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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYUTBHIBAET HEOOXOAMMOCTb pPeaM3alii MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3ydaeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBHIMOJIHEHUU UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN TOJIX0J B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »sToM obOecrmeumBaeTcsl  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIIENAETCS PEHICHUIO PACUYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKK TOKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UJIsl YUYEHHYECKUX MPAKTUUECKUX paboT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOrOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHHUHA OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaAMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMS U TPOBEIACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIs1 Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YUYUTEIbh [I€JaeT BBHIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBmkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOAYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ| YIjOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrus YIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, JXKHAKOCTEHM U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrOo  Tra3a.  Buaesl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. ['padudueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemuioBord MammuHbl. [{ukn KapHo m ero ko3pduiImMeHT IOoIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEPruu Tejaa MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnelT Mo anuabaTHOMY paCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWUCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, TUANEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh — 3iekTpuueckoro mojs.  [IpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MNoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXIY HUMH U JUAIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEINHEHHE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OneKkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKHue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHME IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe nonie. I1eKmMpOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HalrpaBiieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »anekTpuyeckoe ToJsie. DJEKTPOJBIKYIAs CUjIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUMYA MArHUTHOTO TOJIS.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHle KO1e0AHUSA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u ($aza KoieOaHUU.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJieOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIICKTPUUECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyecknue yCTpOMCTBA M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparoluX U paccenBaromux auH3ax. Gopmysia TOHKOW JTUH3BI. YBEJIMUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanue CBONCTB U300paKeHUM B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYeCKOM  Mmexanuku.  [loctynatel
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriionmeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YPOBHEM 3HEPTrUU aTOMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuwl
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-H3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopsvie pabomoi
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOEeHHe



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B AIpax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

O0o001maomiee NOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTUHE MHpPaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOAO00US TPEyrOoJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TIEeHEpaTop IEPEMEHHOIo TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yiIbTaThl OCBOCHHS yueOHOro npenmera «Dusuka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIUKA O0YYAIOIIETOCs! KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIIBHOCTh B MHTEPECAX TPaXTAHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJ1aHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeSITeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIbHOCTH
B o0ylactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTh (pU3uKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJ€ pEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTEPHATUBHEIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUSI;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eliCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEJIH COBMECTHOH  JEATENbHOCTH, OpPraHWU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMIA pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCcaJbHbIE y4eOHbIe eiicTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KAue€CTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHWBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HX
CHIDKCHHIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yJbTaToB
JeSITEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

OpPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpU aHaju3e pe3yJbTaToB
NeSITeTbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO JIPYTUX HA OLIHUOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (usMKe 7S YPOBHS CpelHero oOmero ooOpa3oBaHus y OOy4arouIuXxcs
COBEpLICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, npearoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJb, yYMEHHE HIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHHUIO e U
yCHexy, ONTUMHU3M, WHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTb HCXOMS U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (pU3NUYECKUE SBJICHUS (TMPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, auddy3us, OpOyHOBCKOE JBMKEHHUE, CTPOCHUE >KUJIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUMSA Tra3a B  HM30IpOLECCaXx,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Ysl (PU3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTECHLIHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI SHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIEC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHBI M MPUHIHUMNBL: 3aKOH BceMupHOro Tsrotenus, [, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3>TOM pa3nuyarh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCO0 M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYECHHOW 3aBUCHMOCTH (DU3UYECKUX BEIUYMH B
BH/JIC TAOJINIT ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pE3yIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
0o00opy1oBaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PElICHHs, TPOBOIUTh PACUEThI M OICHUBATH PEaTbHOCTh
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIC 3a1a4l: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoiM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh  TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOU W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJNUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TpyNNE C BHIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAECH, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMMOCTb  Pa3JIMYHBIX  Cpeld) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cuwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3bI, MPU OMHUCAHUHM TPABUIBLHO TPAKTOBATH (PUIHUCCKHI
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, CUJIbl AMriepa u cuiibl Jlopenia;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MpPU 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTETHHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJlauu



