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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUY TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatonmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3UKH — CHCTEMOOOpasyomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne (u3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKK [Ji1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak IPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0beaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM paloOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YPOBHE CpPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYCHHUYECKUX
IpaKTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUCs YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIETOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YJIENACTCS PEMICHUIO PACUYETHBIX U Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH W MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCIOBUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMoOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBIIEHUA W  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHHME JII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITHh IMOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4YEeHUS] PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBaHHE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3Yy4CHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uKy Ha YpOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHUS (PHU3WYECKUX SBIACHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJ1a4uH;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHUSI YMEHHUH MPOECKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX pabOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATHHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckne 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBblE W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHHE. [IBHKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUJI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HeroTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHH4eCcKkre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUU.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTHUs yIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIIMAIBHBIX CHUJ C M3MEHEHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOiCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka U TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE] U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonundectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OmnpiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTHA MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonunamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJAUMHAMHUYECKOU
CUCTEMBI U crIOc0o0bI €€ n3mMeHeHus. KonmnuecTBo TermnoTsl 1 pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIO0THI pH TEIIONEepeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamuHax. KodpuiuMeHT moie3Horo
nericTBus TemuioBord MmamuHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

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

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Marepualiibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumanusi.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
ANIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuuyeckoro mojis. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMoaeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TMOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrust 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

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

DJIEKTPOJBUXKYILIAsl CUJa M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma 114 OJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynmpOBOHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKkTpuyecKnuidi TOK B pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa U NPOBOJUMOCTb BO3IyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amexTpoimsza.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS ¢
y4E€TOM COAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MIOCTOSHHBIX MarHUTOB.

MarauTHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUH WHIYKUWH
MarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe BANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHON
WHIYKIUU. OJIEKTPOJABMXKYILAsd CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJBIKYIIAS  CHJa
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIAa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccienoBanre NEPEMEHHOIO TOKa B LENH W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHoin BosnHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEebl.

TexHHuYecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
[VIABHBIX ~MAaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpockorna, TeJieCKomna.

Hab6mronenune natepdepeHIIny CBETA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OTtkpoiTue 1 ucciegopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa s hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToadekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydenue u moriomnieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHndeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Hab6mronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul
HaOmnronenue tMHENYaTOro CekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-H3ITyUYCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACIIEKThI IACPHOU SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCcTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii saxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (pOoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHII@ U 3BE3.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCIEIOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIapus U IpKUe 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kimacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojiE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarolmUXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKUK 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPaXTAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIEHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1uieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) KOJIOTNYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA,;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaIM3upoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMU y4E€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISITH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJUTh apryMEHTHhI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPHUOOPETEHHBIN OIIBIT;

yMETh TEPCHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIaJICTh HAaBBIKAMH IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAIBLHYIO
dbopMy TIPEICTABIICHHS ¥ BU3yaTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
001U pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEHU C IIO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIILHOCTh B 00JAaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJE€Th HABbIKAMU  [O3HABATEJbHOM  pediieKcuu  Kak  OCO3HAaHHUSA
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pEeLIeHHS;



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

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAJINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHSI THYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUTUXCs
COBEpPIICHCTBYETCS HMOILIMOHAJIbHBIH WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBEHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mpeamMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



DNEKTPOAMHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKasd 3HEPrusl, MOTCHUUAIbHASA 3HEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONIb3ysl (DU3MYECKHE BEIMYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTeNsl; NpH ONUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYUH, HUX
o0O3HAaueHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONMUCBHIBAaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BEITUUYMHBI: AJIEKTPUUECKHUI 3apsi,
AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD IOJIsI, TOTEHIMAI, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEMbIX
BENTMYMH, MX OOO3HAUECHMS] M €IMHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCeMUpHOTO Tsarotenus, I, 11 u III 3akonsr HeroToHa,
3aKOH COXPAHECHUS MEXaHUYECKOM DSHEPIWHM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypol, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH Kyiona, mpu 3TOM pasnuyarh CIIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MIPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOT0 OOOpPYIOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIUpPOBATH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
buKCUpOBaTh PE3yIbTAThl MOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEIINUNHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpO Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYEOHOW M HAay4YHO-NONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
IIOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHUIN:

JEMOHCTPUPOBATh HAa TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOIEICH:
TOYEUYHBIN JCKTPUICCKUN 3apsii, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJApPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHENYATOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJEKTPUUYECKYI0  TMPOBOJAMMOCTH  Pa3IMYHBIX  Cped) H|
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIOB3YsS (U3UUYECKUE BEITHYMHBIL:
IEKTPUUECKUIN 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMpSIKEHHE, DIIEKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAS CHUJia, padoTa TOKa,
WHIYKIMS MAarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHiia, WHIYKTUBHOCTh
KaTYIIKA, SHEPTUS 3JCKTPUUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KoJieOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIHLHO TPAKTOBATh (PU3MUYECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, yKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIUYMHY C JAPYTHEMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIb3YS
(bu3MYeCKrue BEJIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3yeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MaPAILICITHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMHIITEHa miga pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasyinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl JlopeHtia;

CTPOMTb U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEJIMYUH C HCIOJIb30BaHHEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJAC TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

coOJII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4U: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PpacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUs Y4eOHOM U HayYHO-TIONYJISIpHONM WH(OpPMAINY, MTOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSA MX 0€30MacCHOr0 MCIOJIb30BAHUS B ITOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaloLIeH Cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

HanmenoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUA

Kontpoabubie IIpakTuueckue

DJIeKTpPOHHbIe (LM (pOBbIE)
o0pa3oBaTe/IbHbIE PeCypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEOpUHU
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 https://m.edsoo.ru/HK6KL6RS9
A .
33 TPETATHPIC COCTOARMA BetliecTha 5 https://m.edsoo.ru/HSM355JCH
@Da30BbIe NIEPEXOIBI
Uroro no pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DIeKTpOoCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX CpE€aax

