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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAyYHOM KapTUHbl Mupa oOyvaronmxcs 10-11 xmaccoB 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 YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€d (U3MKH C ECTECTBEHHOHAYyYHbIMHM Y4eOHbIMU mpeameTamu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (hpu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsL €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJBKY (hHU3HUECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmosib30oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yyenne (Pu3MKM BHOCHUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO pPaccMaTpuBaTh KaK MPHUHLMIBI €0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuail Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pPEean3yeTcsl MpPexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMUMA CIMHCOK YYEHUYECKUX
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 3ToM  oOecreynBaeTCs  OBJIAJCHUC
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacyETHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUsS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOro mporecca 0a30BbI ypoOBEeHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEeMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

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

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS U (HOPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

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

e (dopMmupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
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 GU3NK1 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 yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIeCcKol MOJEINH, aIEKBAaTHON YCIOBHSIM 3a]1a4H;

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

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTOpHBIX pPadOT H OMBITOB € YYETOM HMHAMBHUIYaJbHBIX
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 TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEpEIayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEACIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JIBUKEHHUE 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 MOIbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CWJI YIPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX 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 SHEPTHUs YIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  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 CTOIKHOBEHUS.

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, 1abopamopHule pabomuwl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
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  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactull rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIUHAMUYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYEHHUE. Y IEIbHASI TEINIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIUIONEpEaAye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBpie  mamuHbl.  [IpUHIUNBL  AEWCTBHS — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPruu (TeMIiepaTyphbl) Tela IpH TeIuionepeaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3MmepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, 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 Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
OnekTpuueckoe 1mojie. Hanpsk€HHOCTh  3nekTpuueckoro mnons. [IpuHuun



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
OIS,

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

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN aNapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[1poBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCITMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINAsl CUjla M BHYTPEHHEE COINPOTUBIICHUE HCTOYHUKA TOKAa.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTYUYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomympoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJUTUYECKAS TUCCOIUALIMS. DIEKTPOIIHU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
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.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOANUMOCTD IUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qunmyeckas BEIUUYMHA, 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, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

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, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAYKUMH. KapTWHA JWHWKA MarHuTHOM
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIEGHHME CAaMOMHIYKUWHU. OJEKTPOABWXKYILAs 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 MHAYKUWMYA MarHUTHOTO MOJIA.

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 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuoxa, yactora, amrmmtyna u (asa KoseOaHUI.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATeNbHOM CUCTEMBbI (MPYKUHHBIA HWITU
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSKEHUST OT BPEMEHU) JUIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KOJIEOAHUN Ipy3a HA HUTHU OT
JUIMHBI HUTU ¥ Macchl rpy3a.

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

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, YyCHOBUS pacnpocTpaHenus. llepuon. CxopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-nieys.

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.

3BYKOBOI pE30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



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

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccerBaromux JnH3ax. DopMyiia TOHKOW JTUH3BI. Y BEJIMYEHUE,
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 KOT€PEHTHBIX HCTOYHUKOB.

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,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Habmronenne noysipu3aliny CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  MPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

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

Hasnenne cBera. OnbiThl [1. 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 paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriionmeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHoBBIE 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.
HabGmronenue imHeHyaThIX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paavoakTUBHOTO u3iydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHOU SJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IPAKTUYECKOE IIPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue



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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe usnydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN I ONPENESICHUS TOJ0KEHNS HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

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

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJieOaTelbHBIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUYEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBHON JesSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, 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  (QOpMyJNIHMpOBaTH U aKTyalIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIUTh apryMEHTHI JJI JI0Ka3aTesIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

