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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 ¢ yuérom enepaibHON pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOydeHu” ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXe€ YYHUTHIBAET HEOOXOAMMOCTb pPeaTU3alMi MEXKIPEAMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHEHIE,
MeTanpeIMeTHbIe, IpeAMeTHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

Odu3rka Kak Hayka O HamOolsiee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYyMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kype PU3HKU — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMEHEeHHEe (U3UUYECKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSTh
HAyYHBIN METO/]I TO3HAHUS [IPU BHITIOJTHEHUN UMHU YUE€OHBIX UCCIIEAOBaHUH.

B ocHOBYy Kkypca ¢usmkd I8 ypOBHS CpEIHEro ooImero oOpa3oBaHUS
MOJIOXKEH PAJ HWIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess  npuxnaonmou  uanpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IOCPEINCTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TOCBAIIEHHBIX SKOJIOTMYECKUM Mpo0iemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTUW, a Takxke 00CYXICHHs
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKOW O€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GOopMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHULAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
MIPOIIECCOB).

CHUCTEeMHO-AESTENIbHOCTHBIN MOAX0 B Kypce (DM3UKU pealu3yeTcs Mpexje
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Mporpamme no (uszuke oObeTUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
NPaKTUYECKUX palboT. BriaeneHne B yka3aHHOM IepevHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera Qusuku. Ilpu »>TOoM obOecreunBaeTcss OBJAJCHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHWE YyAENSAETCS PEUICHUI0 PACYETHBIX W KaueCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aj[a4 MPUOPUTETOM SIBIISIOTCA 3a/laHUs HA
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyronme BbIOOpa (U3MYECKOM MOAENU JIA CUTYalMH MPaKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCCTICUCHHIO Yy4eOHOro Tpoliecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
PEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKH JOJDKHO OBITh
HeoOXxoauMoe JrabopaTopHOe OOOPYIOBaHWE I BBHINOJHCHHS YKa3aHHBIX B
nporpamMMme 1o (U3MKe YUSHUYECKHX MPAKTHYECKHX PaOdO0T W JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUIA.

JlaGopaTtopHoe 00OpyJdOBaHHUE [Jisi YUYCHHMUECKHUX MPAKTUYECKUX padboT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IU(POBBIX J1a0OpaTOPHUH.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBanue wuHTEpeca W CTpEeMJICHHS OOYYaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanne yMeHUWH OOBSICHATH SBJICHUS C HCIOJb30BAaHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikenue »Tux 1enei oOecreunBaeTcsl peluieHueM CIeNyIoIuX 3a1a4d B

npoliecce 3ydeHust Kypca GU3NKu Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:



npuoOpeTeHrue  CHCTeMbl  3HaHMK 00 odmmx  (uznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIFOYAsI MEXaHUKY,
MOJIEKYJIIpHYIO (U3UKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

dbopMHUpOBaHME YMEHUH MPUMEHSTh TEOPETHUECKHE 3HAHUS I
OObsICHEHUsI (U3MUECKUX SIBICHUH B MPUPOAE U IS MPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

OCBOCHHE CIIOCOOOB PEIICHUs] pa3IMYHBIX 3aJady C SIBHO 3aJaHHOU
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3ganre (pu3nUecKoit MOJICNH, aICKBaTHOM YCIIOBHSM 3aJ1a4H;
NOHMMaHHEe (PU3NYECKUX OCHOB M MPHUHIIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSIHUA Ha OKPYKAIOLIYIO
cpeny;

OBJIaJICHUE METOJaMH CaMOCTOSTEJIBHOTO IUIAHMPOBAHUSA W IPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHalW3a U HMHTEpHIpeTaluu HWH(GOpMAaIUH,
OIIPEIETICHUS] TOCTOBEPHOCTH ITOJIYYEHHOT O PE3YIIbTATA;

CO3/IaHME YCJIOBUM JJI1 Pa3BUTUSA YMEHUU ITPOEKTHO-MCCIEN0BATENBCKOM,
TBOPYECKOU E€ATEIBbHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBoautcs 170 gacos: B 10 kimacce — 102 gaca (3 yaca B Henento), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3UKE TMepeyeHb JabopaTopHBIX U
NPAKTHYECKUX padOT SABISIETCS PEKOMEHIOBAaHHBIM, YYHTENIb JEIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM HHIWBHIYATBHBIX
0COOCHHOCTEH 00yJarONUXCHl.