Hroro no pazaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/n Kontpoabnbsie  IlpakTHueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThbI
Pazgen 1. JIEKTPOJIMHAMUKA
M .0
1.1 ATHATHOE ToJe. JICKTpoMartTha 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazneny 11
Pasznen 2. KOJJEBAHUS U BOJIHBI
MexaHU4YeCKHUe U PJICKTPOMArHUTHBIC
2.1 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
MexaHn4YecKre U 3JICKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo0.ru/WQT6385V1
BOJIHEI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI CIICLIMaJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JJ1eMEHTEI KBAHTOBOU OIITHUKU 6 https://m.eds00.ru/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.rt/HSBEAOOEA
43 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Paznesn 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 ‘ O06o0m1aro1iee TOBTOPCHHE 4 ‘ https://m.edso0.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®u3rka — HayKa 0 IpUpo/Ie.
HayuHnbie MeTo/1bI TO3HAHUS
OKPYXKAarloIIero Mupa

Ponw u mecTo ¢usuku B
(GhOopMHPOBaHUH COBPEMEHHOM
HAYYHOU KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
Iroaeu

Mexanndeckoe JBMKEHHE.
OTHOCHUTENBLHOCTD
MEXaHHYECKOTO JIBHMKESHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHUE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUKECHHE

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

01.09.2026

02.09.2026

08.09.2026

09.09.2026

DJIeKTPOHHbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEeHHOE
HpHMOHHHeﬁHoe JABUIXKCHUEC
CBobosHOe MajieHue.

Yckopenue cB0OOOIHOTO
naicHus

KpuBonuneliHoe 1BUKEHHE.
JIBM>KEeHHE MaTepuaIbHON TOYKH

15.09.2026

16.09.2026

22.09.2026

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN




0 OKPY>KHOCTHU

[IprHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepuuaibHbie
cuctemsl orcuera. [lepBriit
3akoH HproToHa

23.09.2026

https://m.edso00.ru/J6QY7N3IWN

Macca tena. Cuia. Ipunnun
cynepnosuiuu cuil. Bropoi
3akoH HeroToHa 1151
MaTepuanibHOU TOUKU

29.09.2026

https://m.edsoo.ru/BVINWTAQH

10

11

12

Tpernii 3akoH HproToHA 1151
MaTepUaIbHbIX TOYEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

30.09.2026

06.10.2026

07.10.2026

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent
TpeHust. Cuiia COpOTUBICHUS
IpU ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

13.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarensHoe u
BpallaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHT cuisl. I1neqo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

14.10.2026

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MaTepraIbHON TOYKH,
CHUCTEMBI MaTEPUAJIbHBIX TOYEK.

20.10.2026

https://m.edsoo.ru/MSJQTKNWC




16

17

18

Nmnynbe cumbl. 3akoH
COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

PaboTta 1 MOITHOCTE CHJIBI.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUN KUHETHYECKOM
SHEPTUu

[loTeHumanbHas SHEPrUsl.
[loTeHumanbHas SHEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
ITorennmanesHas 3HEprUs TeNa
BOJIM3U MTOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEeNoTeHUMaNbHble CUIIbL. CBs3b
paboThI HEMOTEHIMATIBLHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

21.10.2026

10.11.2026

11.11.2026

https://m.edsoo.ru/J1V591.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGoparopHas paboTa
«WccnenoBanue cBsizu pabOTHI
CHUITBI C I3MEHEHUEM
MEXaHMYECKOW YHEPTUH Tejla Ha
pUMepe pacTsHKEHUS
PE3MHOBOTO KIyTa»

17.11.2026

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHbBI COXpAHEHUS B

18.11.2026

https://m.edsoo.ru/LNM6EK6YY




21

MCEXaHUKE»

OCHOBHbIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETHIECKOM
Teopun. bpoyHOBCKOE
newkenue. dubdysus

24.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Mojieiau CTpoeHus
rasoB, )KMJAKOCTEU U TBEPABIX
TEN

25.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemectBa. [locTosnHas
ABoraapo

01.12.2026

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[ITxama remnepatyp Llenbcus

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIrUuU ABHKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

02.12.2026

08.12.2026

09.12.2026

15.12.2026

https://m.edsoo0.ru/ WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3A

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]ly IapaMeTpaMu COCTOSTHUS

16.12.2026

https://m.edsoo.ru/35DBLKT96




29

Pa3pEKEHHOIO ra3a»

W3onporeccel B uaeanbHOM rase
U uX rpaduyeckoe
npe/CTaBICHUE

22.12.2026

https://m.edsoo.ru/OZJ3KZNI5

30

BnyTtpeHHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.
KonnyecTBo TemnoTsl u paboTa.
BuyTtpennsis aHeprus
OJIHOATOMHOTO MJI€aIbHOIO r'a3a

23.12.2026

https://m.eds00.ru/9JQITVXIS

31

Buas! Tennonepenaun

29.12.2026

https://m.edsoo.ru/36JJI20W9

32

33

34

35

VY enpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBoO TEIIOTHI
MIpH TeTUIoNepeaaye.
AnrabaTHBIN mporecc

IlepBblii 3aKOH TEPMOIMHAMUKHU
Y €ro NPUMEHEHUE K
u3omnpolieccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJAMHAMUKH

[Tpunmun nevicreust u KII1/
TEIJIOBOM MaIlIMHBI

30.12.2026

12.01.2027

13.01.2027

19.01.2027

https://m.edsoo.ru/5SK3Y4H86L

https://m.edsoo.ru/2HO6R3GAS

https://m.edsoo.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

36

37

[uxn Kapuo u ero KIIJI

DKoJornyeckue npoodaemMbl
TETUIO3HEPTETUKH

20.01.2027

26.01.2027

https://m.edsoo.ru/4XPSAOVIM

https://m.edsoo.ru/PO7ZMYMSI




38

39

40

O6o0maromuii ypok
«MonexynsipHas (puzuka.
OCHOBBI TEPMOJAMHAMUKI

KonTponbhas pabota no teme
«MonexynsipHas Qpu3uka.
OCHOBBI TEPMOJAMHAMUKI

[TapooOpazoBanue u

KOHACHCaus. I/IcnapeHI/Ie n
KHIICHUC

27.01.2027

02.02.2027

03.02.2027

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edsoo.ru/X48Q078EE

41

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTH BO3/IyXa.
Haceiennsrii nap