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

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOUCK, aHAIU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepekeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHS B pPa3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd W CMSTYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C YUYETOM O0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YacTHUKOB, OOCYKJIaThb pPE3YyJIbTATHI
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B AESTEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IJIsl OLIEHKU CUTYyallud, BEIOOpA BEPHOTO
peLIeHuS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TIPU aHAINU3E pEe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpPIIICHCTBYETCS SMOILIMOHATBHBIN MHTEIJICKT, IpeInoIararonmi
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHWCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKITIOYAIOIINX CIOCOOHOCThH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, UHEpIHUaIbHasl CUCTEMa OTCYETA, AOCOIIOTHO TBEPJOE TENIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArPEeBaHUM (OXJIAXKIECHUH ), TETIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocylie, CBS3b MEXKAY IMapaMeTpaMu COCTOSIHUS ra3a B H30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYECHMS] W €IUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nuecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS  MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHU, MPU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIONYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOTyYaeMyI0 HH(pOpMaLHIo;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpeNeNsaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K konmy ob6yuenuss B 11 kJacce mpeaMeTHBIC pPe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCST YMCHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

Pacnio3naBaTh ¢u3nueckue siBIeHUs (IpoUecchl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHWUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, SJEKTPOMATrHUTHBIE KOJEOAHUS U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPaKCHHE, MPEIOoMIICHHE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuit 3pdext (poTodrddekT), CBETOBOE JaBICHNES, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMATrHUTHBIE SIBJIICHUS (TIPOIIECCHI), MCHOJIBb3YsSl (DU3NYECKUE BETUYHHBL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKHA, SHEPTUS DJICKTPUYCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX OO0O3HAUYCHUS W CAWHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEIIMYMHAMM;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, IEPUOJI TIOJypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MAacCOBOr0 4YMCla, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WUYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THhIC 3aJa4dl C SIBHO 3aJaHHON (U3HYECKOW MOJIENbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YE€HHOT0 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TpE/ICTaBICHUs Y4eOHOM U HayYHO-TIONMYJISIpHONW MH(OpPMAINHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JOEHCTBUA MAaIlIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMNCTB, pa3inyaTh YCIOBUSA X 0€30IacCHOr0 MCIOJIb30BAHUS B ITOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHWA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyNIe C BBHINOJHEHHEM pPAa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
%, | T s
®u3uKa 1 MeTObI HAYYHOI'0 O3HAHMS (2 4ac)
1 dusnka — Hayka o npupoje. HayuHbie 1 03.09.2026 bubmmoreka LIOK
METO/IbI IO3HAHKSI OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
07.09.2026
2| comesemmat neyanci e o 1 bitGmmorera LIOK
N . https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOHN JIEATSILHOCTH JIFOCH
Mexanuka (18 yac)
MexaHn4eckoe ABUKEHHUE. 10.09.2026
3 OTHOCUTETHPHOCTh MEXaHUUECKOTO 1 bubmuotexa [JOK
nBIKeHus1. [lepemenienne, CKOpOCTb, https://m.edsoo0.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE 1 14.09.2026 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOE MTPSIMOTHMHEHHOE 1 17.09.2026 bubmmorexa LIOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e
5 CBo0OoIHOE MajieHue. Y CKOpEHHE 1 21.09.2026 bubmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
; KpuBonuneiinoe aprkeHue. J[BrmkeHne 1 24.09.2026 bubanoreka [JOK

MaTepUalbHOU TOYKHU MO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada
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[Tpunin oTHocuTenpHOCTH ["anues.

28.09.2026

bu6nmoreka [IOK

SHEprus ynpyro nehopMUpOBaHHOMN

8 HNuepumansable cucTeMsbl oTcuera. [lepBorit
pH p https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. [TpyHIMI Cyneprno3uIuu 01.10.2026
9 B N Hp H yrep H bu6nmoreka [IOK
cui. Bropoii 3akod Herorona s
P . s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH
10 Tperwnii 3akoH HproToHa 1151 MaTepraIbHBIX 05.10.2026 bu6mmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUpHOTO TaroTeHus. Cuia 08.10.2026 bubmmoreka [IOK
TspkecTu. [lepBas kocMHuUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 C 3 r B 12.10.2026 bubnnoreka IIOK
nna yapyroctd. 3akoH ['yka. Bec Tena
YHpY y https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddumuent tpennsa. Cuna 15.10.2026
13 P bun P bubmuorexa [JOK
COIPOTUBIIEHUS IIPU ABUKEHUHU TeJa B
P pr A https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIH Tase
IToctynarenbsHO€E U BpalaTeabHOe 19.10.2026
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6nuoreka [IOK
MowmenT cuibl. Ilineuo cunsl. YcenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENa
NMnynbe MaTepranbHOM TOUKH, CUCTEMBI 22.10.2026
15 MaTepHalbHBIX TOUEK. IMIyJIbC CHIIBI. bu6muoreka [JOK
3aKkOH COXpaHEHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHYKEHUE
Pabora u momHOCTS criibl. Kunetnueckast 05.11.2026
16 SHE aTepHaIbHON TO Teopema 00 bubmmorexa [OK
HEPrysl MaTepraaIbHOW TOUKH. M
P p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
17 [MotenimaneHas sueprus. [loreHranbHas 09.11.2026 bubmuorexa [JOK