COILEPKAHUE OBYUYEHUA

10 KVIACC

Pazgen 1. @dusuka ¥ MeTOAbI HAYYHOI'0 MO3HAHMS
®duzuka — Hayka o mpupoje. HayuHble METOJbl MO3HAHUS OKPY>KaIOIIETro

MUpa.

Posmb 3kcriepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.

DKCHepUMEHT B (PU3HKE.

MopaenupoBanue (pu3NYeCKuX SBIEHMA M mpolreccoB. HayuHble rumoressl.
®dusnueckre 3aKOHbI U TEOpHUH. ['paHHIIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u mecto ¢puzuku B GOpMUPOBAHMU COBPEMEHHON HAay4HON KapTHHBI
MHUpPA, B TPAKTUYECKOMN AEATEIBHOCTH JIIOACH.
Jlemoncmpayuu



AHanoroBele U UU(POBbIE H3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpemHsIsi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMBbI KOOPIUHAT.
CiioxxeHune nepeMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEMEIICHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOogHOoe najzieHue. Y CKopeHre CBOOOTHOTO MaJICHHUS.

KpuBonuneiiHoe  nBukeHue. J[BMKEHHE  MaTepuasbHOW TOYKH IO
OKPYKHOCTH C MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEWHAS
ckopocTs. Ilepuoa u yactora obpaiienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHHE CHAPSIOB, IIEMHbIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XApaKTEPUCTHUK
JIBIDKCHUS.

[IpeobpazoBanue IBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHHs Tema, OpPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

N3mepenne yckopeHus: CBOOOJHOTO MaCHHUS.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHHUS C LIENIbIO ONPEIEIIEHUsI MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOLICHUSI MEXAY NYTSIMHU, MNPONJACHHBIMU TEIOM 3a
MOCJICOBATENbHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBW)KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne nBUKEHUA [IapuKa B BI3KOW KHIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuauun  otHocutrenbHOCTH  ['amunes. IlepBeii  3akoH  HprotoHa.
NuepunaibHble CUCTEMBI OTCUETA.



Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaabHOM TOUkU. Tpetuil 3akoH HproToHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenuss. Cuma Tskectu. IlepBas kocMuueckas
CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoabxeHus1, kauenus ). Cuna tpeHusi. Cyxoe
Tperune. Cuna TpeHUs! CKOJNIBKEHUS U cujla TpeHus mokos. KoaddunueHt tpeHus.
Cuna conpOTUBIICHUS NIPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTtynaTenpHOE U BpalaTeabHOE JBIKEHHE aOCOMIOTHO TBEPIOrO Tea.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cuel. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHE: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEepIUH.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
PE3UHOBOM 00pasiie, OT uxX AePOpMAIIHH.

HccnenoBanne ycioBHM pPaBHOBECUS TBEPAOrO TeEla, HUMEIOLMIETO OCh
BpalLICHUSL.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynse MatepuanbHOW TOYKU (Tena), CHUCTEMbl MaTEpUATIbHBIX TOYEK.
NmMmnynbc cHUIlbl U1 U3MEHEHHE HMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkW. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTIUU.

[ToreHnmanpHas SHEPrusl. [ToreHumanbpHas SHEPTUs YIPYyro
nebopMupoBaHHON  mpykuHbl.  [loTeHIManpHash  dSHeprus Tena  BONHM3U
MOBEPXHOCTH 3EMIIH.



[TorenuuanbHple W HENOTEHUUAJIBHBIE  CHJIBI. CBsi3b  paboThI
HEMOTEHUHUAJbHBIX CWUJ C M3MEHEHUEM MEXaHMYECKON J3HEPruM CHCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
NPYKUHHBIN NUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW IHEpruu
TeJla Ha IPUMEPE PACTSIKEHHS PESUHOBOIO XKI'yTa.

