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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c yu€rom (QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenoiaBaHus ydeOHoro mpeamera «dDusnka» B 00pa30BaTeNIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mupa oOyuarommxcss 10-11 kimaccoB mnpu
oOydeHn” ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4YE€OHBIMH TmpeameTraMu. B Hel
OTPENIENAIOTCA OCHOBHBIC L€ U3Yy4YeHUS (DU3UMKU HA YpPOBHE CPEIAHErO OOIIEro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM O0yUCHHUS;

e cojiepKaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUN, H3y4yaeMbIX XHMHUEWH, OHOJIOrueH,
busznueckor reorpadueid U actpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJlaHHBIMU CBONCTBAMHU WU APYTHUX.
N3yuenne Qu3nkd BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpa OOydaromuxcs, B (popMHUpOBaHHE yYMEHUN TPUMEHATH
HAyYHBIN METO/]] TO3HAHUS NP BHITIOJTHEHUN UMW YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBYy kypca (usmkud i ypoBHS CpPEIHEro o0Iiero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (hH3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosigaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIHUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHUKU M TEXHOJOTHM, a TaKkKe O0OCYXKIACHUS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TeOpUH, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYyYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CU€T OpraHU3allid SKCIIEPUMEHTAIBHON NEATeIbHOCTH 00YyYaroIIuXcCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usznke oObEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
NpakTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe JTabOpaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHameHuss kaOmHera ¢Qusuku. Ilpu »dToM obOecmeyumBaeTrcs OBIAJACHUC
OOyYarOMIMMHUCS YMEHUSIMU HPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEN (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3a1a4M C SBHO
3aIaHHOM (PU3UYECKOI MOJIENBIO, TO3BOJIAIOIINE MPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBICHUW U TPOIECCOB B OKpYKArOIIEH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bu3MKHM HA YPOBHE CPEAHEr0 0OIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXomuMoe JabopaTopHOE OOOpYIOBAaHHME [JisSi BBIMOTHEHWS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe TO (U3HKE KIIOYEBBIX JIEMOHCTpAIUN s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUM M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCsl B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOPYIOBAHMUS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMU LENIIMH U3y4€HUs (PUUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHne ymMeHUW OOBSCHATH SBIECHUS C HCIOJIb30BAHUEM
(bu3HUeCcKUX 3HAHUHN M HAYYHBIX JOKA3aTelbCTB;

e (opmupoBaHHe mpeAcTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npoliecce U3ydeHus Kypca (U3UKu Ha YPOBHE CPETHEro 001ero oopa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oOBbsicHeHUs (U3UYECKUX SBICHUHW B TNpUPONE W IS TNPUHATHUA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHWUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI JIJISi Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX M
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEM 00yJarOIUXC.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupone. HayuHbie mMeTonbl IO3HAHHUS OKPYKAIOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumotesbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMBbI KOOPIWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonuueitHoe  nBwXeHWe. J[BWKeHHWE  MaTepuadibHOM  TOYKH  IIO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne nBukeHus Tena, OpOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMH, IPOWJICHHBIMU TEJIOM 34
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHOro TtsiroreHusa. Cuima Tspkectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuiia conpoTUBIIEHUS PU IBUKEHUH TEJA B )KUJIKOCTH WIIH rase.

[TocTymarensHOE U BpaliaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHHME CUJT TPEHUS MTOKOSI, KAUYEHHUS U CKOJIbXKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JaehopMaIiu.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTPOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEepPIruu
TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUIECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddys3usa. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL YaCTUI] BeELIeCTBA. MoJenn CTpOEHUs Tra3oB, XUIKOCTEU U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
[enbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOIO ABMKEHMs 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA UM IMPAKTUYECKOE TIPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKECHUS.

Moguens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYyILIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamMuueckass cucteMa. BHyTpeHHSAS dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoarHamuku. HeoOpaTumMocTh POIIECCOB B MIPUPOJIE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3Jyxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eeuecmea. Paszoevie nepexoonl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhI KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3nen 4. JinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apanoB. IIpoBOAHUKH, TUANIEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHblil aneKTpuYecKuil 3apsi.
Onektpuueckoe mnone. Hampsoxk€HHocTh 3yiekTpuyeckoro mois. IIpuHiun



CYIEPIIO3UIIUMN BJICKTPUUYECKUX MOoJieH. JIMHMKM HANpSXKEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHJAEHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXAY HUIMH U AUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIJIEKTPUYECKOIO TOKa.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

DJIEKTPOHHAsI ~ MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTD
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonmynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYECKU TOK B  pacTBOpaXx M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIMA. DIEKTPOJIN3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HWCTOYHHKM TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJlbBaHUYECKOr' 0 3JIEMEHTA U OI[EHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATypHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSS MPOBOJAUMOCTD JTUOJIA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne >7eKTpOABMKYILIEH CHUJIbI UCTOYHHMKA TOKA U €ro BHYTPEHHErO
COMPOTHUBJICHUS.