https://m.edsoo.ru/ff0c461a
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IIPY>XUHBI. HOTGHHI/IaJ'IBHaSI OHEpPIuAa T€jia
BOJIM3U IMOBCPXHOCTH 3emnu

18

IToTeHnnanbHBIC U HEMOTSHIINAIBLHBIC CHUIIBI.
CBs13b pa6OTBI HEIMOTCHIUAJIbHBIX CUJI C
H3MEHEHHEM MEXaHHYSCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM OHCPIUH

12.11.2026

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPTuu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

16.11.2026

20

KoHTpoinbHas pabora 1o Teme
«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXAHUKE

19.11.202
6

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

MouJaekyasipuasi pu3nka U TepMoaMHAMHKAa (24 yac)

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsxkenue. Auddysus

23.11.2026

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTBa. Mozenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

26.11.2026

23

Macca mounekyn. KonndecTBo BeliecTna.
ITocrosinHast ABoraapo

30.11.2026

24

Tennosoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

03.12.2026

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

07.12.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4fde



https://m.edsoo.ru/ff0c478c
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AOcomoTHas TemrepaTypa Kak Mepa
CpelHel KHHETHYECKON YHEPTHH IBUKCHUS

10.12.2026

bu6nmoreka [IOK

26
MOJICKyJ1. YpaBHeHue MenieseeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
27 3akon JlanbToHa. ['a30BbIe 3aKOHBI 14.12.2026
JlaGopaTtopHas pabora «McciaenoBanue 17.12.2026
28 3aBHCUMOCTH MEXJ1y ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO ra3ay
M3omporieccsl B HacalbHOM I'a3e U UX 21.12.2026 bubnuorexa [JOK
29
rpadu4ecKoe mpeacTaBICHIE https://m.edsoo.ru/ff0c570e
BuyTpeHHsist sHeprus TepMOAMHAMUYECKOM 24.12.2026
CHCTEMBI U CIIOCOOBI €€ N3MCHCHHSI.
30 K 5 bubmorexa [JOK
OJIMYECTBO TEIJIOTHI U padoTa.
P https://m.edso0.ru/ff0c5952
BHyTpeHHsIsI SHEpTHs OJTHOATOMHOTO
UIeaIbHOTO ra3a
a1 5 28.12.2026 bu6nuoreka [IOK
Wbl TETUIONIepeIadun
A pea https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIOEMKOCTH BEILIECTBA. 11.01.2027
39 KH B bubmorexa [JOK
OJIMYECTBO TEIIOTHI MIPU TEIUIONEpeIaye.
. p peA https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
33 [1epBbIii 3aKOH TEPMOIMHAMUKHI M €TI0 14.01.2027 bubmuoreka [IOK
IpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTiMOCTh MPOIECCOB B MPUPO/IE. 18.01.2027 bubmuoreka [IOK
Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edso0.ru/ff0c6230
35 [Mpuammn neicteust u KI1J] TeruroBoit 21.01.2027 bubmunoreka [JOK

MalIuHbI

https://m.edsoo.ru/ff0c600a
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25.01.2027