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIMH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIy4aeMyt0 HH()OpMAITHUIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPY)KAMOIIEIO0 MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUSI HOPM JKOJOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaTh B TpYIIC C BBHIIOJHCHHEM pPAa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPalMOHAIBHO paCHpeleisTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TIPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuyecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Buani
AesATeIbHOCTH
00y4Jaromuxcs ¢
yuyeToM padoue
NPOrpaMMblI
BOCIIUTAHUSA

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1

dusnka n METOJbI HAYYHOT'O
IIO3HAaHUA

Hroro no paszneny

bu6mmorexa [IOK

https://m.edsoo.ru/7141bf72

Oecena,
aHAJTM3UPYIOIIast
MIPUHSATHE
TPaJUIIHOHHBIX
00111e9esI0BEYECKIX
T'YMaHUCTHYCCKHUX U
JIEMOKPATHICCKUX
LICHHOCTEH,
c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
¢bu3nueckoil Hayku

Paszpnen 2. MEXAHUKA

2.1

Kunemaruka

bu6mmoreka [JOK

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

Oecena,
HaHpaBHCHHaH Ha



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

OCO3HaHHE
[IEHHOCTH Hay4YHOU
JeSTEIIbHOCTH,
TOTOBHOCTB B
nporecce N3y4eHus
¢buzuku
OCYIIECTBIIATH
MIPOEKTHYIO U
HCCIIEJ0BATEIbCKYIO
JeSITETbHOCTh
VHIUBHTyaJTbHO U B
rpymnmne

2.2

JnHamuka

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

Oecena,
HaIpaBJICHHAs Ha
OCO3HaHUE
[IEHHOCTU HAYYHOU
JIeATEeITLHOCTH,
TOTOBHOCTbH B
Mpolecce U3yUYECHHS
¢buzuku
OCYIIECTBIISTh
MIPOSKTHYIO U
HCCIIEI0BATEIbCKYO
JIeATeITLHOCTh
WHIUBUAYATHHO U B
rpymrme

23

3aKOHBI COXpPaHEHHUS B
MEXaHUKe

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

Oecena,
HaIpaBJICHHAs Ha
OCO3HaHHE



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

LIEHHOCTU HAay4YHOU
JIeSATEIIBHOCTH,
TOTOBHOCTB B
IIPOLIECCE U3YYEHUS
bu3uKn
OCYLLECTBIIATh
IIPOEKTHYIO U
HCCIIEN0BATENIBCKYIO
JIEeATEIIHOCTD
MHIUBUAYAIbHO U B
rpymrne

Hroro no pazneny

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

18

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW Teopun

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

Oecena,
HaIpaBJIeHHas Ha
OCO3HaHHE
LIEHHOCTH HAay4YHOU
JIESTEIIbHOCTH,
TOTOBHOCTH B
IIPOLIECCE U3YUEHUS
buzuKu
OCYIIECTBIISATh
MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO
JIeSITEIbHOCTh
MHIVBUAYAIbHO U B
rpymmne

3.2

OCHOBBI TEPMOIMHAMUKH

10

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

Oecena,



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

HarpaBJIeHHas Ha
OCO3HaHHE
[IEHHOCTH Hay4YHOU
JeSTEIbHOCTH,
TOTOBHOCTB B
IPOLIECCE U3YUECHUS
buzukn
OCYIIECTBIIATH
MIPOEKTHYIO U
HCCIIEJ0BATEIbCKYIO
JeSATEIILHOCTD
VHIUBHTyaJTbHO U B
rpymnmne