Habmronenue aiekTpoinsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM CO/IepKATENbHBIX MEXIIPEAMETHBIX CBS3€d € KypcaMHh MaTeMAaTHKH,
OMOJI0THH, XUMHH, Teorpadun U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHEWHass (QyHKIu,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B XKUBOU mpupojae, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIauH, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEeHHS B TEXHUKE, IOAINIMITHUKYA, HWCIOJb30BaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE D3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoAEHCTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHaykuuu. [IpuHoun cynepno3uuuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUNA UHAYKIHHA
MAarHuTHOT'O MOJs IJWHHOTO NPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBLEBOTO
IPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBiIeHUE. J[BUKEHUE 3aPSAKEHHON YaCTHUIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOMU
UHIAYKIUHU. OJEKTPOABIKYIIAs CWIa WHAYKUMH. 3aKOH AJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe snektpuueckoe Imone. DIEKTPOABMKYIIAs CHJIa WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIIEHME CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DSJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MasATHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYKeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X A€HHBIE 3J1€EKTPOMArHUTHbIE KOJIEOaHHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE FNEKTPUUECKOM
SHEPrur. DKOJOTMYECKHE PUCKHU MpPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoiaeOATeNbHON CHUCTEMBI (MIPY>KUHHBIA WU
MaTEeMaTUYECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanne 3aBUCUMOCTH MEPUOAA MaJbIX KOJIEOAHWI Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BoOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anekTpomarautHoil BonHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKOpoCTh AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAas JAUMArHOCTMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHUK 3BYKa.

Habmronenue oTpaskeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHunn 1 TUPppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesoMIIeHUE, Mospu3anus, Judpakiys, uHTepdepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJle.

[IpenomiieHue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcust ceera. ClnoxHbIN cocTaB Oenoro ceera. LIBer.

Cobuparomiue u pacceuBarouide JuH3bl. ToHkas JnuH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpssMonuHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M MPEJIOMIICHHE CBETA.
OnTtuyeckre mpruOopkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnm cBera.

Habmonenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO MPHU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HaGnronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunbl  NpUMEHUMOCTHM  KJIaccMyecko — mexanmku.  [loctynarsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKpAIlCHHE
JUTVHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u s3HEprun (POTOHA C €ro YacTOTOM. DHEeprus
U UMIyJbC (OTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

NccnenoBanue 3akoHOB BHELIHEro (poTodddekra.

Cseroauoy.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuiO o -4acTHIL.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpHU TMepexojie aToMa C OJHOTO YPOBHS DHEPTHMHM Ha JpYyro. Bumsr
criekTpoB. CIIEKTp YpOBHEM SHEPTUU aTOMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4yeckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOEHUS snapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOro wu3nmydenus. CBoiicTBa anbga-, Oera-, ramma-u3aydeHHs.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifjpe. SnepHbie cuibl. JledekT maccer spa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI AEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

Mertoasl HAOJIIOAEHUSI U PETUCTPALIAN SJIEMEHTAPHBIX YaCTHI.

@yH1laMeHTaJbHbIE B3aUMOAEHCTBUS. EMMHCTBO (U3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

UccnenoBanre TpekoB 4yacTull (10 TOTOBBIM G oTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETBI, WX BUAUMOE
JIBIDKEHHE.

CoiHeuHast cucTeMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETMMOCTB». 3BE31bI TJIaBHOM IIOCJENO0BATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3]l TJIABHOW IOCIJIEIOBATEIbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE NBIPHI B sApPAX
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax nesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAHMM TPEJACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHsi B 11 kiacce oCyIIECTBISETCS C
YUYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSA3C€A C KypcaMH MaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIieHHE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJEMEHTapHbIX (YHKIMM, TpU3HAKU TMOJ00US TPEYrOJIbHUKOB,
oTpeieNIeHHE IUIOMIAIN TUTIOCKUX QPUTyp u 00bEMa Ted.