36 Hukn Kapuo u ero KII/|
37 DKoJoru4ecKue npooIeMbl 28.01.2027
TETIOIHEPTETUKU
38 O6o6maromuii ypok «MoekyispHast 01.02.2027 bubmmoreka [JOK
¢buzuka. OCHOBBI TEPMOMHAMUKIY https://m.edsoo.ru/ff0c6938
K o 04.02.2027
39 «I\C;I};TJIPG(;(HI:II;MHEE (1())1::141:((; T(e)hszOBI)I bubmmorexa LIOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHye U KOHICHCAITHUS. 08.02.2027 bubmnorexa [JOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
41 AOCONIOTHAS U OTHOCHUTEIbHAS BIIAYKHOCTh 11.02.2027 bubnuorexa [JOK
BO31yxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n 15.02.2027
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmuotexa [JOK
KpucTayuioB. JKuKue KprcTaibl. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
43 [TnaBneHre M KpUCTAIUTM3ANUS. Y ICIIbHAS 18.02.2027 bubmuorexa [JOK
TerioTa riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
44 VYpaBHEeHHE TEMIOBOTO OanaHca 25.02.202 Bubmmorexa LIOK
P 7 https://m.edsoo.ru/ff0c6820
JuekTpoanHaMuKa (24 4ac)
45 DeKkTpu3aIus Tell. DISKTPHUUSCKHMA 3apsi. 01.03.2027 bubnnoteka [JOK
JlBa BUIa 3JIEKTPUUYECCKUX 3aPsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKY, TUTIEKTPUKA U 04.03.2027 BuGmiorexa [IOK
46 MTOJTYTIPOBOTHUKH. 3aKOH COXPaHCHHS

AJEKTPUUECKOTO 3apsizia

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiictBue 3apsaoB. 3akon Kynona.

11.03.2027

bu6nmoreka [IOK

47
ToYeuHbIH SJCKTPUIESCKUN 3apsiT https://m.edsoo.ru/ff0c6ced
HarnpspkEHHOCTD JIEKTPHYESCKOTO TIOJIS. 15.03.2027
48 H P . P . bubmmoreka [IOK
WHIIMIT CYTICPIIO3UIIIH DIICKTPHYECKIX
P uu yHep t . P https://m.edsoo.ru/ffOc6df2
noJei. JInHuM HanpsHKEHHOCTH
49 Pabora CHII 3JIEKTPOCTATHIESCKOTO MOJISL. 18.03.2027 bubnuorexa [IOK
[Torentuan. PasHOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKYN W TUATIEKTPUKH B 22.03.2027
50 5 pe ic . eI:: o op . bubnnorexka HOK
JICKTPOCTATHYECKOM I10JIC.
P https://m.edsoo0.ru/ff0c7018
JluanexTpudeckas MpOHUIIAeMOCTh
51 5 ) K 25.03.2027 bubmmoreka LIOK
nekTpoémkocTb. Kongencaro
P A p https://m.edso0.ru/ff0c7126
59 DNeKTPOEMKOCTB TIOCKOTO KOHJIEHCATOPA. 05.04.2027 bubmmorexa LIOK
DHeprus 3apsHKEHHOT0 KOH/IEHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue 08.04.2027
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIMT NEHCTBUS U IPUMEHEHHE 12.04.2027
54 KOHJICHCATOPOB, KOMMPOBAJILHOTO aIapara,
CTPYWHOTO MPHUHTEPA. DIEKTPOCTATHYCCKASI
3ammTa. 3a3eMIICHHE dJIEKTPOIIPUOOPOB
DNEKTPUYECKUI TOK, YCIOBUS €TI0 15.04.2027
55 cymectBoBaHusl. [Tocrosunsiii Tok. Cuia
toka. Hanpsikenue. ConpoTuBiieHHE. 3aKOH
Owma i yyacTka 1enu
[TocienoBarenbHOE, TAPAILICIIEHOE, 19.04.2027
56 CMEIIAHHOE COEMHEHNE MPOBOIHUKOB. bubnmoreka [JOK

JlaGopatopHas pabora «3yuenue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



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://m.edsoo.ru/ff0c74f0

PabGoTta u MOIMHOCTB JICKTPUUCCKOI'O TOKA.