09.02.2027

https://m.edsoo.ru/98HVAEBMM

42

Tépnoe Teno.
Kpucrammuieckue u amopdHbIe
Tena. AHU30TPOIHSI CBOMCTB
KpucTauios. XKunkue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

10.02.2027

https://m.edsoo.ru/JXFWLMZNK

43

[InaBnenue u KpucTaIM3aIUA.
VYenpHas TEIIIOTA INIABICHUS.
CyOnumarnus

16.02.2027

https://m.edsoo.ru/OX117G6MR

44

45

ypaBHCHI/Ie TEIUIOBOro OajraHca

DneKkTpuszanus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUYECKHUX 3apsII0B

17.02.2027

24.02.2027

https://m.edsoo.ru/0ITUXGN211

https://m.edsoo.ru/QJ2S7WSBM

46

IIpoBOIHUKY, TUDIIEKTPUKH U
MOJTYIPOBOIHUKH. 3aKOH

02.03.2027

https://m.edsoo.ru/F3YVPQUYH




47

COXpaHEHHUS IECKTPUIECKOTO
3apsjia

B3aumoneiicTBre 3apsioB.
3akoH Kynona. Toueunbrit
AJICKTPUICCKUN 3apsi]T

03.03.2027

https://m.edsoo.ru/SU3BUOTHH

48

Hanps>xéanocts
NEKTpUYEeCcKOro noi. IIpunnun
CYHEPIIO3UIUH JIEKTPUUECKUX
nosnei. JInHuy HanpsHKEHHOCTH

09.03.2027

https://m.edsoo.ru/9IKAWD2V6

49

Pa6ota cun
AJIEKTPOCTATUYECKOTO OIS,
ITorenmmain. Pa3nocTs
IMOTCHIIMAJIOB

10.03.2027

https://m.edsoo.ru/VOPDY9ASLF

50

[IpoBOIHMKY U TUANEKTPUKH B
IIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
POHUIIAEMOCTh

16.03.2027

https://m.edsoo.ru/12P2S3127

51

52

53

OnektpoéMkocTs. Konnencatop

ONEeKTPOEMKOCTH MIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHIeHcaTopa
JlaGopaTtopHnast pabota
"N3mepeHune 21eKTPOEMKOCTH
KOHJeHcaropa"

17.03.2027

23.03.2027

24.03.2027

https://m.edsoo.ru/BIUPRD52W

https://m.edsoo.ru/XPUKP82VSY

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMN AEHCTBUS U
MIPUMEHEHNE KOHAEHCATOPOB,
KOMMMPOBAJIBHOTO ammapara,

06.04.2027

https://m.edsoo.ru/H3Q9PNHYY




55

56

57

58

59

CTPYHHOIO IPUHTEPA.
DNeKTpOCTaTHYECKast 3aIIUTa.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro CyILIECTBOBAHHSI.
[TocTostHHbIM TOK. CHila TOKa.
Hamnpsokenne. ConpoTuBieHuUE.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarenbHOE,
napasuieIbHOe, CMEIIaHHOe
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3y4eHune cMemanHoro
COEIMHEHUS PE3UCTOPOBY

Pabora 1 MoUIHOCTB
JJIEKTPUUECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa 1J1s1 OJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOI
nenu. Kopotkoe 3amMbIkaHue.
JlaGopartopHas paboTa
«M3mepenne DJ1C uctounnka
TOKA ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota mo Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
pabora

0.5

0.5

07.04.2027

13.04.2027

14.04.2027

20.04.2027

21.04.2027

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5SBF7PBS

https://m.edsoo.ru/MFM6EIE5X




60

61

62

63

64

O6o0maromuii ypok
«ONeKTpoANHAMUKAY /
Bceepocculickas npoBepoyHas
pabora

DNeKTpOHHAs IPOBOIMMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TEMIEpPaTypHI.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

[ToxynpoBogHuKH, UX
coOCTBEHHAas ¥ IpUMeECcHast
npoBoAUMOCTh. CBoCTBA p—n-
nepexona. [lomynmpoBogHUKOBBIE
npudopbI

DNEeKTPUUECKUI TOK B pacTBOpPax
U pacluiaBax JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMALUs. DIEKTPOIIN3

27.04.2027

28.04.2027

04.05.2027

05.05.2027

11.05.2027

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWVI1

65

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOATENLHBIN U
HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1ma3ma

12.05.2027

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue npuOopsl U
YCTPOHCTBA U UX IPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€e301acHOCTH

18.05.2027

https://m.edsoo.ru/KJA02KUP5

67

KoHnTtponbHas pabora 1o Teme

https://m.edsoo.ru/PASKIGWP4




«2nekTpocTtatuka. [locTosiHHBIN
ANEKTpUYECKU TOK. TOKH B
Pa3JIMYHBIX cpeaax»

68 PesepBHbIil ypok. O600mIarommii

ypok 1o TeMam 10 kitacca

19.05.2027

25.05.2027

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMMOJeHCcTBHE. MarHuTHOE
nosie. Bektop MarHuTHOM
UHAYKIUU. JINHUYA MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmopelicTBre MpOBOTHUKOB
C TOKOM

JlaGoparopHas paboTa
«HM3y4eHrne MarHuTHOTO MOJIst
KaTYILIKU C TOKOM)