Pasznen 3. MonekyaspHas ¢pu3uka 1 TEpMOAUHAMHMKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUIECKOW TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aHMOJICMCTBUSL YaCTHUIL BellecTBa. Moaenn CTpPOEHUs Tra30B, KUJIKOCTEU H
TBEPJIBIX TEJT U OOBSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE 3THX Mojieneld. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinnas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana Temmnepartyp
[enbcus.

Mogens  upeanbHoro raza. (OCHOBHOE ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJeallbHOro rasza. AOCONIOTHash TeMmIiepaTypa Kak Mepa
CpedHeW KWHETHUYECKOW SHEPruM TEIUIOBOrO ABWKEHUsA dvacTul] rasza. lllkarma
temrieparyp KensBruna. ['azoBbele 3akoHbl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lanmbprona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHuE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
nu3obapa.

TexHudyeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITBI, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKEHUS.

Mogenp onsita llTepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYILECTBOBAHHE MEKMOJIEKYJISIPHOT O
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCyaa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUSI MJI€aJbHOrO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Ornpenenenue Macchl BO3JyXa B KIACCHOM KOMHAaT€ HA OCHOBE HM3MEpPEHHUM
00bEMa KOMHATHI, JJABJICHUS U TeMIIEpaTyphbl BO3/1yXa B HEM.

WccnenoBanre 3aBUCUMOCTH MEX]y TapaMETPaMU COCTOSTHUSL Pa3pEeKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonuHamuueckasi cucteMa. BHYTpeHHsIE dHEprusi TEPMOJIUHAMUYECKOM
CUCTEMBI U crocoObl e€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BuyTpenHss
SHEpPrusi  OAHOATOMHOIO  HWJ€ajJbHOrOo  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jy4YEHUE. Y IeJbHasl TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemioTsl npH Terionepeaaye.

[Tonsitue 06 amuadatHom mpouecce. IlepBblii 3aKOH TEPMOIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh POLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUS  TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MammuHaX. KoadduimeHnt moneznoro
nevictBust TermoBod MamuHbl. [{ukn KapHo u ero kosdduuueHt mnosie3Horo
NENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHudueckre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CTOpaHMsl, OBITOBOW XOJOAMIBHUK, KOHAUITMOHED.

Jemoncmpayuu

N3MeHeHre BHYTpEHHEM HSHEpPruM Teja MPU COBEPIICHUH pPabOTHI: BHUIET
npoOKu u3 OYTBUIKM TOJ JEUCTBHEM CXaToro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOEMOHCTPAITH).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeMIlepaTyphl) Tena Ipu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacHIMPEHUIO0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENST BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanun eeugecmea. Dazoevie nepexoovl



[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASA BJIAXKHOCTh BO31yxa. HachlllleHHBIM Tap. YjaenbHas TeIioTa
napooOpazoBaHus. 3aBUCHMOCTh TEMITEPATyPhl KUTICHHSI OT JIaBJICHHMS.

TBépnoe Teno. Kpucrainmyeckue u amopdubie Tena. AHU30TPONHSI CBOWCTB
kpuctamioB. Kugkue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenue u
KpUCTaJIU3aIus. Y aenbpHas TerioTa miasienus. Cyomumarusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYYEHUS] COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHCJI€ HAaHOMATEPHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM JaBJICHUH.

Cnioco0bl I3MEPEHHUS BIAXKHOCTH.

Habnronenre HarpeBaHus U MUIABJACHUS KPUCTAJIIINYECKOTO BEIEeCTRA.

JleMOHCTpanus KpucTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonuvl

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTrpoauHaMuKka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anmsi Tela. OJEKTPUYECKH 3apsa. JlBa BuAa JIEKTPUYECKUX
3apsiaoB. 1IpOBOMHMKM, IOUANEKTPUKU W IOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
JIIEKTPUYECKOr0 3apsia.