22.04.2027

bu6nmoreka [IOK

57
3akon J[xoymsa-JIenia https://m.edsoo.ru/ff0c7838
3akon OMa 1Ji MOJTHOM (3aMKHYTOM )
aJIeKTpuIeckor 1enu. Koporkoe
P 5 P 29.04.202 bu6nmoreka [IOK
58 3ambikaHue. JlaboparopHas padora
7 https://m.edsoo.ru/ff0c7ae0
«3mepenune DJIC uCTOUHMKA TOKA U €r0
BHYTPEHHETO COMPOTUBIICHUS
PesepsHbiii ypok. KonTponbHas padoTa 1o 06.05.2027
59 p"9 P P "B P . bubnuorexa [IOK
teMme "DICKTpOIUHAMUKA cepoccuiickas
pon P https://m.edsoo.ru/ff0c8c56
poBepoYHas pabora
60 O06o06marmui ypok «JIEKTPOAHHAMUKAY / 13.05.2027 bubnuorexa [JOK
Bcepoccuiickas mpoBepouHas pabora https://m.edsoo.ru/ff0c88be
DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX 17.05.2027
61 METAJIJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb
62 DJNeKTpuvecKkuil TOK B Bakyyme. CBOHCTBa 20.05.2027
AIEKTPOHHBIX MMYYKOB
IlonynpoBogHHKH, MX COOCTBEHHAS U 24.05.2027
63 ye(I:) a ; 0BOAMMOCTE. CBOICTBa n bubmuorexa LIOK
puUMecHas mpoBoauMocTh. CBoicTBa p—N-
p POBO P https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUYECKUI TOK B paCTBOpax U
64 pacruiaBax 3JE€KTPOJIUTOB. 24.05.2007 bubnuotexa [JOK
DIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
but6mmoreka [IOK
65 CaMOCTOSTEeTbHBIM M HECAMOCTOSTCIIbHBIN 24.05.2027 1

paspsia. Momuus. [1nazma

https://m.edsoo.ru/ffOc84ae
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c84ae

DneKTpruuecKue Mprudopsl U yCTPOICTBa U

bu6nmoreka [IOK

66 WX IpakThudeckoe npumeHenue. [IpaBuna 1 24.05.2027 hitps://m.edsoo.ru/ff0c86c
TEXHHUKHU 0€3011acCHOCTU
KonTponbhas pabota no teme

67 «:‘)J'IeKTpOCTaTI:IKa. [TocTosiHHBIM 1 24.05.2007 bubmuorexa [JOK
9JIEKTPUUECKUI TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblii ypok. O6001ma0mui ypok mno bubnmnoreka HOK

68 1 24.05.2027
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

TEMATHUYECKOE IINTAHUPOBAHUE

Jlopenna. Pa6ota cuibr JIopenia

11 KJIACC
JJIeKTPOHHbIE HU(PPOBbIE
Ne Kosmn4yectn Hdaramo | dara mo
Tema ypoka / pa3gena o0pa3oBaTeJIbHbIE
n/n 0 4acoB IUIaHY pakrty
pecypchbl
Juaexkrpoaunamuka (11 yac)
[TocTossHHBIE MArHUTBI U KX 02.09.2026
1 B3auMojieiicTBue. MarautHoe nose. Bekrop 1 bu6nuoreka [IOK
MAarHUTHOM MHAYKIMH. JINHUKM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAHA
MarsuTtHo€ 10J1€ IPOBOJHUKA C TOKOM. 04.09.2026
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa [JOK
pereia. a https://m.edsoo.ru/ff0c98fe
MTPOBOHUKOB C TOKOM
3 JlaGoparopHas padora «/3yuenne 1 09.09.2026 bubnmoreka [IOK
MArHUTHOTO TOJISI KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IOJIS1 HA IPOBOJHUK 11.09.2026
4 ¢ TokoM. Cuta Ammiepa. JlaboparopHas 1 bubnmoreka [JOK
pabota «VccnenoBanue neicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM)»
JleficTBEe MarHUTHOT'O MOJIS Ha 16.09.2026
bu6nuoreka [IOK
5) JBUKYLIYIOCS 3apsKeHHYHo yactuly. Cuna 1

https://m.edsoo.ru/ffOc9df4



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

DnekTpomMarauTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKuuu. IJC
WHIYKIIUHA. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuun dapages