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

01.09.2026

07.09.2026

08.09.2026

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/4DMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME€ MAarHUTHOTO TIOJIST HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«MccnenoBanue neMCTBUSA
MIOCTOSIHHOT'O MarHUTa Ha PaMKy
C TOKOM»

14.09.2026

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYIIYIOCS 3apSKEHHYIO
gactuny. Cuia JlopeHua.
Pabora cunsl Jlopenna

15.09.2026

https://m.edsoo.ru/7ABZQGQC9

DIIeKTpOMarHuTHasI WHIYKITHS.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BekTOpa MAarHUTHOM
uHaykuud. DJ1C uayKmum.
3aKOH AJIEKTPOMarHUTHOU
unaykunu Papanest
JlaGopaTopHnas pabota
«HMccnenoBanue sIBICHUS
AIIEKTPOMATHUTHOU WHIYKIITHI

NHnyKTUBHOCTD. SIBIIEHUE
camonHykuuu. OJ1C
CaMOMHIYKIMHU. DHEPrus
MarHMTHOTO TO0JIS KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue YCTpOﬁCTBa Hn ux
IMPUMCHCHHC: ITIOCTOSHHBIC
MAarHuThl, 3JICKTPOMArHUThHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTHII,
WHIAYKOWOHHAA I1€Yb

Ob6o06maromuit ypok
«MaruutHoe 1oiJe.
DNIEKTPOMarHuTHasE UHIYKIUS»

KonTpomnpHas pabota mo Teme
«MaramuTHoOe 1oJe.
DNIEKTPOMarHuTHasE UHIYKIUS

21.09.2026

22.09.2026

28.09.2026

29.09.2026

05.10.2026

06.10.2026

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

12

CB00OOHBIE MEXaHUUYECKHE
kosebanus. 'apmoHnyeckue
KoseOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue suepruu

12.10.2026

https://m.edsoo.ru/9Y6GYWEVP




13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHMI
rpy3a Ha HUTH OT JIJTMHBI HUTH U
MAacCBhI TPy3a»

13.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHbIl KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYPE.
AHaNOTHsI MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

19.10.2026

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrUuu B
u7eanbHOM KolleOaTeTbHOM
KOHTYpE

20.10.2026

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBienue o 3aTyxarmux
Kosie0aHusX. BeIHyX1eHHbIE
MeXaHUYEeCKUe KoJIeOaHusl.
Pe3onanc. Beinyx1eHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

10.11.2026

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.
CunHycouanpHBIN TEpEeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMILTUTYAHOE U
JICUCTBYIOILIEE 3HAUYCHUE CUJIBI
TOKa U HaIpsHKEHUS

11.11.2026

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.

https://m.edsoo.ru/1ZWZUL8QK




19

20

21

22

23

[IpousBoacTBO, epenaya u
NOTpeOIEHUE IEKTPUUECKOMN
SHEPIrUu

Y CTpoicTBO U MPAKTUYECKOE
IIPUMEHEHHUE NEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MIEPEMEHHOTO TOKA, JIMHUI
AJIEKTpoIiepeaayd
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHHU.
KynpTypa ncnons3oBanus
AJIEKTPOIHEPTUH B
MMOBCEIHEBHOW KU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pactpoctpanenus. [lepuon.
CKopocTh pacnpocTpaHEHUs U
JIHA BoJIHBL. [lonepeyunsie u
MPOAOJIHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEKTPOMAarHUTHHIE BOJIHBI, UX
cBOMCTBa U cKopocTs. [Ikana
AJIEKTPOMAarHUTHBIX BOJIH

17.11.2026

18.11.2026

24.11.2026

25.11.2026

01.12.2026

02.12.2026

https://m.edsoo.ru/93Z12W40QQ

https://m.edsoo.ru/3ADUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edsoo0.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
teneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

08.12.2026

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbhas padota
«Komebanust n BOITHBD»

09.12.2026

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipsamonuneitnoe
pacnpoCcTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHslid
MCTOYHUK cBeTa. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXKCHHI B IMJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTpPEHHEE OTPa’KEeHUE.
[IpenenbHBINA Yol MOTHOTO
BHYTPEHHETO OTPaKEHUS
JlaGopaTtopHnas pabota
«3mepenune mokazarens
MIPEJIOMIIEHUS CTEKIIa»

15.12.2026

16.12.2026

22.12.2026

23.12.2026

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO02EIM1DQ

30

JInn3sl. [TocTpoenune
M300pakeHH B JIMH3E.
dopmysa TOHKOHU JIMH3BI.
VBenuueHue TMH3bI

29.12.2026

https://m.edsoo.ru/W2MMS9KIC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cCBOUCTB
MU300paXKEHUI B TUH3AX)

30.12.2026

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. Cla0KHBIN
cocTtas 6enoro cBera. I[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucnepcuun
CBETa»

12.01.2027

https://m.edsoo.ru/K9OWVKEI1 1

33

UnTepdepenmus caera.
Hudpakmus ceera.

13.01.2027

https://m.edsoo.ru/C8LCRSEJI




34

JudpaxknuonHas pemeérka

HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHPI/IBaHI/IH CBE€Ta

19.01.2027

https://m.edsoo.ru/Q2I118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIIOBUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIBl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnennaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH 1 COKpAIICHUC NJIMHBI

3Hepr1/1$1 " UMITYJIBC
peHHTHBHCTCKOﬁ YaCTHUIbI.
CBs13b MacChI C 3HCpl"HCfI u
HUMITYJIBCOM. 9HepFI/IH ITOKOA

KonTponbhnas pabora «Onrtuka.