BsaumopneiictBue 3apan0B. 3akoH Kynona. ToueuHblil 3JIEKTpUYECKHIA 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro  monsd.  [IpuHiun
CYIEPHO3ULIUM DIICKTPUYECKUX MOJeH. JIMHUM HAnpsKEHHOCTU JJIEKTPUYECKOIO
OJIA.

Pabora cun  anektpocratmyeckoro  mons.  [lorenuman.  PasHocTh
NOTeHUUAN0B. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas IpOHULAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. DneKTpOEMKOCTh INIOCKOI0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOopA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
AJIEKTPOMETpP, DJEKTPOCTaTHUYECKas 3allluTa, 3a3eMJIEHHE DJIEKTPOIpHOOpOB,
KOHJIEHCATOP, KONMPOBAJIBHBIN amlIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIMII IEUCTBUSA DJIEKTPOMETPA.

B3aumoperictBrue HaNEKTPU30BAHHBIX TE.

DNEeKTPUUECKOE MOJI€ 3aPSKEHHBIX TEN.



[TpoBOIHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIeKTpOCTaTUUECKas 3alIUTa.

JIMPAEKTPUKH B 3JEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATopa OT IUIOMIAIH
IJTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopA.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DBIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 114 yyacTka L.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEINbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOHUKOB.

Pabora nsnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJABWKYIIAs CWJIA U BHYTPEHHEE COINPOTUBJIECHWE HCTOYHHMKA TOKA.
3akoH OmMa 114 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
COINPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKHY. CobcTBeHHas u pUMeCHas MIPOBOJAUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. IlomynpoBogHMKOBEIE TPUOOPBI.

DIJIEKTPUYECKAM TOK B  pacTBOpax W  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUMALNS. DJIEKTPOIH3.

DJIeKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA UM TNPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJIbLTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTpOHArpeBaTelibHbie MpUOOpHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIN JTHO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUilbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepHUaa.

CmemanHoe coeIMHEHUE ITPOBOJHUKOB.

[IpsiMmoe wW3MepeHHe BIEeKTPOABWXKYILIEW cuibl. KopoTkoe 3aMblKaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps U MpOBOJAUMOCTH BO3yXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYILIEN CUIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anextponusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBISIETCS C
Y4ETOM COJAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypCaMH MAaTE€MAaTHKH,
OMOJI0TMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (U3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHWH, JWHEHHas (yHKLHS,
napabouna, runep6osa, ux rpaguKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKLNN Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBIKEHHE B KUBOH mpupoze, auddysus, ocmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaauH, TEMIOBOE PAaBHOBECHE),
JJIEKTPUYECKUE SABJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs] AUCCOLMALINS,
rajbBaHMKA.

l'eocpaghus: BNaXXHOCTh BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBMXCHUN C HCIOJBb30BAHHEM MEXaHW3MOB,
Y4ET TpPEHUs B TEXHUKE, MOALIMIIHUKHU, WCIIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, ObBITOBOM XOJOIUIBHUK, KOHIULIHOHEDP, TEXHOIOTHH
[IOJIy4EHUsI COBPEMEHHBIX MATEpPUaJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npudopHl,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. DinekTpoauHaMuKka
Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA



[TocTosiHHbIE ~ MarHuThl.  B3aumojaelcTBHME  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOM
VHJYKIIUHU T0JI1 NOCTOSIHHBIX MArHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUNA UHIAYKIHU
MarHMTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue NpoBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayJib U HampaBlieHUE. [[BrKeHUE 3apsKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHOM Itose. Pabora cunbl Jloperma.

SIBiieHME SIIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOMN
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. DNEKTPOABIKYIIAS CWIA HWHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTUBHOCTh.  SIBIIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHJia
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4YecKne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSIHHBIE
MAarHMWThl, JJEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JlerictBue cunbl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHOW UHIYKIIVH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBIKYILEH CHIIBI MHAYKIUA OT CKOPOCTHU U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHUE CAMOMHYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomwi

N3ydyeHrne MarHuTHOr O OISl KaTYIIKH C TOKOM.

HccnenoBanne neicTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.