buonocus: >nekTpudeckue SIBJICHUS B KUBOM MpuUpOjiEe, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJIus3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTpoOIEepenady, TEHEPATOp MNEPEMEHHOIO0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOITUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUMCKOU rPaXKIaHCKOU UJCHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YYEHOI0;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIKOUYasl ICTETUKY HAYYHOI'O TBOPUYECTBA,
npucymiero GU3N4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peanru30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(OpMHPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOIO
XapaKTepa SKOJIOTHYECKUX POooIieMm;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IpOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATeNbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA
Ba3oBble Jioruyeckue aeicTBus:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEeNATh e ACATEIBHOCTH, 3aJ1aBaTh IMapaMeTphl U KPUTEPHH WX
TOCTHKCHHS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IIAH PEIICHHS TPOOJIEMBI C yU4ETOM aHajln3a MMEIOIINUXCS
MaTepUATBHBIX U HEMAaTepUAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JIEATEITLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUN IEITSIHHOCTH;
KOOPJUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:
BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBBHIMU MOHATHSIMH U METOJaMHU
buznuecKon HAyKu;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMU JCSATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJyYeHUs WH(pOpMAIuu (U3HUECKOr0 COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISATh IIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpPEeNCTBa  HMHPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJACpKAHUS B PA3IUYHBIX (PopMarax ¢
y4€éTOM Ha3Ha4YCHHS WH()OPMAITUU | IIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMATILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:
OCYIIIECTBIISTH OOIICHNE Ha YPOKax (PM3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YICHAa KOJUICKTUBA,;

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh poid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM padOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHUKA KOMAaHIbl B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PAIAYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JAacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX TPOLECCOB, UX pE3YyJbTAaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh pPELICHUs] IO HX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO APYTMX HA OLUIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIECHCTBYETCS AMOIMOHAIbHBIN UHTEJUIEKT, MpeAnoJiaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOH(PIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJENeil:
MaTepHualibHasi TOUKa, MHEpIaIbHasl cUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TEIIO,
UJICaJIbHBIN ra3, MOJEIHU CTPOEHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJI, TOUYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3MYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHMs BEILECTBA U



ANIEKTPOJMHAMUKHA:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIWHEHHOE
IBU)KEHUE, CBOOOAHOE MAJeHUE TeJ, ABW)KEHHWE 110 OKPY)KHOCTH, HHepLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBEcHE, WCTApEHWE, KOHJEHCAIUs, IUIABJICHHUE, KPUCTAIU3AIUs, KUTICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBATh MEXaHWYECKOE IBWKCHHE, WCIONb3ysd (PU3MUECKHe BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHsl, MeXaHHYecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYEeCKUil CMBICII HCHOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W EAVHMIIBI,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCHOIb3ysl (U3NYECKHWE BEIMYMHBL: JaBJIEHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOrO JABMXKEHUS MOJIEKYJ, CpEIHEKBaapaTUYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCHONb3YEMbIX BEIUYMH, HX
0003HAUEHUS W €OUHUIIBI, HAXOIUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(¢u3nUIEeCcKy0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUEHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IO0JISA, MOTEHLIHA, Pa3HOCTh MOTEHIHAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEJIMUMH, MX OOO3HAUYEHHsS W EAMHHUIIbI; YKa3blBaTh (POPMYIbI, CBS3BIBAIOLIUE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONb3Yys (U3MUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BCEMUPHOro Tsarorenus, 1, I u III 3akonsr HeroToHA,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3UINH CHUJI, MPUHIUI PAaBHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETHUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMUsI
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JEHCTBUS  MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METObI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHUMHU  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOJoaTh mpaBuia 0e30MacHOro Tpyda MPU MPOBEICHUM HCCIETOBAHUMA B
paMKax y4eOHOTrO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON W MPOEKTHOMU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4u
BBIOWpATh (PU3UYECKYIO MOJENb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOuMBbIE I €€ pEeIIeHUs], MPOBOAUTh PAcUEThl U OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1aUd: BBICTPAUBAThH JIOTHUECKU HEMPOTUBOPECUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBIICHUs YIeOHONW W HAyYHO-TIOMYJSIPHOW MH(OpMAIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIET0O MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >XU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH CPEJIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMON MPOOJIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMECHEHHUS W3YYEHHBIX (PU3MUECKUX MOJENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sijpa NP PEIIeHUH (PU3NUECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE ACHCTBUSL TOKA, B3aMMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHius, aubpakiuus W MOJsApU3alMs CBETa, JHCIEepCUs CBETa,
dotoanekTpuaeckuii 3pdekt (Pporoaddekrt), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHEHYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3jMYHBIX  Ccped) U
ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
ANEKTPUYECKUN 3apsl, CWIA TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYINAs cuiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWil, (POKYyCHOE pacCTOsHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMUCAHUU MPABUIBHO TPAKTOBATh (DU3NUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYECHUS U €IUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMKUCHIBATh H3YYCHHBbIE KBAHTOBBIE SIBJICHUS M TPOLECCHI, HCIOIB3YS
bu3MYeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOTypacIiaga, SHEPTHS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHUS W EIUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIHHOTO U MapaICTIHHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHCHHS JHEPTUHU, 3aKOH COXPAHEHHUS HWMITYJIbCA, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEISNISITh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBaTh mpoOJeMy/3amady W THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIECTBIISATh NMPSAMbIE M KOCBEHHBIE U3MEPEHUS] PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCJIeIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpsIMBIX HU3MEPEHHIl: TMPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBAThH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUIE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
JESTENHPHOCTA C HCIIOIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUYECKHE BEIUYUHBI U (POPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXXIECHUW C OINOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaeMyt0 HH(OpMAIIHIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE€30MACHOIO HCIIONb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecriedeHust 0€30MacCHOCTU P OOpaIleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 310pPOBbsS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIro
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBAThH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIBI B PEILIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P KonTtpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nunorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 0 0 httos:/m.edsoo.ru/7fA1b72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiica ! 0 0 https://m.edso0.ru/7f41bf72
bubnuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 9 0 1 bubnnorexa [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubnumorexa [IOK
' ®a30BbIE EPEXOIBI https://m.edso00.ru/7f41bf72