ArperaTHble COCTOSTHUS

33 Bemiectsa. @a3oBeie 5
IIEPEXOBI
Uroro no pazgeny 24

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

Oecena,
HalpaBJI€HHAas Ha
OCO3HaHUE
LIEHHOCTU HAay4YHOU
JIeSITENIbHOCTH,
TOTOBHOCTbH B
MPOIIeCcCe U3yUCHUS
buzuku
OCYIIECTBIISTh
MIPOCKTHYIO U
HCCIIE0BATENbCKYIO0
JIeSITeIbHOCTh
WHJMBHUIyaIbHO U B
rpyIre

Paznea 4. JIEKTPOJAMHAMUKA



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

4.1

4.2

DneKTpocTaTuKa

TlocTostHHBIH

3NeKTpudecKkuil ToK. Toku B

Pa3IMYHEBIX CpE€aax

10

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

bu6mmorekxa [OK
https://m.edsoo.ru/7f41bf72

Oecena,
HaIpaBJICHHAs Ha
0CO3HaHUE
IIEHHOCTH HAY4YHOM
JIeATEILHOCTH,
TOTOBHOCTH B
MIPOIIECCE M3yUCHUS
buzuku
OCYIIECCTBIISTh
MPOSKTHYIO U
UCCIIEIOBATEIBCKYHO
JIEATEILHOCTD
WH/IMBUYabHO U B
rpymrme

Oecena,
OLICHUBAIOIIIAS
c(hOpMUPOBAHHOCTH
POCCUICKOMN
rpak1aHCKOU
UJCHTHYHOCTH,
MaTPUOTH3MA;
IIEHHOCTHOE
OTHOIIICHHE K
roCy/I1apCTBEHHBIM
CHUMBOJIaM,
JIOCTHKEHUSIM
POCCHUICKHX
Y4EHBIX B 00J1aCTH
(UBUKH U TEXHUKH



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

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




11 KJIACC

n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl
JesITeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueid
NMPOrpamMMbl
BOCIIUTAHHS

Paznea 1. JIEKTPOJAMHAMUKA

1.1

MarauTtHoe 1oJe.
DneKTpoMarHuTHasi UHAYKIUs

11 1

bubmmoreka [IOK

https://m.edsoo.ru/7f41c97c¢

becena,
OILICHHBAOIIIAs
c(hOpMHUPOBAHHOCTh
HPABCTBCHHOI'O
CO3HAHU,
THYECKOTO
[IOBEICHUS,
CIIOCOOHOCTE
OIIEHUBATh
CUTYalUIO U
NPUHUMATD
0CO3HAaHHEIE
pelIeHNs,
OpPUEHTHUPYSCH HA
MOPAITBHO-
HPaBCTBCHHBIC
HOPMEI 1
LIEHHOCTH, B TOM
YqHCIIE B
IEeITEIbHOCTH



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

Hroro no pazneny 11

y4€HOrO ,
3CTETUYECKOE
OTHOILEHHE K
MUpY, BKIIIOYast
3CTETUKY HAy4yHOI'O
TBOpPYECTBA,
HPUCYIIETO
(u3nyeckoit HayKe

Paznea 2. KOJIEBAHUSA U BOJIHbBI

2.1

Mexannueckue 1
3JIEKTPOMArHUTHBIE 9
KOJIeOaHus

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

becena,
OIICHHBAOIIIAs
c(hOpMUPOBAHHOCTh
HPaBCTBEHHOT'O
CO3HAaHHS,
THYECKOTO
MTOBEIECHUS;
CIIOCOOHOCTH
OILICHUBATh
CUTYAIUIO U
NPUHUMATD
O0CO3HAHHEIE
peleHus,
OPHEHTUPYACH HA
MOpAaJIbHO-
HpPaBCTBEHHbIE
HOPMBI 1
[IEHHOCTH, B TOM
YuCle B



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

2.2

Mexannueckue u
3JIEKTPOMArHUTHBIE BOJTHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