18.09.2026

JlaboparopHas padora «ccnenoBanue
SIBJIGHUS DJIEKTPOMArHUTHOW WHIYKIIHH

23.09.2026

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHME CAMOUHIYKIWH.
O/J1C camOMHyKIIMH. DHEPrUus MArHUTHOTO
TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJie

25.09.2026

bubnnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIEMCHTAPHBIX YaCTHUII,
HHAYKIWOHHAA I1€Yb

02.10.2026

10

Ob6o06maromuit ypok «MarauTHoe mnosie.
DNeKTpOMarHUTHAsE MHIYKIIUS

07.10.2026

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcab82

11

KOHTpOJ’ILHaﬂ pa60Ta 1o TeMe «MarauTHoe
II0JIC. 9HeKTpOMaFHI/ITHaﬂ WHIAYKIOUSI»

09.10.2026

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcad58

Kos1e0

aHusA ¥ BOJIHBI (24 4ac)

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
I"apmonrmueckue koneOanus. YpaBHEHHE
rapMoHHYecKuX Kojebanuit. [IpeBpamenue
SHEPTUHU

14.10.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabora «lccnenoBanue
3aBHCUMOCTH TEPHO/Ia MAITBIX KOJICOaHMIA
rpy3a Ha HUTHU OT JJTMHBI HUTH U MacChI

rpy3a»

16.10.2026



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

Koneb6arenpubiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMS B

21.10.2026

14 uJeabHOM KOJIeOaTeTbHOM KOHTYpe bubmorexa [JOK
A Ipe. https://m.edsoo.ru/ffoch820
AHanorust Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU
®dopmyna TomcoHa. 3akKOH COXpaHEHHSI 23.10.2026
15 SHEPTUH B UIeaTbHOM KOJIe0aTeIbHOM bubmorexa [IOK
P https://m.edsoo.ru/ffOch9c4
KOHTYpe
IIpencrasnenue o 3aTyxaromux 06.11.2026
16 Kosie0aHUsAX. BbIHYX/IeHHbIE MEXaHUYECKHE bubnuoreka [JOK
kosebanus. Pezonanc. BeiHykaeHHbIe https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoieOaHus
Ilepemennbil Tok. CUHYCOUAAIBbHBIN 11.11.2026
17 IIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOTO bubmuoreka [JOK
TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYECHUE CHUJIBI TOKA U HANIPSOKEHHS
18 Tpauchopmarop. [IponsBoacTso, nepegayua 13.11.2026
U MIOTpeOIeHHE IIEKTPUUYECKON SHEPTUU
Y CTpONCTBO U IPAKTUYECKOE IPUMEHEHUE 18.11.2026
19 AJIEKTPUUYECKOT0 3BOHKA, FeHepaTopa bubmorexa HOK
P > PEHEPATOP https:/m.edsoo.ru/ffocc324
MEPEMEHHOT0 TOKa, IMHUN dIIeKTponepeaay
DKOJIOTMYeCKHE PUCKH IIPU IIPOU3BOJICTBE 20.11.2026
20 anekTposHeprun. KyabTypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HU
MexaHu4yecKue BOJIHBI, YCIOBUS 25.11.2026
21 pacnpoctpanenus. [lepuon. CkopocTts bubmuoreka [JOK

pacrpoCTpaHCHUA U JJIMHA BOJIHBI.
HOHepe‘IHBIG " OpOJ0JIbHBIC BOJIHBI

https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByK. CKOpOCTh 3BYyKa. | pOMKOCTBH 3BYyKa.