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6nuorexa [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[locTostHHBIN neKkTpudecKuil TOK. Toku B bubnuotexa [IOK
4.2 12
pa3IMYHBIX Cpeniax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB H TeM nu(poBbIe
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
1.1 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 0 1 bu6nuoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢c
29 MexaHUYecKue 1 AIEKTPOMArHUTHBIE 5 1 0 bubmuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
23 Onrriia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 0 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97¢c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DneMEeHTHI KBAHTOBOW OTITHKHU 6 0 0 httos://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 0 0 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacos JIeKTPOHHbIE

Ne Hara uudpoBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE

padoThbI padoTsI
pecypchl

du3nka — Hayka o oze.

1 H: HHBIG MIe{T(})]K bl H(I)IEII::HI?SI 1 0 0 bubmmorexa [JOK

ya A 02.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETO MUpa
Poinb u MecTo ¢puzuku B

5 (hOopMUPOBaHUN COBPEMEHHOM 1 0 0 bubnnoreka [JOK
Hay4yHOW KapTHUHBI MUDA, B 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AeSITENFHOCTH JTIOICH
MexaHudeckoe OBUKEHUE.

3 OTHOCHTEIBHOCTHh MEXaHUYECKOTO 1 0 0 bubmuoreka [IOK
newxkenus. [lepemerienue, CKOpoCTb, 09.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 0 0 bubnmoreka [JOK
IBIDKEHUE 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 0 0 bu6bnuorexa [IOK
IBHKEHUE 16.09.2024 | https://m.edsoo.ru/ff0c372¢

5 CBoOoaHOE majieHre. Y CKopeHue 1 0 0 bubmmnorexa IHIOK
CBOOOIHOIO IaJEHUS 20.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOEe nBUKECHUE.

7 JIBrm>keHne MaTepuaabHON TOUYKH 10 1 0 0 bubmoreia LIOK

P 23.09.2024 = https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHoCTH ["anmuies. 1 0 0 bu6muoteka [IOK



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

HHepuuaibHble CUCTEMBI OTCUETA. 27.09.2024 | https://m.edsoo.ru/ff0c3be8
Ilepseriit 3akoH HproToHA
Macca tena. Cuina. [lpunnun
9 CyNEpIOo3ULMH cuil. BTropoii 3akoH brbmorexa LIOK
. 30.09.2024 | https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepuanbHON TOYKU

10 Tpetwuii 3akon HeroToHa y1st bubnunorexa LIOK
MaTepUAIBHBIX TOYEK 04.10.2024 | https://m.edsoo.ru/ffOc3be8
3aKkoH BCEeMHUPHOTO TsArotenus. Cumna

11 TsokecTH. [lepBas kocMuueckast bubamorera LOK

07.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena 11.10.2024 |  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Korpdument tpenus.

13 Cuna CEHpOTI/IBHCI?I/Iq:I l']I-[pI/I I[BI/IE(GHI/II/I bubmorexa LIOK

14.10.2024 | https://m.edsoo.ru/ffOc3f76
TeJa B KUJIKOCTH WU Ta3e
[ToctynarenpHOE 1 BpalaTeIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. bu6mmorexa [IOK
Mowment cuibl. [Inedo cunbl. YcnoBus 18.10.2024 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIA
Nmmynsc MmaTepualbHON TOYKH,

15 CHCTEMBI MaTEPUAJIBHBIX TOYEK. bubnnoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHeHUs 21.10.2024 = https://m.edsoo.ru/ff0c43d6
umnyinbsca. PeakTiuBHOE ABMKEHUE
PaboTta u MOLITHOCTB CHIIBI.