JESATEIIbHOCTH
YUYEHOTO ,
ACTETUYECKOE
OTHOIIICHHE K
MUpY, BKIIOYast
ACTETUKY HAyYHOTO
TBOPYECTBA,
MPHUCYIIETO
(usnyeckoit HayKe
becena,
OIICHHUBAFOIIIAS
c(hOpPMUPOBAHHOCTH
HPABCTBCHHOT'O
CO3HaHWS,
THYECKOTO
MOBE/ICHUS;
CIIOCOOHOCTh
OIICHUBATh
CUTYalUIO U
NPUHUMATD
OCO3HAHHBIE
pelIeHNs,
OpPUEHTHUPYSCH HA
MOpaIbHO-
HpPaBCTBEHHbIE
HOPMBI 1
[IEHHOCTH, B TOM
YHCIIe B
JeSITeTbHOCTH
YUYEHOTO ,



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

23

OnTuka

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

JCTETUYECKOE
OTHOIIIEHUE K
MUDY, BKITIOYast
3CTETHKY HAy4YHOTO
TBOPYECTRA,
MPHUCYIIETO
(u3mueckoit Hayke
becena,
OIICHHBAOIIIAs
c¢(hOpMHUPOBAHHOCTh
HPABCTBCHHOT'O
CO3HaHU,
THYECKOT0
[IOBEICHUS,
CIIOCOOHOCTH
OIIEHHUBATh
CUTYAIIHIO U
NPUHUMATD
OCO3HAHHBIC
pelIeHus,
OpPUEHTHUPYSCH HA
MOPAITBHO-
HPaBCTBEHHBIE
HOPMBI 1
LIEHHOCTH, B TOM
YHUCIIe B
IEeITEIbHOCTH
YUYEHOTO ,
ICTETHYECKOE
OTHOIIIEHUE K



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

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

24

MUDY, BKITIOYast
ACTETUKY HAyYHOT'O
TBOPYECTBA,
HPUCYIIETO
(bu3mvecKoil HayKe

Oecena,
(dhopmMupyromas
ACTETUYECKOC
OTHOIIICHHE K

OCHOBBI crieIMaIbHONM TEOPUU bubmuorexa [JOK
3.1 4 MUPY, BKJIIOUas
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
3CTETUKY HAy4YHOIO
TBOPYECTBA,
MPUCYIIETO
(u3nueckoil Hayke
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
Oecena,
(dopmupyromas
WHTEpEC K
pa3nu4HbIM chepam
4.1 OneMEeHTHI KBAaHTOBOIM ONTHKH 6 bubmmorexa OK mpodecenoRanbHOi

https://m.edsoo.ru/7f41¢c97¢

JeATEIBbHOCTH, B
TOM 4HCIIE
CBS3aHHBIM C
¢busukoi u
TEXHUKOU, yMEHUE



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

4.2

Ctpoenue aToma

but6mmoreka [IOK

https://m.edsoo.ru/7f41¢c97c¢

COBeEpIIaTh
OCO3HAHHBII BBIOOP
Oynyuie
npodeccuu u
peain30BbIBaTh
COOCTBEHHBIC
YKU3HCHHBIC TIJIAHbI;
TOTOBHOCTb U
CIIOCOOHOCTH K
00pa3oBaHuIO U
camMo00pazoBaHUIO
B o0sactu (hU3UKH
Ha MPOTSHKEHUU
BCEU )KU3HU

becena,
OLICHUBAIOIIAs
c(hOpMUPOBAHHOCTh
9KOJIOTUYECKOM
KYJIbTYpBHI,
OCO3HAaHHE
rI100aJI6HOTO
XapaxkTepa
KOJIOTHYECKUX
npobiewm;
IJIaHUPOBAHUE U
OCYILIECTBIIEHUE
JIeficTBUI B
OKpYyXKarolein
cpene Ha OCHOBE
3HaHUA 1eaei



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

YCTOMYHBOIO
pa3BUTHA
4eJI0BEYECTBA;
pacIIMpEeHe ObITa
JEATEIIBHOCTH
DKOJIOTUYECKOU
HaIIPaBJICHHOCTH
Ha OCHOBE
MMEIOIINXCS
3HaHUH 10 pusmke