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

20.01.2027

26.01.2027

27.01.2027

02.02.2027

03.02.2027

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GBIFJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/190ZY4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyina [1naHka.
DHeprus U UMIyJIbC GOTOHA
OTkpsITHE U HCCIEN0BAaHNE
dotoaddekra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DUHIITEIHA 17151
dororddekra. «Kpachas

09.02.2027

10.02.2027

16.02.2027

https://m.edsoo.ru/ZL6P16LA0

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gorordpdexra

Hasnenue cBera. OnwiTh [1. H.
JleOeneBa. XuMuueckoe
JNICUCTBHUE CBETA

17.02.2027

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHudeckue ycTpoiucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemeHT, HoTOAATUHK,
coJIHeyHast 6aTapest, CBeTOUO/]

24.02.2027

https://m.edsoo.ru/UFQDRSL5M

45

46

47

Pemenne 3amag mo Teme
«DJEeMEHThI KBAHTOBOM OITHKH)
Monens atoma ToMmcoHa.
OmneiTel Pe3epdopna mo
pacCesTHUIO O-4aCTHLL.
ILtanerapnast Moaenp aroMa

IToctynatel bopa

02.03.2027

03.03.2027

09.03.2027

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydeHue u norioueHne
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHsI DHEPIUHU Ha
JIpyrou. Buael cnekTpos

10.03.2027

https://m.edsoo.ru/NNS8BHZYBE

49

BosHOBEIE CBOMCTBA YaCTHII.
Bounb! ne bporins.
KopnyckynsipHO-BOITHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYXJCHHOE U3JIyUeHHE

16.03.2027

https://m.eds00.ru/J710TLFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa no
OTIpEJIETICHUIO COCTaBa

17.03.2027

https://m.edsoo.ru/TSJFUU3TP




51

pPaarOaAKTHUBHOI'O U3TTY4YCHUS

CsoticTBa anbda-, 6era-, ramma-
u3aydenus. Biusaue
pPagiOaKTUBHOCTH Ha YKUBBIC
OpraHUu3MbI

23.03.2027

https://m.edsoo.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnajn. ['amma-u3nydeHue

24.03.2027

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HyKJIOHOB B

anpe. SlnepHsie peakuum.

SAnepusrii peaktop. [Ipodaemsr, 1
IIEPCIIEKTUBBI, IKOJIOTUYECKUE

ACIEKTHI AIEPHON IHEPIETUKHU

06.04.2027

https://m.edsoo.ru/CFJYJSSIG

54

55

DneMeHTapHbIE YaCTULIBI.
OTtkpeITHE TO3UTPOHA. MeTOo b1
HAOJII0JIEHUS ¥ pEerUCTpaliu
2JIEMEHTAPHBIX YaCTHII.
Kpyraslii cTon
«DyHnameHTaIbHBIE
B3auMoaelcTeusa. EnMHCTBO
bu3nYeCcKOi KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHoe u

MHPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHd. Bun 3BE31HOrO 1
Heba. Co3Be3ausi, ipKue 3BE3IBI,
TJIAHETHI, UX BUIUMOE

newxeHne. ConHeyHast cuctema

07.04.2027

13.04.2027

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5PXS219VY




56

57

Counune. Conneunas
AKTUBHOCTH. VICTOUHUK 3HEprun
CoiHna u 3B€37

3BE3/1bl, UX OCHOBHbBIE
XapaKTEPUCTUKH. 3BE3bI
IJIABHOW MOCJIEI0BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O
MIPOMCXOXKACHUHU U IBOJIOIIH
CouHua u 3B€311

14.04.2027

20.04.2027

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W7470

58

Mineunsiii [1yTe — Hama
lNanmakTtuka. [lonoxxenue n

nemwxenne Cosnna B ['anakTuke.

lNamakTuku. YEpHbIE ABIPHI B
Apax ralakTUK

21.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

60

61

Bcenennas. Pazoeranue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3IIy4eHHE.

MeraranakTuka
Hepemiennsie npobiaembl
aCTPOHOMHHU

KonTponbHas padora
«DNeMeHThI aCTPOHOMHH U
acTpou3uKI»

27.04.2027

28.04.2027

04.05.2027

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LIHNL2MCF

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COLIMaIbHOM
U 3TUYECKOil chepax

05.05.2027

https://m.edsoo.ru/WNJSCRXYD




63

JACATCIIBHOCTH YCJIIOBCKA

O6o06maromuit ypok. Pois u
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM Hay4YHOUN KapTUHE
Mupa

11.05.2027

https://m.edsoo.ru/2PFPB28UF

64

Ob6o6maromuii ypok. Poib
¢du3nveckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUI
0 (pHU3UYECKON KapTUHE MUPA

12.05.2027

https://m.edsoo.ru/Y29SVPCVR

65

O06o6maromuii ypox. Mecro
(bu3nUeCcKoit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTABICHUN O IPUPOJIC

18.05.2027

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. DIIeKTpOMarHuTHas
WHIYKIHS

19.05.2027

https://m.edsoo.ru/EVMFIQTP6

67

68

PesepBHblit ypok. OnTuka.
OcHOBBI crielaIbHOM Teopun
OTHOCUTEJIbHOCTH

Pesepnblit ypok. KBantosas

¢u3uka. DIeMEeHThl aCTPOHOMHUH
U acTpoPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

25.05.2027

26.05.2027

https://m.edsoo.ru/ESABJRKSL

https://m.edsoo.ru/RARQLVO2]J







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3MKu B
(hopMHUPOBaHHHM COBPEMEHHON HAy4YyHON KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apAl — IpU PEUICHUH

¢busnveckux 3amaq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KMHETUUYECKOW Teopuu
CTPOCHMsI BELeCTBA U  JJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXx/1IeHnHn), TeMJIOBOE paBHOBECHE, HCIApEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNE JaBJICHUS ra3a Mpy ero HarpeBaHUU B 3aKPBITOM COCY/JIE,
CBA3b MEXAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLeccax;

QJICKTpU3alus TeEI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBIKEHHME, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tela, KHHETUYECKas DHEPIHs,
NMOTEHIMAJbHAsE OJHEpPrHs, MeXaHWdeckas pabora, MeXaHHW4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M €JAMHHUIIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINM4YNHaMn

