS U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIBHOTO
anmnapara, CTpyHHOro NpuHTepa. DJIEKTPOCTaTHUECKas 3aIlNTa.
3azeMIIeHHe AIEKTPOIPUOOPOB

DNEeKTPUYECKUI TOK, YCIOBUS €r0 CylecTBOBaHMs. [[0CTOSHHBIN TOK.
Cuna Toka. Hanpsokenue. Conportunenue. 3akoH Oma A1 yyacTka
LEMn

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ce4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmnoreka LJOK
https://m.edsoo.ru/ff0c6f00

bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1mIKoa: https://resh.edu.ru

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mKoa: https://resh.edu.ru

Sunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHAs 1mKoa: https://resh.edu.ru



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
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
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IlocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEANHEHNE
npoBoIHUKOB. JIaboparopHas pabota «l3yueHne cMemaHHOro
COEIMHEHUS PE3UCTOPOB»

PaboTa 1 MOITHOCTB AJIEKTpHUECKOro TOKa. 3akoH J[xoymnsa-Jlenma

3axon OMa U1 MOJIHOM (3aMKHYTOH) AekTpudeckoit nenu. KopoTkoe
3ambikanue. JlabopatopHas padora «M3mepenne 3/1C ucToUHMKA TOKA

1 €TI0 BHYTPCHHETO COIIPOTUBIICHUS))

DneKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAMMOCTh

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB

[TomynpoBOAHUKH, UX COOCTBEHHAS U IPUMECHAsl TPOBOAUMOCTD.
CgoiictBa p—n-niepexona. [ToxynpoBoaAHUKOBBIE TPUOOPHI

DNEeKTPUYECKU TOK B paCTBOpaxX U paciuiaBax 3JE€KTPOJIUTOB.
DJIEKTPOJIUTUYECKAS] JUCCOLUALIMS. DIEKTPOJIN3

DneKkTpuyecKkuil TOk B razax. CaMoCTOATENbHBIN 1
HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnazma

DnexTpuyeckre NpuOOopkl U yCTPOMCTBA U UX MTPAKTUUECKOE
npuMeHeHue. [IpaBuiia TeXHUKH 0€301MacHOCTH

O6o0mmaromuii ypok «JIeKTpOIMHAMUKA

Kontponbnas pabota o Teme «dnekrpocTtatuka. [locTosTHHBIN
JNEKTPUYECKUI TOK. TOKHM B pa3iIMYHBIX CpeIax»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c74f0

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

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

SIunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1mKosa: https://resh.edu.ru

Sunexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
JJIEKTPOHHAs LIKOJa: https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82bha

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepBHeIit ypok. KonTponbHast padoTa mo Teme "DIeKTpoaJuHaMHKa" 1 ngs?;lr(:]?:é(sifﬁ/l]ffocgc%
68 PesepeHblit ypok. O606marommii ypok o temam 10 kacca 1 bubanorexa [IOK

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne i/

Tema ypoka

ITocTosiHHBIE MAarHUTEI U KX B3aUMOJeiicTBre. MarHuTHOE I0JI€.
Bektop MarHuTHOM MHAYKUMH. JIMHUM MarHUTHOW UHAYKIUU
MaruautHoe 1osie MpoBOAHUKA ¢ TOKOM. OmbIT Dpcreaa.
B3aumopeiicTBre NpoOBOJHUKOB C TOKOM

Jlaboparopnas pabota «/3ydeHre MarHUTHOTO TOJIST KATYIIKU C

TOKOM»

JlelicTBME€ MAarHUTHOTO TOJISl HA MPOBOJHUK ¢ TOKOM. Cuiia AMriepa.
Jlaboparopnas pabota «MccnenoBanue AeMCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO TOJISI HA JBHKYIYIOCS 3apSyKEHHYIO YACTHILY.
Cuna Jlopenua. Pabota cunsl Jlopenia

OnekTpoMarHuTHas UHAYKIUsA. [I0TOK BEKTOpa MarHUTHOW MHTyKIIUH.