16 Kunernueckas sneprus bu6muoteka [IOK
MaTepuanbHON ToukH. Teopema 06 25.10.2024 @ https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SYHEPTUU

17 [ToreHuunanbpHast SHEPTUSL. bu6muoreka [IOK



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

[ToTeHnmManbHAsE SHEPTHS YIIPYTO
nedopMupoBaHHOM MPY>KUHEI.
[TorennuanpHas SHEPTHs TeNa BOIU3U
MOBEPXHOCTH 3eMITN

08.11.2024

https://m.edsoo.ru/ffOc461a

18

[ToreH1ManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCMMOTCHIINAJIBHBIX CHUJI C USMCHCHUCM
MeXaHUYEeCKOU OHEPruu CUCTEMBbI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPTUU

11.11.2024

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

19

20

JlaGoparopnas pabota
«HccrnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE pacTKEHUS
PE3UHOBOTO KI'yTa

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpPaHEHHs B MEXaHUKE»

15.11.2024

18.11.2024

bubmunorexa IHOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

22.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPIBIX TEN

25.11.2024

23

Macca monexyn. Konuuectso
BeniecTBa. [locrossHHas ABoraapo

29.11.2024

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ nu3mepenue. [llkana remneparyp

02.12.2024



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

Lenscus

Uneanvusiii raz B MKT. OcHOBHOE

bubmuoreka [IOK

25 ypaBHeHue MKT 06.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTtypa Kak Mepa

26 CpeHEeW KHHETUYECKOM SHEPruun bubnmoreka [JOK
JBUKEHHSI MOJIEKYJ. Y paBHEHUE 09.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 13.12.2024
JlabopaTtopHnas pabota

28 «HccnenoBanne 3aBUCHMOCTH MEXAY
napaMeTpamMu COCTOSIHUSI 16.12.2024
Pa3peKEHHOTO Ta3a

29 Nzonporieccrl B uaeanibHOM ra3e u ux bubmunorexa IHIOK
rpaduyecKoe mpeICTaBICHHE 20.12.2024 | https://m.edsoo.ru/ff0c570e
BuyTtpenHssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObl e€ n3MeHeHust. KommuectBo bu6mmoreka LIOK
TETJIOTHI U paboTa. BHyTpeHHss 23.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'O UJICATLHOTO
rasa

31 Buael Tenionepenaun bubmmorexa LIOK

27.12.2024 | https://m.edsoo.ru/ffOc5c36
VY aenbHas TEMIOEMKOCTh BEILIECTBA.

32 KonnuecTBo TemnoTsl mpu bu6muoteka [IOK
Teruionepenaye. AauabaTHbIHI 10.01.2025 | https://m.edsoo.ru/ffOc5c36
porecc

33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 bubmuorexa [JOK



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

NPUMEHEHHE K H30IPOLIEccaM 13.01.2025 | https://m.edsoo.ru/ffOc5efc
HeoGpaTtumocTs nporieccoB B
34 npupoje. Bropoit 3akon bubmorexa LIOK
PHPOJLE. BTOP 17.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun aeiicteus u KITJ[ TermoBoit bubmuorexa [IOK
MaIluHbI 20.01.2025 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/T 94.01.2025
37 DKoJ0ru4ecKre mpooIeMbl
TEIIOIHEPTETUKI 27.01.2025
38 O6o6mmarommii ypok «MoJeKysipHast bubnnoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY 31.01.2025 | https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexysipaas ¢pusrka. OCHOBBI bubmorexa LIOK
P ' 03.02.2025 |  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoteka [IOK
HcnapeHue u KuneHue 07.02.2025 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAJKHOCTh BO31yxa. HackleHHbII bubmorera [JOK
AR o 10.02.2025 |  https:/m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
amopdHbIe Tea. AHU3OTPOIIHUS
42 CBOMCTB KpHcTauioB. Kuakue bubmorexa LOK
' 14.02.2025 |  https://m.eds00.ru/ff0c65f0
kpuctayibsl. CoBpeMEHHbIE
MaTepHUAIBI
[InaBneHue 1 KpUCTAIIU3AIINS.
43 VY aenpHas TEIUIOTA IJIABICHUS bubmmorexa LIOK
' 17.02.2025 | https://m.eds00.ru/ff0c6708