27.11.2026

Bbu6nuoreka [IOK

22
BricoTta Tona. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DIIEKTPOMArHUTHBIE BOJIHBI, HX CBOMCTBA U 02.12.2026 bu6muoreka [IOK
ckopocTb. [lIkana 3eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUKITBI paIUOCBSA3U U TEIICBUICHHUS. 04.12.2026
PazButue cpencts cBsa3u. Pagnonokanus
KonTponbhas padora «Konebanus u 09.12.2026 bubnuoreka LIOK
25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B 11.12.2026
26 OJIHOPOAHOM cpeze. ToueuHbIN HCTOYHHUK bubmorexa LOK
AHOpoa peae. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OtpakeHue cBera. 3aKOHbI OTPAKEHUS 16.12.2026
27 cgeta. [locTpoenue n3obpaxeHuii B bubmorexa HOK
’ p P https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKaJie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE 18.12.2026
28 otpaxeHue. [IpenenpHbIil yromi noiaHoro bubmorexa HOK
p - ped y https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET'O OTPAKEHUS
29 JlaboparopHas pabota «3mepeHne 23.12.2026 bubmmorexa [IOK
IOKa3aTesist MPEJIOMIICHHS CTEKII) https://m.edsoo.ru/ff0cd67a
Jlunzel. [TocTpoeHne n300paskeHUH B JIMH3E. 25.12.2026
30 ®opMyna TOHKOW JTUH3bI. Y BEIUYECHHE bubmorexa [TOK
Py ' https://m.edsoo.ru/ffocddle
JTUH3bI
31 JlabopaTtopHas pabora «lccnenoBanue 30.12.2026
CBOWCTB M300paXCHUH B IMH3aX»
JHucniepcust ceeta. CIIOKHBIA cocTaB 0e1oro 13.01.2027
32 cgera. [[Ber. JlabopaTopHas pabota

«Habnronenne qucepcuu cBeTa»



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
https://m.edsoo.ru/ff0cdd1e

33 Wutepdepennus ceera. Audpakius cera. 1 15.01.2027 bubimoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 [TomepeyHOCTh CBETOBBIX BOJIH. 1 20.01.2027 bu6muoreka [IOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onruueckue npubopsl ¥ ycTpoiicTBa U 1 22.01.2027
yCIIOBUS UX O€30MIaCHOTO MPUMEHEHUS
OCHOBBI CHIEHHAIBHON TEOPHH OTHOCUTEILHOCTH (4 4ac)
I'paHMIIbI IPUMEHUMOCTH KJIACCHYECKOM 27.01.2027
36 mexanukd. [locTynarel cienuaibHON 1 Bubmaorexa ITOK
' Y https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH
37 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 1 29.01.2027 bubimoreka [JOK
3amensieHre BpPEMEHU U COKpPALIEHUE JJIUHbI https://m.edsoo.ru/ff0cfa42
OHeprus U UMILYJIbC PEIATUBUCTCKON 03.02.2027
38 yacTubl. CBA3b MacChl C DJHEPTUEH U 1 bubnmorexa [TOK
’ P https://m.edsoo.ru/ffocfc68
UMITYJIbCOM. DHEPrus MOKOs
39 KonTponbHas padora «Onrrka. OCHOBBI 1 05.02.2027 Bbubmmorexa [IOK
CIELMATIbHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
KBanroBasi pusuka (15 gac)
40 ®otonsl. Popmyna [Tnanka. DHeprus u 1 10.02.2027 bubmauoteka [IOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UccienoBanne GoToddhexra. 1 12.02.2027 bubnmoreka [IOK
Omnertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHsbl poToddexTa. YpaBHEHHE 17.02.2027
42 OiHTeitHa 1 porodddexra. «Kpacnas 1 bubnmorexa LHOK
P BP https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpgexra
43 Hasnenue ceera. Onwitel 1. H. JleOenena. 1 19.02.2027 bubauroreka IIOK

XUMHYECKOE NENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6



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
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TexHuyeckue yCcTpoiCcTBa U MPAKTUYECKOE