4.3

ATOMHOE SApPO

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Oecena,
OLICHHBAIOIIAs
c(hOpPMUPOBAHHOCTH
9KOJIOTHYCCKON
KYJIBTYPHI,
OCO3HAHHE
r100aIIbHOTO
XapakTepa
9KOJOTHYSCKUX
npo0Jem;
IJIAHUPOBAHUE U
OCYIIIECTBJIEHUE
JIEWCTBUI B
OKpPY’KaroIlen
Cpele Ha OCHOBE
3HAHUA LeIen
YCTOMYHBOIO
pa3BUTHS
JeJI0OBEUYCCTBA;
paclIupeHHe ONbITa



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

Hroro no pazneny

15

JIeSITeIIbHOCTHU
9KOJIOTHYECKOH
HaIpaBJICHHOCTH
Ha OCHOBE
AMEIOIIUXCS
3HaHU 1o pusnke

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1

DJeMeHTBl aCTPOHOMUU U
acTpo(U3HUKH

bubmmoreka [IOK

https://m.edsoo.ru/7f41c97c¢

becena,
(dhopmMupyromas
UHTEpEC K
pa3In4YHbBIM chepam
npodeccuoHanbHOM
NEeSITeIbHOCTH, B
TOM YHCJIe
CBSI3aHHBIM C
¢bu3uKoil u
TEXHUKOH, yMEHUE
COBepIIaTh
OCO3HAHHBII BHIOOD
Oynymieit
npodeccuu u
peann30BBIBATH
cOOCTBEHHBIE
JKU3HCHHBIE TUTaHBI,
TOTOBHOCTb U
CIOCOOHOCTH K
0o0pa3oBaHUIO U
camMo00pazoBaHUIO



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

B oOsacTu (pus3uKH
Ha POTSHKCHUU
BCEU KU3HU

Hroro no pazneny

7

Pa3nesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bu6mmoreka [IOK
1 4
6 OGobmatomee nosTopenue https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®du3rka — HayKa 0 IpUpo/IE.

1 Hayunblie MeT(})II[I)I HO?I,)H;HIfﬂ 1 bubnmnorexa LIOK

01.09.2023  https://m.edsoo.ru/ff0c32¢2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

) ($hOopMHPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOW KapTHUHBI MUPA, B 01.09.2023 = https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpoCTsb, 08.09.2023 = https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHHE 08.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMONUHENHOE | bubmuoreka [IOK
JIIBIKEHNE 15.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAICHUS 15.09.2023 = https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubmmorexa LHOK

22.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpuniun otHOCUTENbHOCTH ["anues. 1 bu6mmoreka [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

WNHepumanbHble CHCTEMBI OTCUETA. 22.09.2023  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. Ilpunnun
9 cylepno3uium cuji. Bropoii 3akoH bubmorexa [TOK
yrep H ' P . 29.09.2023  https://m.edsoo.ru/ff0c3bed
Hprorona asis MarepuanbHON TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIBHBIX TOYEK 29.09.2023 | https://m.edsoo.ru/ff0c3bed
3akoH BceMUpHOTO TsaroTreHus. Cuna

11 TskecTH. IlepBast kocMudeckas bubmorexa HOK

P 06.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH 'yka. Bec bubnnorexa [HOK

12
TEa 06.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosddunment tpenus.

13 Cuna cin OTI/IBJ'IGI?I/I(IS)I rIIl )74 BI/IE(GHI/II/I bubmorexa LOK

P pua 13.10.2023  https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTH UJIN ras3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenTt cunsl. Ilnedo cunel. YciaoBus 13.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynbsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs 20.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE
PaboTta ¥ MOIIIHOCTH CHUJIBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MaTepuaibHOi Touku. Teopema 00 20.10.2023  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOW SHEPTUH

17 [ToreHimanpHas SHEPTHUsl. bu6mmoreka [IOK



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

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEeprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