Cyb6mumarnmst



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmunorexa IHIOK

44 ¥paBHeiie TeIoBoro bazanca 21.02.2025 | https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tell. DINeKTPUICCKU
45 3apsa. JIBa BUlIa SJIEKTPUUECKUX bubmorera [IOK
PAA. A P 24.02.2025 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOgHUKH, TUDIICKTPUKU B
46 H(l:JI 210B0 HI/IIIKI/I 3a1f§H COXpaHCHHUS bubmmorexa [OK
YHPOBOA ' P 28.02.2025 | https://m.edsoo.ru/ff0c6bce
ANEKTPUIECKOTO 3apsaa
B3aumopeiicTeue 3apsiioB. 3aKOH
47 Kynona. TodeuHbIil 2JIeKTpUIECKHUI bubmmorera [JOK
‘ ' P 03.03.2025 | https://m.edsoo.ru/ffOc6ces
3apsi
Hampsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepnosunun bubnnoreka [JOK
JJIIEKTPUYECKUX MOJeH. JInuuu 07.03.2025 | https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 noss. [lorennuan. Pa3nocts bubmorexa LOK
) A 10.03.2025 | https://m.edsoo.ru/ffOc6f00
MTOTCHITUAJIOB
[TpoBOTHUKY M TUAJIEKTPUKH B
50 I-)JIpeKT I([)CTaTHtIeHCKOM HZIjIe bubmorexa HOK
P ) 14.03.2025 | https://m.edsoo.ru/ff0c7018
Jmsnexkrpudeckasi MpOHUIIAEMOCTh
.. bubnuorexa [IOK
>1 dneKTpodmrocts. Konercatop 17.03.2025 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHJICHCATOpa. DHEPTHUS 3apSHKCHHOTO bubmmorexa [OK
pa. JHEP P 14.03.2025 |  https:/m.edso0.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "U3mepenue
33 .
ANEKTPOEMKOCTH KOHAeHcaTopa" 17.03.2025



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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54

[IpyuHIMn AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyMHOI0 IIpUHTEpa.
DneKTpocTaTHUeCcKas 3alluTa.
3azemiieHHe AIIEKTPONPUOOPOB

21.03.2025

55

DNEKTPUUYECKUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 1ist
y4acTKa Lenu

24.03.2025

56

57

[TocnenoBarensHOE, MapaieasHOE,
CMEIIaHHOE COeIUHEHUE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenIaHHOrO COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTH IMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

28.03.2025

07.04.2025

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ1C uctouyHnka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

11.04.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs MPOBOJIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb
COMPOTHUBIICHUSI METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

14.04.2025

60

DNEeKTPUYECKHUM TOK B BAKyyMe.
CBoiiCTBA JIEKTPOHHBIX MMYYKOB

18.04.2025

61

[TorympoBOIHUKH, X COOCTBEHHAS U

butmmoreka [IOK



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

pUMeCHas IPOBOAMMOCTE. CBOMCTBA 21.04.2025 | https://m.edsoo.ru/ffOc84ae
p—n-mepexoa.

[TomympoBOTHUKOBEIE TPUOOPHI

DNEeKTPUUECKUN TOK B pACTBOpaX U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DNEKTPONTUTHYECKAST JUCCOLIUAIIMS. 25.04.2025 | https://m.edsoo.ru/ff0c82ba
DneKkTpoau3
DNEeKTpUYECKHU TOK B raszax.

63 CaMocCTOsATENbHBIN U 1 bubmuoreka [IOK
HECaMOCTOSTEIBHBIA pa3psi/l. 28.04.2025 @ https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnexTpudeckue IpudOpsI U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMmenenue. [IpaBuna TeXHUKH 02.05.2025 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
O6006maromuii ypok

65 «3H€KTp0;II/IHaN}IIIEKa» / 1 bubmorexa LIOK

. 05.05.2025 | https://m.edsoo.ru/ff0c88be
Bcepoccuiickas mpoBepouHas pabota
KonTtponbHas paboTa mo Teme

66 «Qnexrpocraruka. [locTosHHBIN 1 bubnnoreka [JOK
aneKTpuieckuit Tok. Toku B 12.05.2025 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

Pesepnblii ypok. KonTponbsHas
67 pa6oI")ra 1o TZlI\)qe "QJIGKTTP;)OI[I/IHaMI/IKa" / 1 bubmmorexa LIOK
. 16.05.2025 | https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa

68 PesepBHbIil ypok. O600maroOmumii ypok 1 bu6muoteka [IOK

o remam 10 kacca 19.05.2025 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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[TPOTPAMME




11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
n/n Tema ypoka Bceero Kontpoabuere | IpakTuieckue U3YYeHUS o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/ieicTBUE. MarHUTHOE TOJIE. 1 0 0 bubmuorexa [IOK
BexTop MarHuTHON MHAYKITUH. 04.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarnuTHO€ 1moJjie TPOBOHUKA C

5 TokoM. OnbIT DpcTena. 1 0 0 bu6mmorexa [IOK
BiaumoseiicTBre POBOTHUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yuenue 1 0 1 bubmumorexa LIOK
MAarHUTHOTO TTOJISI KATYIITKH ¢ TOKOM)) 11.09.2024 = https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JlaGopatopHas pabota 1 0 1 bu6mmorexa LIOK
«Hccnenosanue neicTBus 12.09.2024 @ https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO I10JI Ha

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 0 0 bubmuorexa [IOK
Cuna Jlopenna. PaboTa crite 18.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHAyKius. [lotok

6 BEKTOpa MarHuTHON uHAykuuu. IJ(C 1 0 0 19.09 2024

UHIYKIUMU. 3aKOH 3JIEKTPOMAarHuTHOM



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

unaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sSBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHK)

25.09.2024

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

NHnykTuBHOCTS. SIBIIEHUE

camonHaykiuu. DJ1C caMOMHIYKITUH.