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssI KHHETUYCCKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, paborta rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUSL TEIJIOBOTO JBUTATENS, IpPHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUUNHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SIBJICHUS  (IPOIECCHI), HUCMONB3YSd  (PU3MUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYHHY C JAPYTUMHU

BCIN4YNHaMN

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢du3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXPAHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLINII CYNEPIO3ULUN CUJI, TPUHIUII
pPaBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO IBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa;, mnpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIlWH, NMPUOOPOB U
TEXHUYECKUX YCTPOWCTB;, pa3iuyuaTh YCJIOBUS HX 0€30MacCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM QopMyIupoBaTh TpoOiieMy (3agady) W THUNOTE3Y Yy4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUIA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHUsS U




HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PUKCHpPOBATh pE3yNbTaTbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUYecKrX BEIUYHMH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3yibTaTaM UCCICA0BAHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  TpyJa TP MPOBEIACHUU
UCCIIEIOBAaHU B paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAcUEThl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TOUCKA, CTPYKTypUpPOBaHMS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uHpOpMalMY, NOJYYEHHOM W3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATH ITOJTy4YaCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 3KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeac

PaGoTtath B rpymie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYMNIbI, PAUOHAIBHO  paACHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsX, aJleKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTH
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

Y4YuTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUYECKUH 3apsijl, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3nIecKux 3a1a4y

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM MU JBWXKYLIMHCA 3aps], 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, IPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddext), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OnuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKHE, DJIEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HUCHOIB3Ys
¢usnyeckue BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
oy, cuna Awmmnepa, cwia JlopeHna, WHAYKTUBHOCTh KaTyILIKH,
9HEPrusl NIEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKA B MpoIiecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX KoJe0aHuH, boxycHoe
paccTosiHUE W ONTHUYECKas CWJIA JIMH3BL, IPU ONHUCAHUU IPAaBHIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, HX
0003HaYeHMUsI U E€OUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCJIIMYHHY C APYTUMH BECIMYNHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEpPrusa CBsA3HM AaTOMHBIX SAACP, IIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIIMYHMH,
nxX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBATb q)OpMyJIBI, CBA3BIBAOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYUHY C APYTHMMHU BCIIMYMHAMMH, BBIYUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHECHHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHa  JUIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPAaHEHHUsT  MacCOBOI'O  YHCJA, IMOCTynarel  bopa, 3akoH
pPaZMOaKTUBHOTO pacmajga; IMpH 3TOM  pa3iuyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIrpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPpH
sToM (opmynupoBaTh TMpobieMy (3amady) U THUIOTE3Y YYEOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O6OPYI[OB8.HI/I${, MMPpOBOAUTDH OIIBIT U (l)OpMy.TII/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'IHTB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3ysbTaTaM

HUCCICIOBAaHUA

CobmonaTe mpaBuia Oe30MacHOrO Tpyna HpH  [POBEIECHUU




WCCIEOBaHUN B paMKax ydeOHOTO JKCHEpUMEHTa, y4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTEINIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMITBI, HA OCHOBE aHajm3a
YCIOBHS  3ala4d  BBIOMpAaTh  (PHU3MUECKYH) MOJETb, BBIACIATH
(dusnueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJyUYEHHOTO 3HAUCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

PemraTe Ka4E€CTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJIOTHUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTallMii U NPEICTaBICHUS y4eOHOW M HAay4YHO-IOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh M0JyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAaIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOILIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEECHHUS B OKpY KaloIlel cpeae

PaGorarps B rpymnme ¢ BBIIOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  IpyHmbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBAThb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Ponb u Mecto ¢usuku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTUYECKOU

NEeITEILHOCTH JII0IEH

2 MEXAHHUKA

KNMHEMATHUKA

Mexaunueckoe asrxenne. OTHOCUTEILHOCTD
2.1.1 MeXaHUu4YecKoro nBmkeHusa. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) HM  YCKOpPEHHE
21 2.1.2 MaTepUaibHOM TOYKM, UX IPOEKIUU Ha OCH
' CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
2.13 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHUS, nyTH u nepeMereHs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

CBobOoaHoe majgeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTIIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTpOMCTBA: CIIUJIOMETP,
JBIKEHUE CHApSAOB, LEMHBIE W PEMEHHBIC
rnepeauu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hyt0. M3ydyeHne NBUKEHUs 1IapyuKa B BSI3KOU
KUJIKOCTU.  VI3ydeHwe  JBUWIKEHUS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

JMHAMUKA

22.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoi1 3akoH HberoroHa nmns MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HelooTona ans

MaTCpHaIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenunsa. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynaTenbHOe U BpalaTeIbHOE JIBHXKCHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAaIllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAUINITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padoTel. U3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpPyKHHE M PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jjaedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalliCHUSA

23

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMmnynec MaTepHanbHOM TOYKH, CHCTEMBI
MaTepuanbHbIX TOYeK. Mmmynbc cuibl u

HU3MCHCHUEC UMITYJIbCAa TCJIa

232

233
234

2.3.5

2.3.6

3akoH coxpaHeHus umnyinsca B HCO.
PeakTuBHOE nBMKEHNE

Pabora cuibl

MOo1HOCTh CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETUYECKON PHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEeprus yIpyro nepopMUPOBAHHOM
npyxuHsl. IloTeHunanbHas >Heprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIHMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHJII C
U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKoH COXpaHCHUA




MEXaHUYECKON YHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue paboTel. HM3ydeHwe CBs3H
53,10 CKOpPOCTEM Tel IMpu HEYNpyrom YyJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE ATUX MOJEIICH

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [llkana remneparyp KenpBruna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, H300apa

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. V3MepeHne Macchbl
BO3JyXa B KJIaCCHOM KoMHare. Mccienosanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNA

TepmoanHamuueckass cucrema. BHyTpeHHsA
SHEPTHUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

cIocoObI €€ H3MEHEHNS

KonunuectBo TeminoTel U pabora. BHyTpeHHss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.23