27.10.2023

https://m.edsoo.ru/ff0c461a

18

19

20

IToTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEMOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTposabHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpAHEHHUs B MEXAHUKE

27.10.2023

03.11.2023

03.11.2023

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

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konugecto
BemlectBa. [locrossuHas ABoraapo

17.11.2023

24.11.2023

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp

24.11.2023



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

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBueHue MKT 01.12.2023 | https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeIHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUSI MOJIEKYJl. Y paBHEHHUE 01.12.2023 | https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 08.12.2023
JlaGopaTtopHnast pabota
«HccnenoBaHue 3aBUCUMOCTH MEXKITY

28
napameTpaMH COCTOSHUS 08.12.2023
pa3peKeHHOTro raza»

79 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe npeICTaBIeHNUE 15.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 15.12.2023 = https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

31 Bunae! rennonepenaun bubnnorexa LIOK

22.12.2023  https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

30 KonunuecTBo Tennotel npu bubnnorexka [JOK
Terutonepenave. AaunadaTHbIM 22.12.2023 = https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NPUMEHEHHE K H30IpoIieccam 12.01.2024 = https://m.edsoo.ru/ff0c5Sefe
HeobOpaTtumocTs mporieccoB B
34 opupoje. Bropoi 3akoH bubmmnorexa [IOK
pHpoe. p 12.01.2024 = https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII/ TenmoBoit bubmuorexa [JOK
MalllTHBI 19.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Hutor Kapro w ero K11 19.01.2024
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIIOPHEPTEeTUKHU 26.01.2024
13 Ob6o6maromuit ypok «MouekyisipHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI 26.01.2024  https://m.edsoo.ru/ff0c6938
KonTposabHas pabora no teme
39 «MonekynsipHast puzuka. OCHOBBI bubmorexa [TOK
YIAp ' 02.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBanue u KOHICHCAIIHS. bu6nmoreka [JOK
Hcnapenue u kurnenue 02.02.2024  https://m.edsoo.ru/ff0c63b6
AOcCoIroTHAas 1 OTHOCHUTEIbHAS
41 BJIQXXKHOCTH BO3yxa. HachIeHHBIN bubmorexa HOK
ap Ayxa. B 09.02.2024  https://m.edsoo.ru/ff0c64d8
I
TBépnoe teno. Kpucramimueckue n
amopdubIe TeIa. AHU30TPOIINS
42 CBofIID((:l’)rB KPHUCTAJIOB }I(Tlf KHue bubmmorera [IOK
P ) A 09.02.2024 = https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VY nenpHas TEILIOTA ILIABJIEHUS bubmmnorexa [IOK
A ' 16.02.2024  https://m.edsoo.ru/ff0c6708

Cyb6numarust



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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

bubmuoreka [JOK

44
YPpaBHEHHE TEILIOBOIO banarca 16.02.2024  https://m.cdsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUun
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [TOK
AL A p 01.03.2024 = https://m.edsoo.ru/ff0c6bec
3apsi0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))J'I HILOBO HIfKI/I 3a1ff))H COXpaHeHUs Bubmorexa ITOK
YHPOBOA ) P 01.03.2024  https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsioB. 3aKoH
47 Kynona. ToyeuHbIl 2JI€KTPUUECKUI bubmmorexa LHOK
y ’ p 15.03.2024  https://m.edsoo.ru/ff0c6eced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
JJIEKTPUYECKUX MoJeu. JInnun 15.03.2024  https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa LHOK
' At 22.03.2024  https://m.edsoo.ru/ff0c6£00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKHA B
50 3J'IpeKT I(l)CTaTI/Iqu([)KOM noljw bubmnorexa [IOK
p ’ 22.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
" bubnmnoreka [JOK
1 .K
> IeTpogmKocTs. Kornencarop 05.04.2024  https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
A pa. P P 05.04.2024 = https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopaTtopHas pabora "M3mepenue
53 ..
3JIEKTPOEMKOCTH KOHeHcaTopa' 12.04.2024



https://m.edsoo.ru/ff0c6820
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