O/J1C nHaykumu. 3aKOH JIEKTPOMArHUTHOM MHAYKIMK Papaes

Jlaboparopnast pabota «MccnenoBanue sIBICHUS DIEKTPOMArHUTHOM
UHIYKLAW»

WNuayktuBHOCTE. SIBneHue camonnaykuuu. 31C caMOUHIYKIUH.
DHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
nosue

TexHuyeckue yCTpoMCTBa U UX MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHUIl, UHAYKIMOHHAS MIE€Yb

KoauuecTBO
4acoB

DJIeKTpPOHHbIe U (POBBIE
o0pa3oBaTe/IbHBIC PeCypChI

bubmnoreka LJOK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka LJOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs LIKOJIA: https://resh.edu.ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
SIEKTPOHHAS mIKoa: https://resh.edu.ru



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
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
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O6o06maromuii ypok « MarHuTHOE 10J1€. DIEKTPOMArHUTHAS
WHIYKITAS

Kontponbnas padoTa mo TeMe «MarHuTHOE ToJie. DIEKTPOMarHuTHAS
WUHIYKITAS

CBoOoanHbIe MeXaHWYECKHE KoJieOaHus. ["apMoHnYecKkne KoaeOaHusl.
VYpaBHeHHe rapMoHHUecKUX Kosiebanuil. [IpeBpaienue snepruu

Jlaboparopnast pabota «MccneqoBanue 3aBUCUMOCTH ITEPUOAA MAITBIX
KoJIeOauuii T'py3a Ha HUTH OT AJIMHBI HUTU U MACCEI I'py3a»

Koneb6atenpubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUs
B UJCaJIbHOM K0JIeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXTY
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B U/I€aJIbHOM

Kos1e0aTeIbHOM KOHTYpE

Hpe)lCTaBJ'ICHI/Ie 0 3aTyXarommx KOJICOaHMSX. BBIHY)KILCHHBIG
MeXaHUYeCKHe KoieOanus. Pe3oHaHc. BBIHy)K)ICHHBIC
OJICKTPOMArHuTHBIC KoJIcOaHMs

[Tepemennsbiii Tok. CHHYCOUJATBHBIN NTEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U IEUCTBYIOIIEe 3HAUCHUE CHITBI
TOKA U HaIPsKEHUS

Tpauchopmarop. [IpousBoacTBo, nepenava u norpedieHue
AIEKTPUUECKOMN SHEPTUU

YCTpOﬁCTBO " NPaKTUYICCKOC MPUMCEHCHUC DJICKTPHUICCKOI'0 3BOHKA,
reaeparopa nepeMEHHOI0 TOKa, JIMHUHN QJICKTpOoIICpCaav

DKOJIOTUYECKHE PUCKU TTPU TPOU3BOJICTBE AJEKTposHepruun. Kynbrypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

Sunexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs LIKOJa: https://resh.edu.ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

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

SHnekc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHAs 1mIKoa: https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

SHnekc yueOHUK:



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc324
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HCIOJIb30BAHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ KHU3HHU

Mexanudeckue BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos.
CxopocTh pacnpocTpaHeHus U AJinHA BOJHEL. [lonepednsie u
IIPOJI0JIbHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3Byka

DneKTpOMarHUTHbIE BOJIHBI, X CBOMCTBA U ckopocTs. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

[IpuHIUIIBI panOCBA3H U TEJIEBUICHU. Pa3BuTHe CpEeaCTB CBS3N.
Pagnonoxanus

Kontponbnas pabora «Konebanus u BOITHBD»

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJTHOPOJHOM Ccpefie.
Toyeunslit uctounuk csera. Jlyd cpera

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHus ceera. [loctpoenue
M300paXKeHHH B TUIOCKOM 3€pKajie

[Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpaxkenue. [IpeaenbHbIit
YTOJI MOJTHOTO BHYTPEHHETO OTPaKEHUS

Jlaboparopnas pabota «M3mepeHne nokaszaremns NpeIoMICHHS CTEKIIa

JIunzel. [TocTpoenune nzobpakenuil B iua3e. @opMyta TOHKOW JTUH3HI.
YBenuueHue JIUH3bI

Jlaboparopuas padota «VccnemoBanre CBOHCTB N300pakeHUI B
JIMH3aX»

https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
ANIEKTPOHHA 1mIKoua: https://resh.edu.ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cca54

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1mIKosa: https://resh.edu.ru
bubmnoreka LJOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd350

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main



https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://education.yandex.ru/uchebnik/main
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Hucnepcus ceera. CoxkHbIH cocTaB 6enoro csera. L{Ber.
Jlaboparopnas pabota «HabmoieHue nucrnepcun CBETay