HCCJ’IC}IOB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOHU.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHbLE KONE€OAHUSA

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
INapmonmnyeckue konebanus. [lepuon, wactora, amrumtyaa u (aza KojleOaHUH.
[IpyxvHHBIN MasATHUK. MaTreMaTM4eCKUM MasATHUK. Y PaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIC KOJIeOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAJIOrUMsA MEXIYy MEXaHHUYECKHUMH U
ANEKTPOMarHUTHEIMU  KoneOaHusiMu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJICATLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KoueOaHUsX. BoIHYX/I€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X A€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUs.

ITepemennblii  TOK. CUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE IIEKTPUUECKOM
SHEPIUM. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE AEKTpodHeprun. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SJICKTPUUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTU4YECKUN MasiTHUK ).

Habmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenne pezonanca.

CB00OOHBIE ANIEKTPOMATrHUTHBIE KOJIeOaHusI.

OcummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JIMHUY JIEKTPONEPENAYH.

Vuenuueckuii sxkcnepumenm, 1a6opamopHule pabomol

WccnenoBanre 3aBUCMMOCTH TIEpHUOA MaJbIX KOJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne nNepeMEHHOr0 TOKa B LENH W3 IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL



MexaHuueckue BOJHBI, ycCioBUs pacnpoctpaneHus. llepuon. CkopocTh
pacrpocTpaHeHuss W JuiMHa BoJHbBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOISpHU3aIs, TUPpaKIus,
untepdepennus. CKoOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >JeKTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTIBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTMKAa B TEXHUKE W MEAULMHE, pajap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHust U peIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHunu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOU KOJICOaHUH.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE,
npesioMIIeHHE, Mosipu3anus, Judpakuus, UHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onrtuka. I[IpsgmornHENHOE pPacHpOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. TouedHbId HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHblil yroy IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

HMucniepcus cBeta. CiioxHbIN cocTaB 6enoro ceera. LBer.

CobOuparomue u pacceuBarolve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cuia TOHKOM nuH3bl. [locTpoeHue uzoOpaxeHUi B
coOuparolux U paccewBaromux JuH3ax. dopmyna TOHKOW JIUH3bBI. YBEIWYEHUE,
JTaBaeMoe JTUH30M.

[Ipenensl NPpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.



BonnoBast ontuka. Wurepdepenunus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOJIEHWS MaKCMMyMOB M MHHHUMYMOB B HUHTephEpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuvonHas pemérka. YclIoOBUE€ HAONIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TUuGPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHWE: OYKH, JIYIa,
dboToanmapaT, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEHIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pAacIpPOCTPAHEHUE, OTPAKEHHE UM NPEIOMIIEHHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHYyTpEeHHEE OTpakeHrEe. Moellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEIECKONa.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue ciekTpa ¢ MOMOIIbIO JUGPAKIIMOHHON PEHIETKH.

HabGnronenune nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue nokazartenst NpeaoMIICHUS CTEKIIA.

HccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

Habmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPUH OTHOCUTEIHLHOCTH

['panunbpl  OPUMEHUMOCTHM  KJIACCMYECKOM  mexaHwku.  [locTynartsr
CIIELIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIlECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsI3p Macchl C 3HEPrUed U UMITYJILCOM PEATUBUCTCKON YaCTHUIIbl. DHEPTUS
ITOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. Inemenmol K6anmoeoii ONMuUKU



®dotonbl. Dopmyna [lnanka cBs3u s3HEepruu (HOTOHA C €ro YaCTOTOW. DHEPrus
U UMIyJbC (poTOHA.

OTtkpeiTue u uccienoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororpdexra. YpaBHenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dbotoaddekra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA U TMPAKTUYECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®dotod(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHEHIHEro (poTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenbs aroma. [locrynatel bopa. M3nydeHne u morionieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/A.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitnsa. KoprnyckynsipHO-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHu4eckrue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmonenue TMHENYaThIX CIIEKTPOB U3JTYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Habmronenue nuHe4aToro crnekTpa.