54

55

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyHWHOro IpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe AIEKTPOIPUOOPOB

KonTtponpHas pabora o Teme
«Jnektpocraruka"

12.04.2024

19.04.2024

56

DIEKTPUIECKUN TOK, YCIOBUS €T0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

19.04.2024

57

[locnenoBarenbHOE, apauIeIbHOE,
CMEIIIaHHOE COEANHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«3y4yeHne CMEaHHOr0 COeIMHEHUS
PE3UCTOPOBY

0.5

26.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenma

3akoH OMa AJi MOTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTHUBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

0.5

26.04.2024

03.05.2024

03.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

61

DJIIEKTPUUYECKHI TOK B BaKyyMe.



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

CBolicTBa AJIEKTPOHHBIX ITy4YKOB

10.05.2024

[TorynpoBoIHUKH, UX COOCTBEHHAs U

6 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-niepexoaa. 10.05.2024  https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U

63 paciuiaBax 3JeKTPOIHUTOB. 1 bubnnoreka [JOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 17.05.2024  https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKHI TOK B ra3ax.

64 CamocTosiTenbHbIN U 1 bubnnoreka [JOK
HECaMOCTOSITEJIbHBIN pa3psil. 17.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexkTpudeckrue Npudbopsl U

65 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU 24.05.2024  https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonrtponbHas padora no reme

66 «HoCEOﬂHHLIﬁpaJIeKTqueCKHﬁ TOK. 1 bubnrotexa LIOK

24.05.2024  https://m.edsoo.ru/ff0c8a8a
TokM B pa3NUYHBIX Cpeax»

67 Peseprubiil ypok. O600maronuii ypok | bubnuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

68 PesepBHblit ypok. O000maronuii ypox | bubmuoreka [IOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue II/I[:;‘?CHHSI :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noje NpOBOJHUKA C
ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnas pabora «3yueHue | 1 bubmmnoreka [HOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota | 1 bubmuoreka [IOK
«UccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBHKYIIYIOCS 3apSKEHHYI0 YaCTHILY. | bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHAyKus. [ToTok
BEKTOpa MarHuTHOM uHAyKuuu. IJC 1
WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

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



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoKcTBa U cKopocTk. [lkana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpenacTs
cBa3u. Paguonokauus
’s KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHusd ceta. [locTpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaKeHUSI
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[10Ka3aTelis MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «MccnenoBanue CBONWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L[er. JTabopaTopHas
pabora «Habmonenue aucriepcun
CBETa»
13 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U yCTPOCTBa U
yCIOBHS UX 0€30MaCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITEHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3ameJIeHHe BpEMEHH U COKpAILlEHUE Bubmworexa [IOK
P https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
. bubnuotexa [JOK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI crieNMaIbHON TEOPUU

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 [TOK
nOINOTEKA
41 otodddekra. O A.T.
porosert HIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
. . bubnuoreka [IOK
42 DiiHmTeitna g gorosddexra.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme « 3JIE€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [IOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IToctynater bopa
TYAATbL HOp https://m.edsoo.ru/ff0dOafa
H3myyenue u morionieaue (oToOHOB
48 i 1/1}1,16 exojie aTOM:I co H(()bro OBHSI bubmmorexa [IOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonHoBbIe cBOlicTBa yacTull. BoHbI
N but6mmoreka [IOK
49 ne bpoins. KopnyckymnspHo-

BOJIHOBOM nyanu3m. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMmma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIreTUKU

DOneMeHTapHble yacTUulbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpatyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE311

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

Mnineunsiii [1yTe — Hama ["anakTuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B IAPAX rajJaKkTHUK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
JeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBHbiiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUHU 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 BHehljeHTLI};I::TpOHOMHH u ! 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784