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Iy4yeHue. TermnoéMKocTh Tena.
VYnenpHas TeIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.2.5

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas MHTEpIIpETALUSI

paboThI Ta3a

TermoBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIoBbIX MammHax. Koaddumment
nonesnoro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: JIBUTaTellb
BHYTPEHHETO cropanus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeabHOI

TEIIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u koHneHcauus. Vcnapenue




u KHUIICHUE. VY nenbHas TEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI

KHIICHUA OT JaBJICHUSA

332

333

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlleHHsbIi nap

Teépnoe TeJIO. Kpucrannnueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAJJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepralIbl

334

3.3.5

3.3.6

3.3.7

[InaBneHne wu KpucTaluM3auus. Y IeNbHAs
TerioTa mwiasiaeHus. CyOnumanus

VYpaBHeHHe TeII0BOro H6anaHca

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YE€HUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM
4lCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTueckue paboTHI. H3zmepenne

BJIAKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

4.13
4.14

Onektpuzanys Ten. DneKTpudeckui 3apsi. Jsa
BUJIA DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIyIIPOBOTHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DneKTpuyeckoe noJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIA. [TpuHIHN

Cyneprno3nnunu. JInaumu HaHp}I)KéHHOCTI/I

OJICKTPHUYICCKOI'O ITOJIA

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh NOTEHIINATIOB
[IpoBOHHUKK M IHUAJIEKTPUKH B MOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IBJ'ICKTpI/I‘-ICCKaH




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETpP, DJIEKTpOCTaTUYeCKass 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJECHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

Ycaopus CyHmIcCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
TOKa. [I0CTOSHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE
o COIIPOTHUBJIEHUE BELECTBA
4n4 [TocnenosarensHoOE, NapajuiesIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOAHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA.
o 3akoH Oma st TOJNHOM  (3aMKHYTOM)
aneKkTpuyeckor nenu. Koporkoe 3aMmbikaHne
OneKTpoHHas IIPOBOJAMMOCTD TBEPIBIX
408 METaJJIOB.  3aBUCHUMOCTb  COIPOTUBIICHHS
o METaJJIOB oT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITYYKOB
4.2.10 [onynpoBoanuku. CoOCTBeHHas: M IPUMECHAs




4.2.11

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [ToaynpoBoJHUKOBbIE TPHUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIUS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIBHOTO

paspsaa. Monaus. [1nasma

4.2.13

Texauueckue YCTpOWCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHbII JMO/L,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJ'IYHpOBOZ[HI/IKOBLH\/JI Auoa, raljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusienus. HaOmonenue

QJICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4 SJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA
TlocTosHHble MarHuThel. BzaumoneicTBue
431 IIOCTOSIHHBIX MarHUTOB
43 MarnutHoe mosie. Bekrtop MarHuTHOU
vHAyKuud.  I[lpuHnun — cynepnosunuu.
43.2 Jluaum MarHuTHOM wWHAYKuuU. KaprtuHa

JUHUM  MArHUTHOM  MHAYKIMU  TOJSA

IIOCTOSIHHBIX MarHuToB




MarsuTHoe IIoJjie MNpoOBOAHUKA C TOKOM.
KapTI/IHa JIMHUAM TTOJIS UIMHHOI'O IIPAMOTIO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOT'O

433 MIPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpoOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb M HallPaBJICHUE
Cuna JlopeHiia, €€ MOAyJIb U HaIllpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUMUBl B
433 OJIHOPOJAHOM MarHuTHOM 1one. Pabota
cuibl JIopeHna
436 SIBiIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C unayKIMHU. 3aKOH 3J€KTPOMarHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHJIYKUUU B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMAaTeJIbHO B OJHOPOJIHOM MAarHUTHOM
rnose
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOWHIYKIIHH.
4.3.11 OJ1C camouHIyKIIMK
DHeprusi MarHUTHOTO TOJsi KaTYIIKH C
4.3.12
TOKOM
43.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
43.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISi KAaTYIIKM C TOKOM.
4.3.15 UccnenoBanue JeHCTBUS  MOCTOSIHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccrienoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOUN




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrora, ammumryga u (dasa

KOJIeOaHui

[IpyxuHHbli MasTHUK. MaremaTuyecKkui

MasATHHUK

YpaBHEHHE TapMOHHYECKUX KOJICOaHUH.
5.13 Kunematuueckoe u JUHAMUYECKOE

OIMCAHUE KOeOaTEeIbHOr0 IBUKEHUS

[IpeBpamenue SHEPTUH pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas13p
514 AMILUIATY 1Bl KoaeOanuii UCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHust B
UIeaTbHOM  KOJeOaTeNbHOM  KOHTYpe.
AHaNOTHs MEXAYy MEXaHWYECKUMHU W
ANEKTPOMArHUTHBIMH KOJICOAHHSIMHU.

®opmyna Tomcona

3akoH COXpPaHCHUA SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BoIHyX/1eHHBIE MEXaHUYECKHE KOoJIeOaHuUs.
Pesonanc. Pe3onanchHas KpuBasl.
BrinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJeOanus.

Ilepemennbii  Tok.  CHHyCOMIAJIBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUIUTYAHOE U JEUCTBYIOIEE 3HAYEHUE

CHUJIBI TOKA W HAITPAKCHUA

5.1.10 Tpancdopmarop. [IponsBoacTBo, nepenaya




5.2

U TOTpeOJeHUEe 3IIEKTPUYECKONH SHEPIHH.
DKOJIOTUYECKHE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynberypa
HCIIOJIB30BAHHUS NEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHI 3BOHOK, JIMHUN

QJICKTpoIepcaavd

5.1.12

IIpaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTH IEpUOJia MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCChI
rpysa. MccienoBanue nepeMeHHOro Toka B
Leny W3 IMOCIEA0BAaTEIbHO COCIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCJIOBHS
pacnpoctpanenus. llepuon.  Ckopocts
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wutepdepenius u audpaxius

MEXaHHNYECKUX BOJIH

523

524

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricota Tona. Tem0p 3ByKa

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
W3JIy4eHUsI  JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuenrtanusa BekTopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.2.5

5.2.6

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, NPEIOMIICHUE, MOJSApU3aLNs,
mudpakius, uHTepdepeHuus. CKoOpocTb
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMAarHUTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

[IpyuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.