Wnrtepdepennus ceeta. Audpaxmus ceera. AudpakuronHas pemerka

HOHepeLIHOCTB CBCTOBBIX BOJIH. HOJ'IHpI/I?)aL[I/IH CBCTa

OnTrueckue mpruOOPHI U YCTPOICTBA U YCIOBUS UX 0€30IaCHOTO
MIPUMEHEHUS

rpaHI/ILU:I IIPUMCHHUMOCTHU KJIaCCHUYECKOM MEXaHUKH. HOCTyHaTLI
cIelaJbHON TCOPpHUU OTHOCUTCIIbBHOCTU

OTHOCUTEIIFHOCTD OIHOBPEMCHHOCTH. 3aMezmeHHe BPEMCHHU U
COKpalllCHUEC OJINHbI

DHeprus U UMILYJIbC PEISITUBUCTCKON YacTHULIbI. CBS3b MacChI €
SHEPrUEil U UMITYJIbCOM. DHEPIUsl TOKOS

Kontponbras padota «Ontuka. OCHOBBI CIIEIIMAIBHON TEOPUH
OTHOCUTEIILHOCTHY

®otonbl. ®opmyna [Tnanka. DHEprus U UMITYJIBC GOTOHA

OtkpeiThe u uccnenosanue Gorordpdexra. OnbiTel A. I'. CroneToBa

3akonbl pororddexra. YpaBHeHue DiiHmTelHA 11 PoTorddexTa.

«Kpacnas rpanuna» gorosdpdexra

VYuu. py: https://uchi.ru Poccuiickast
ANEKTPOHHA 1IKoa: https://resh.edu.ru

SAnnexc yueOHHUK:
https.//education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1mIKosa: https://resh.edu.ru
bu6mmorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcf02e

Snnexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHAS 1mKoa: https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862
bu6mmorexa [JOK
https://m.edsoo.ru/ffOcfa42
bub6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e



https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. Onbitel [1. H. JlebeneBa. Xumuueckoe neicTBIE
cBeTa

TexHuueckue ycTpomucTBa U NPaKTUYECKOE IPUMEHEHUE:!
¢doToreMeHT, POTOAATYNK, COTHEUHAsE OaTapes, CBETOANO]]

Pemrenne 3amad mo reme «1eMEHTHI KBAHTOBOM OIITUKI

Monens aroma Tomcona. OnbiThl Pe3depdopaa mo paccesHuto a-
yactuul. [Inanerapuast mogens atoma

IToctynarter bopa

W3ny4yenue u nornomeHue GOTOHOB MPH MEPEX0JIe aTOMa C OHOTO
YPOBHS SHEPIUU Ha APyrou. Bunsl ciekTpos

BonHoBbie cBoiicTBa yactuil. Bonuel ae bpoitns. KopryckyssapHo-
BOJIHOBOM yasn3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4YE€HUE
OTtkpeiTHe paguoakTuBHOCTH. ONBITH Pe3epdopaa mo onpeneneHunto
COCTaBa Pa/InOAKTUBHOTO U3JIyYECHHUS

CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bnusxue
PaaOaKTUBHOCTH HA XUBBIC OPraHU3MBbI

OTkpbITHE TPOTOHA U HEWTpoHa. M30TOMNBI. ANbda-pacnai.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue
DOHeprus cBA3M HyKJIOHOB B sipe. SInepHble peakuuu. SaepHslii
peakTop. IIpobiemMsbl, nepCcreKTUBBI, IKOJOTUYECKUE ACTIEKTHI SACPHOM

SHEPreTUKHU

3J'ICMCHTapHBIe YaCTHUIIBI. OTKpBITI/IC IO3UTpPOHA. Metoasl

bubmuoreka [{OK
https://m.edsoo.ru/ff0d04a6

SAnnexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1mIKosa: https://resh.edu.ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmnoreka LJOK
https://m.edsoo.ru/ff0d0ca8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
JJIEKTPOHHAs LIKOJIA: https://resh.edu.ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [JOK


https://m.edsoo.ru/ff0d04a6
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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HAOIIO/ICHUS ¥ PETHCTPAIH dJIEMEHTAPHBIX YacTuIl. Kpyriibiii cron
«DyHIaMeHTaTbHBIE B3aUMOIeHCcTBUS. ENMHCTBO pu3ndeckoit
KapTUHBI MUPa»

Otansl pa3BUTHS acTpoHOMUU. [IpHuKiiagHOE 1 MUPOBO33PEHUYECKOE
3HaueHue actpoHoMuu. Bun 3B€3aHoro Heba. Co3Be3ausl, spKue
3B63)II)I, IJIAHETHBI, UX BUANMOC JIBUXXCHUC. ConHeynasi cucremMa