24.02.2027

44 npuMeHeHue: orolrieMeHT, (poToaaTIuK,
COJIHEuHas OaTapesi, CBETOIUOT
45 Pemrenue 3agay mmo reMe «DJIEMEHTEI 26.02.2027 bubmnorexa [JOK
KBAaHTOBOU OITHUKN https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThbI 03.03.2027
46 Pesepdopa o paccessHUIO 0-9acTHIT bubmorexa LHOK
pooPp P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
05.03.2027 bu6nmoreka [JOK
47 [Tocrynater bopa
Y P https://m.edsoo.ru/ff0dOafa
W3nyyenue u noriomieHue GOTOHOB MpH 10.03.2027
48 nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUU brbmmorexa LTOK
peroa . 8 7P P https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Bunasl criekTpoB
BomnHoBbI€ cBOMCTBa YacTull. BoIHEI 1€ 12.03.2027
49 Bbpoitnsa. KopnyckynsspHO-BOITHOBOR bubnmnorexka HOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4eHue
OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI 17.03.2027
50 Pesepdopna o onpenenenuto cocraBa brbmmorexa LTOK
pRop P https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUYEHUS
CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHus. 19.03.2027
51 BrnusiHue pagunoakTHBHOCTH HA KUBBIE
OpTraHU3MBI
OTKpBITHE IPOTOHA M HEWTpOHA. M30TOTIHI. 24.03.2027
59 Anbda-pacniaa. DIeKTPOHHBINH U bubmuoreka [JOK

MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITy4YeHHE

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble
peaknuu. Snepusiii peaktop. [Ipodiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SJIEPHON IHEPTeTUKH

26.03.2027

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTulibl. OTKPBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpalyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrubiii cron «®yH1aMeHTaIbHbIE
B3anMOJIcHCTBUS. EnquHCTBO (hr3mdeckoi
KapTUHBI MUPa»

07.04.2027

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

JIeMEeHThI ACTPOHOMUM U acTpoPu3uku ( 7 yac)

55

Otansl pa3BUTHs actpoHomuu. [IpuknagHoe
Y MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Buj 3BEé31HOTO HEda.
Co3sBesnus, spkue 3BE3/bl, TUTAHETHI, UX
BuauMoe asmxenune. ConHeuHas cucTteMa

09.04.2027

56

Comnnaue. CoiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]

14.04.2027

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITIaBHOM ITOCIIEA0BATEIILHOCTH.
Bnytpennee ctpoenue 38€31. CoOBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU 1
sposrronny CoJiHIa U 3BE3

16.04.2027

58

Muneunsiii IlyTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNamakTuke. ['anmakTuku. YEpHbIE ABIPHI B
Alpax TalaKTUK

21.04.2027



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

Bcenennas. Paz6eranue ranaktuk. Teopus
59 Bonbioro B3peiBa. PennkroBoe uznyueHue.
MeraranakTuka

23.04.2027

60 Hepermennsie npo0iaeMbl aCTpOHOMUHT

28.04.2027

61 KontposnbHas padoTa «I1eMEHTHI
ACTPOHOMUU U aCTPOPUIUKID)

30.04.2027

O0o01maromue nosropenue (7 4ac)

O6o0maromuii ypok. Pons ¢pusuku u
62 ACTPOHOMHUHU B S3KOHOMHUYECKO,

TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ATUYECKOH cdepax AesATeTbHOCTH YeIOBEKa

05.05.2027

O6o0maromuii ypok. Pois u mecto pusuku
63 Y aCTPOHOMHUH B COBPEMEHHON HAYYIHOU
KapTUHE MHUpa

07.05.2027

O6o0maromuii ypok. Ponb ¢puzndeckoit
64 Teopuu B (POPMHUPOBAHHUH MPECTABICHUHN O
¢bu3nueckoil KapTuHe MUpa

12.05.2027

O6o0maromuii ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpa B 001LIEM STy COBPEMEHHBIX

€CTCCTBCHHO-HAYYHBIX HpeHCTaBHeHI/II\/'I (0]
IPUPO/IC

14.05.2027

66 PesepBHbIil ypok. MarautHoe noie.

BHCKTPOMaFHI/ITHaH UHAYKOUA

19.05.2027

67 PezepBubIil ypok. Ontuka. OCHOBBI
CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH

21.05.2027

Pezepusiii ypok. KBanroBas ¢usuka.
DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU

68

26.05.2027

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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