53

5.2.8

5.3.1

Pannonoxkanus. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYIKaIoIIel cpebl

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsiMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOpOJHOU cpene. JIyu cBera

532

533

534

535

OtpaxeHue cBera. 3aKOHbl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPEIOMIICHUS
cBera. AOGCONIOTHBIH 1oKasareJb
IIpEIOMIICHHUS

INonmuoe BHYTpEHHEe OTpOKEHHE.
[IpenenbHbIli yron IMOJHOIO BHYTPEHHETO
OTpa)KEHHUs

HMucnepcust  cBera. CHOXHBI  cOoCTaB

Oenoro cBera. L{Bet

53.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYECCKAas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0pakeHUit B COOMPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEIHUYEHHUE, TaBaeMOE

JIMH30M

5.3.7

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

HNnrepdepentius  cBera.  KorepeHtHbIe
HWCTOYHHKH. Ycnosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuuss  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONEHHS TJIABHBIX
5.3.9 MaKCUMyMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monsipuszanus ceera

TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIMOHHBIN ammapar,

53.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, nudpakImoHHas peméTka,
TIOJISIPOU /T
[IpakTnyeckne  pabOTHI N3mepenue

nokasaresis mpenomienus. VccrnenoBanue
5.3.12
CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannubpl NPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIIBHOCTH: MHBAapHAHTHOCTH
MOAYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHU U COKpAIEHUE
IUTAHBL
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHUILbl. OHEpPrus IOKOs

CcBOOOIHON Y4aCTHUIIEI

7 KBAHTOBAA ®U3UKA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boTOoHAa C ero 4YactoTol. ODHeprus H

UMIyJbC HOTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeitet AI. CroneroBa.  3aKoHbI
dhoTodrddekra

YpaBHeHue OUHNITENHA st
dbotordpdekra. «Kpachas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
Texaudeckue ycTporcTBa: (HDOTOIIEMEHT,
¢doromaTyuk, COJIHEYHAs Oarapes,

CBETOIHO/I

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
norjomieHue (HOTOHOB TpHU  Mepexoe
aToMa C OJHOTO YpOBHSI DJHEPrud Ha
npyroil. Buasl cnektpoB. CnekTp ypoBHEH

SHEPrUuM aToMa BOJIOPOIa

7.2.3

7.2.4

BonxoBrele cBoiicTBa wacTuil. BoJHBI e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3Mm.  Jludpakius dIJIEKTPOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

VYcTpoicTBO M MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuuyeckue yCTpOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

IIpaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Mertoasl HAOMIONEHUS U PETHCTPAIUU

OJICMCHTAPHBIX YaCTUIL]

OTKpBITI/Ie PaaOaKTUBHOCTH. OnbITH




Pesepdopna mo ompeneneHH0 CcocTaBa
paguoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BriusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  OpPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe yuciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBIN OeTa-pacnaj. l'amma-
7.3.4
U3JIyYEHue. 3aK0OH  PaJMOaKTUBHOIO

paciaga

OHeprusi CBSI3W  HYKIOHOB B  sIpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosiiepHbIit

cuHre3. [IpoGnemMbl M HEepCHEKTHBbI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTUYECKHE

ACIICKThI HﬂepHOﬁ SHEPTCTUKHU

DOnemeHTapHble  YacTulbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyH/1aMEeHTaIbHbBIE

B3aUMOOCUCTBUS

TexHuyeckue  ycTpOHCTBa:  JTO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6oMba

IIpaktuyeckne pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro nHeba. CosBesmusi, sipKue

8.1
3Bé3IILI, IJIaHCThI, X BUIUMOC JIBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
8.2

TpYIHIIBI. IImaneTBI-TUTaHTHI n nux




8.3

CIyTHUKH, KapJIMKOBBIC TUTAHETHI. Maibie
tena COJIHEUHOU CHUCTEMBI
Connne, ¢otochepa wu  armocdepa.

CoiHeuHas aKTHUBHOCTH

8.4

Nctounuk sHeprun CosHua u 3B€371

8.5

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpallbHbII  KJIacC — CBETUMOCTDHY.
3BE3apl  MVIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» MJIs

3BE3/] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpOoeHue 3BE3N.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH 1 ABotoNMU CoJHIa U 3BE3I.

Jrarbl JKU3HA 3BE3]1

8.7

8.8

Mneunsii  Ilyte — Hama I'anakrtuka.
ChnupanbHasgs  crpykrypa  [anaktukwy,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas wu  chepuueckas

noacucTemsl I ajakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. UEpHBIE ABIPHI B SAPaxX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3inydeHne

8.10

Macmrabnass  ctpyktypa  BceneHHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Guzuka. 10 knacc. Mskumes I'.4., byxosnes b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe obmectBo «M31aTeascTBo
«IIpocBenienue»

» ®usuka. 11 knacc. Msakumes ['.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [TapdentreBoit H.A. AkninonepHoe obiiectBo «M3naTenscTBoO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
H. C. llneix «IToypounsie paspadorku no pusuke. 10 - 11 kmace» (k YMK T 4.

Mskumea, M. A. TlerpoBoit, uznanus 2019-2022 rr.).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 481448336152253156237683129688102374781711165168
Bnageney Hemupa WMpuHa BuKTopoBHa

OeicTevTened C 02.09.2026 no 02.09.2027



http://www.tcpdf.org

		2026-09-10T13:53:30+0500