DHeprusi MarHUTHOT'O NOJISl KaTyILIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10JIe

26.09.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTsa U ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

02.10.2024

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMArHUTHAS WHIYKITHSDY

03.10.2024

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

11

12

KonrponsHas pabota o teme
«MarsuuTHoe moie.
DJIEKTPOMAarHuTHask MHIAYKIUS»

CB0OOIHBIE MEXAHUYECKHE
Kosebanus. ['apMoHnUYecKue
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHuH.
[IpeBpatienue sHepruu

09.10.2024

10.10.2024

bu6muoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnasi pabota
«HccnenoBaHue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

16.10.2024

14

KonebarenbHubiit koHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAariuTHBIC KoyieOaHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpE€.
Ananorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAruiuTHBIMHU KOJIEOaHUSIMU

17.10.2024

15

®opmyna Tomcona. 3akoH
COXPAHEHHS DHEPTUU B UI€ATTBHOM
Kosie0aTeTbHOM KOHTYpE

23.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyxaromux
KonebaHusX. BoiHyX/1eHHbIE
MexaHu4eckue kosebanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHMsI

24.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHyCcOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

06.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Iponssoactao,
nepenayda v norpedieHue
JJIEKTPUYIECKON SHEPTUU

07.11.2024

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOI0 TOKa,
JMHUN dJIeKTponepesad

13.11.2024

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

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE IJIEKTPOIHEPTHH.
Kynberypa ucnons3oBaHus
AJIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3HU

14.11.2024



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.

21 CKopocCTh pacupoCTpaHEHUs U JJIMHA bubmmorexa [IOK
P Pactipoctp 8 20.11.2024 | https://m.edsoo.ru/ffOccab4
BoJIHEL. [lonepeuHbie U MpoA0TbHBIE
BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTH bu6nmnoreka [IOK
3ByKa. Boicota ToHa. TemOp 3Byka 21.11.2024 | https://m.edsoo.ru/ffOcccOc
9J’I€KTpOMaFHI/ITHBIe BOJIHBI, UX
23 cBOMCTBa U ckopocTh. [1lkana bubmmorera [IOK
P ' 27.11.2024 | https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMITBI paguOCBA3U U
24 .P
TCJIICBUICHHA. Fa3BUTUC CPCACTB 28112024
cBs3u. Paguonokarus
o5 KonTponbhas pabora «Konebanus u bubmumorexa LIOK
BOJIHBI» 04.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpssmosMHENHOE pacpOCTPaHEHHUE
26 CBETa B OAHOPOJHOM CpeLe. bubmuotexa [JOK
ToueuHsblil UICTOYHUK cBeTa. JIyd 05.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorera [IOK
R L P 11.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKalie
[Ipenomnenue cera. [ToaHoe
)8 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bu6nuoreka [IOK
YTOJ1 OJTHOTO BHYTPEHHETO 12.12.2024 = https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaboparopHnas pabota «3mepenue bu6nmoreka [IOK
I10Ka3aTesIs IPEJIOMIICHUS CTEKIIa 18.12.2024 = https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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30

JIunzel. [locTpoeHune n300pakeHuid B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuueHue JTUH3bI

19.12.2024

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

31

JlaGopatopHas pabota
«HccnenoBanue CBOWCTB
M300paXeHUH B JIMH3AX)

25.12.2024

32

Hucnepcus ceera. CIOXKHBINA COCTaB
6enoro ceeta. Lger. JlaboparopHas
pabota «Habmronenue qucnepcun
CBETa»

26.12.2024

33

WnTepdepennus creta. Judpaxius
ceta. JudpaxnronHas pemeérka

09.01.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

35

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/ISaI_II/IH CBCTa

OnTrueckue mpruOOpPHI U yCTPOCTBA
1 yCJIOBUS UX 0€3011acHOTO
MIPUMEHEHHUS

15.01.2025

16.01.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

36

['panu1pl MPUMEHUMOCTH
KJ1accuyeckoil MmexaHuku. [locTynarsl
CIIELIUAIIBHON TEOpUHU
OTHOCHUTEJIBHOCTH

22.01.2025

bu6muoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.