Connue. ConHeyHas akTUBHOCTh. McTounuk sneprun ConHua u 3BE37

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOM
MocJie10BaTeNbHOCTH. BHyTpenHee crpoenue 38€371. CoBpeMEHHbBIE
IIPEJICTABICHMSI O IPOMCXO0XKIEHUH U 3BotoK CoJHIa U 3BE3]

Mneunstii [IyTe — Hama 'anaktuka. [lonoxxenue u 1BHxeHHe
Connna B ['amaktuke. ['anaktuku. YEpHbIE OBIPHI B SAPAX TATAKTHK

Bcenennas. Paz6eranue ranaktuk. Teopust boibimoro B3psiBa.
PenukToBoe n3nyyenue. MeraranakTuka

Hepemennsie npobiieMbl acCTpOHOMUU

KontponbHas paboTa «D1€eMEHTHI aCTPOHOMHUH U aCTPODHU3UKI

https://m.edsoo.ru/ff0d0e38

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1mKosa: https://resh.edu.ru

Sunexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

SIunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoia: https://resh.edu.ru

Sunexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs LIKOJIA: https://resh.edu.ru

SHnekc yueOHuK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

Sunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTpOHHAs 1mKoa: https://resh.edu.ru

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main



https://m.edsoo.ru/ff0d0e38
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
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O6o6maromuii ypok. Poib ¢pu3uku u acTpOHOMUN B YKOHOMUYECKOM,
TEXHOJIOTUYECKOH, COLIMAIBbHON U 3THYECKOH chepax esaTeIbHOCTH
4eJloBeKa

O6o06maromuii ypok. Poiab 1 MecTo pu3uky U acTpOHOMUU B
COBPEMEHHOI HAy4YHOUW KapTHHE MUpa

O6o06maromuit ypok. Posib pusnueckoit Teopun B popMHUpOBAHUU
NPEJCTaBICHUN O (PU3NYECKON KapTUHE MUPA

O6o06maromuii ypok. Mecto pu3udeckold KapTHHBI MUpPa B 0011IEM
pAny COBPpEMEHHBIX €CTCCTBCHHO-HAYYHBIX HpeHCTaBHeHI/II\/’I O IpUupoac

Pe3epBHbIil ypok. MarHuTHOE 10Ji€. DIEKTPOMAarHUTHAST WH T KITUS

PesepBHbiil ypok. OnTuka. OCHOBBI ClIEIMATBHON TEOPUHU
OTHOCUTEILHOCTH

Pesepnsniii ypok. KBantoBas usrka. D1neMeHThl aCTPOHOMUH U
acTpo(u3uKH

VYuu. py: https://uchi.ru Poccuiickast
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

SAnnexc yueOHHUK:
https.//education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1mIKosa: https://resh.edu.ru

Sunexc yuyeOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
JJIEKTPOHHAs LIKOJa: https://resh.edu.ru

Snnexc yuyeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

SHnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1mIKoa: https://resh.edu.ru

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHA 1mIKoa: https://resh.edu.ru

Sunexc yueOHHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
ANEKTPOHHAs 1mKoa: https://resh.edu.ru

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



https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

®dusuka 10 knacc. YueOHuk. ba3oBslii v yriryOaE€HHBIN YPOBHU
Astop: Msikumes I'.51. / byxosues b.b. / Corckuit H.H.
®dwuzuka 11 xknacc. YueOnuk. ba3zoBsiil u yriryOn€HHBINH ypOBHU
Astop: Mskumes I'.f. / byxosues b.b. / Corckuit H.H.

I'on nznanus: 2024

N3 parenscTBO: [IpocBemenue

METOANWYECKHUE MATEPHUAJIbI 1A YYUTEJISA
®dwusuka 10 knacc. YueOHuk. ba3oBsriii u yriyOnEéHHbIN YPOBHU
Astop: Mskumes I'.4. / byxosues b.b. / Corckuit H.H.
®wuzuka 11 knacc. YueOnuk. ba3zoBblil v yriryOn€HHbIN ypOBHU
Astop: Mskuies I'.4. / byxosues b.b. / Corckuit H.H.

I'opg n3panns: 2024

Nz narenscTBO: [IpocBemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET



SAnnekc yueonuk: https://education.yandex.ru/uchebnik/main
Yuu. py: https://uchi.ru

Poccuiickas anextponnas mkona: https://resh.edu.ru