3ameyieHre BpeMEHH M COKpAIlleHNE
JUIMHBI

23.01.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
yacTULbl. CBSA3b MacChl C SHEPTUEHN U
HMITYJIbCOM. DHEPIHUsl IOKOS

29.01.2025

bu6muoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

Kontponbnas padota «OnTuka.

but6mmoreka [IOK



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

OCHOBBI CTICITHATBHOM TEOPHH 30.01.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTI
40 ®otounsl. ®opmyna [lnanka. Jueprus bu6nuoreka [{OK
U UMITyJIbC (POTOHA 05.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETI0BAHUE Eu6 1OK
nOIMoTEeKA
41 .0 A.T.
Qoroopderra. OmbITl 06.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 3171HmTeI(7II)Ha HH(I:I(b(I)OTOB(b(lgeKTa bubmmorera LIOK
' 12.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenune cBeta. Onbrte [1. H.
43 JleGenena. XuMU4YeCcKOe AEHCTBUE bubmorexa HOK
' 13.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MIPaKTHIECKOE IPUMEHEHHE:
(doTornement, GOTOAATUHK, 19.02.2025
CoJTHEYHast OaTapesi, CBETOIUOT
45 Pewenue 3agau nmo reme «JI1€MEHTHI bu6nmoreka [IOK
KBaHTOBOI ONTHKK» 20.02.2025 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONbITHI
46 Pesepdopna o paccesiHuo o-4acTuIl bubmmorera [IOK
p&op P ' 26.02.2025 | https://m.edsoo.ru/ff0d091a
[TnaneTapHast MojieIh aTOMa
bu6mmoreka [JOK
47 I1 b
OCTYTIRTR! Bopa 27.02.2025 | https://m.edsoo.ru/ffOdOafa
W3ny4enue u noriomieHue GOToHOB
48 IIpY TIEPEXOJE ATOMA C OJHOIO bubnuoreka [IOK
YPOBHS HEpPrUM Ha Apyrou. Bussl 05.03.2025 | https://m.edsoo.ru/ffOd0Oafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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49

BoaHoBEIe cBoiicTBa yacTuil. BoaHEI
ne bpoiurs. KopryckyinspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE

06.03.2025

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PAIHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa paJMOAKTHUBHOI'O U3JIYYCHHA

12.03.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Brusaue
PaZrOaKTHBHOCTH Ha JKUBBIE
OpraHU3MbI

13.03.2025

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uzinyyenue

19.03.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sIJIpe.

S nepHbie peakuuu. SnepHbii
peakrtop. [Ipobnemsbl, mEpPCIEKTHUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTUKHU

20.03.2025

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHHS U
PErucTpaIu JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3anmMoeiicTBrd. EMUHCTBO
(bU3NIEeCKO KapTHHBI MUPa»

26.03.2025

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

55

Oranel pa3BUTUS ACTPOHOMHHU.
[IpuknanHOe U MEUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMHU. Bun

27.03.2025



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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3B&3nHOTO HeOa. Co3Be3aus, ipKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nemxenne. CoHeyHas cUCTEMa

56

Comnnaue. CojHeyHast aKTUBHOCTb.
Hctounuk sueprun CosiHia v 3BE311

09.04.2025

57

3BE31IBI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3IbI TJIABHOU
IIOCJIEI0BATENILHOCTU. BHyTpeHHee
ctpoenue 38€311. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOXKICHUHU U
sporonny CoJiHIa U 3BE3

10.04.2025

58

Muneunsiii [Iyte — Hama ['anakTuka.
ITonoxenne n nBuxenue CosHua B
lNanaktuke. ['anaktuku. YepHpie
JBIPBI B IPAX TaJaKTUK

16.04.2025

59

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bosbmoro B3peIBa.
PenukToBoe uznydyeHue.
MeraranakTuka

17.04.2025

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

23.04.2025

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUUKI

24.04.2025

62

O6o06marommii ypok. Poib ¢pusuku n
aCTPOHOMHUH B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMATIbHON 1
ATHUYECKOH cdepax AeaTeTbHOCTH
YeJ0BeKa

30.04.2025




63

O6o06marommii ypok. Pois 1 mecto
(hU3HUKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

07.05.2025

64

O6o6maromuit ypok. Ponb
(bu3nUeCcKol TEOpHH B
(opMHpOBaHNY MIPECTABICHUH O
(bu3nYecKoi KapTUHE MUPA

08.05.2025

65

Ob6o6maromuit ypok. Mecto
(u3nyecKoi KapTUHBI MUpa B 0011eM
psiy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEACTaBICHUN O IPUPOJIE

14.05.2025

66

PesepBHbIil ypok. MarautHoe noie.
DNEeKTpOMAarHuTHAasE UHIYKIHS

15.05.2025

67

PesepsHslii ypok. OnTrka. OCHOBBI
CIIEMAJIbHON TEOpUU
OTHOCHUTEJIbHOCTH

21.05.2025

68

Pezepnsiii ypok. KBanroBas ¢usnka.
DneMEeHTB aCTPOHOMUU U
acTpopu3uKu

22.05.2025

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., [TerpoBa M. A., CtenanoB C.B. u apyrue,
OO011ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «/[PODA »; AKIIMOHEpHOE
obmectBo «M3aatenscTBO «lIpocBereHue»

» ®usuka, 11 knacc/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/