Tema 3. Amommnoe a0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIINE CJIOKHOCTh CTpPOeHMS sAnpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pezepdopma mo  ompeneneHuro  cocraBa
paauoakTUBHOro u3iydyeHus. CBolicTBa anbda-, Oera-, raMMma-u3JIy4dCHHUS.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn siapa. MaccoBoe unciio sigpa. M30Tomnsl.



Anbpa-pacnaa. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oera-pacnan. I[amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol siapa.

Anepusie peakuuu. JleneHue u CUHTE3 SAED.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpoGiieMbl W TEPCHEKTHUBBI
SIEPHON SHEPTETUKH. DKOJIOTMUECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAaOIIOAEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHLL.

dyHaamMeHTaabHbIe B3auMoecTBUs. EquHCTBO pu3nueckoil KapTHHBI MUpa.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 6omo0a.

Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIIHNX YACTHII.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

WccnenoBanre TpekoB 4acTHIl (10 TOTOBBIM GoTOrpadusim).

Pa3znesn 8. JiieMeHTHI ACTPOHOMUM U ACTPOGU3IUKH

Otansl pa3BuTUA acTpoHOMUU. [IpuKIagHOE 1 MHPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOC
JBHKCHHUE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTb. McrouHuk sHeprum ComHua W 3BE3N.
3BE31pl, UX OCHOBHBIE XAPAaKTEPUCTHKHU. [[narpamMma «CHEKTpaJbHBIA KJIacc —
CBETUMOCTbY». 3BE3AbI T[JIABHOM NOCIEAOBATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJI 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTH. BHYTpeHHEE CTpOEHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BOoNonMU ColHIA U
3BE3]1. DTaIlbl )KU3HU 3BE3].

Mneunsii Ilyte — Hama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonsmoro B3peiBa. PenukToBOE H3MyUdEHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnrooenus

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUI I OnpeielIeHUs] OJI0KEHUsT HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3usi CEeBEPHOIO MONYLIAPHS U SIPKUE 3BE3BI.

Habnronenus B Teneckon Jlynsl, maner, Mueunoro [Tyru.



O0o01ao1ee MOBTOPEHHE

Ponp ¢u3ukm u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAIbHON M ATHUECKOH chepax AeATeTbHOCTH YElIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpA, poJib (PM3HUECKON TEOPUHU
B (OpPMHpPOBAaHMU TIPEJCTABICHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
(u3nyeckoil KapTUHBI MHpa B OOILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs C
Y4ETOM COJAEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypCaMH MAaTEMAaTHKH,
OMoI0THH, XUMHH, Teorpadri U TEXHOJIOTHH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJI€HHME, HaydHbIH (paKkT, runoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIeHWE CUCTEMBl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(yHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX IPOEKIMH Ha OCU KOOPAMHAT, CJIOXKEHUE BEKTOPOB,
OPOU3BOAHBIE AJIEMEHTApHbIX (YHKIMM, NpPU3HAKK NOA00US TPEYroJbHHUKOB,
ornpeJieNieHne WIonaau IocKux Guryp u oobEmMa Ted.

buonocusa: »nekTpuyeckue SBICHUS B SKHUBOW MPUPOAE, KoJieOaTeabHbIE
JBIDKEHUS B J)KMBOW MPUPOJE, ONTUYECKUE SABICHUS B )KMBOW NMPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
T€l, MEXaHM3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PpEIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3aJeKH MarHuTHBIX Py,
(doTochbEMKa 3eMHON MTOBEPXHOCTH, MPEICKA3AHNUE 3eMIICTPACEHUH.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AJIEKTPOJBUTraTENb, WHAYKLIUOHHAS II€4Yb, pajap, PagHONpUEMHUK, TEIEBH30D,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAS OITHKA,
coJiHEeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpenMera «®Puszmka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBI YPOBEHB) JOKHO OOECICUUTh JTOCTHIKCHHE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.



JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHUS y4eOHOTO mpeameTra «DU3uKay JOIDKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIUXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTbITa U OMbITA JEATEILHOCTA B MPOIIECCE peau3alliid OCHOBHBIX HaINpaBJICHUHN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 0OIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)xIaHCKOIrO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3allNy;

YMEHHE B3aUMOJIEVCTBOBATh C COLUMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh pOCCUICKOM IrPpaXKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTHUPYSCh HAa MOPaJbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NEATEIBHOCTU YUYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOT0 BOCIIHTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTIO TBOPUYECTBA,
npucymiero (GU3N4ecKoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUSI:

UHTEpPEC K pa3inuuHbIM cepam mpodeccHoHaTbHON AESATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKON U TEXHUKOMN, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyiei nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOO0pa30BaHUIO B 00JIaCTH
(bU3MKH HA IPOTSKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHHUS:



c(hOpMUPOBAHHOCTb JKOJIOTMUYECKOH KYJIBTYpPbl, OCO3HaHUE TJIOOATBLHOTO
XapakTepa PKOJIOTHUECKUX MPo0IeM;

IJIAHUPOBAHUE U OCYILECTBIIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIeH YCTOMUYNBOTO Pa3BUTHA YEIIOBEYECTBA,;

paclipeHue OmbITa AEATEIIbHOCTA SKOJIOTUYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (U3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3MUECKON HAYKH,

OCO3HAHME IIEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss  (GU3MKH  OCYIIECTBIATH  IPOCKTHYIO M HCCIEHOBATEILCKYIO
NEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOSITENIFHO  (OPMYJNIHPOBaTH W aKTYaJIM3UpOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIbHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M INPOTHBOPEYUS B  paccMaTpUBaEMBbIX
(pU3HYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH pEIICHUs] TPOOJIeMbl C Y4ETOM aHalu3a MUMEIOLIUXCS
MaTEpHAJIbHBIX U HEMAaTEpUaAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LESAM, OLIEHUBATh PUCKH IOCIEACTBUM NESATENBHOCTH;
KOOPJMHUPOBATb M  BBINOJHATH paboOTy B  YCIOBHSIX pEaJIbHOrO,
BUPTYAJIbHOT'O U1 KOMOMHUPOBAHHOTO B3aUMO/1EHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPHU PEIICHNHN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKie AeHCTBHSA
BJIAJCTh HAy4YHOH TEPMHUHOJIOTHEN, KIFOYEBBIMM IOHATHUSAMU U METONAMMU
buznuecKon HAyKu;
BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOU AESATEIbHOCTU
B 00slacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOHUCKY
METOJI0B pElIeHHs 3a1au (PU3UYECKOTO COJEp)KAHUS, NPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T03HAHMSI;
BJIQJICTh BHUJIAMHM JIEATEIBHOCTH 1O IIOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpETaliy, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PA3JIMYHBIX y4EOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyalu3upoBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ peIICHHs, HaXOAWUTh apTyMEHTBI IS JI0Ka3aTelhCTBa
CBOUX YTBEP)KIICHHMIA, 3a/1aBaTh TapaMeTPbl U KPUTEPUHU PEIICHNUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEUICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynupoBaThb COOCTBEHHBIE 3aJaud B OOpa3oBaTEIbLHOU
JeSITeNbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3HUKY;

JaBaTh OIIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPHUOOPETEHHBIHN OIBIT;

YMETh TEPEHOCUTh 3HaHUsA 10 (u3MKe B TPAKTUYECKYIO O0OJIACTh
KHU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJIEH, MPEAIAraTh OPUTHHAIBHBIE TIOAXOBI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undopmanmei:

BJIa/IETh HABBIKAMH TONyYeHHUS MHPOpMAIUN (PU3UUECKOTO COACpKaHUS 3
UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH TIOWCK, aHAJM3,
CUCTEMAaTH3AIMI0 W WHTEPIPETANNi0 WHPOPMAIMK Pa3IUYHbIX BHUIOB H (OpPM
NPEICTaBICHNUS;

OLIEHMBATH JOCTOBEPHOCTHh MH(OPMAIINK;

UCTIONB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3aj1ady ¢ COONIOAEHUEM TpeOOBaHUM HPrOHOMHMKHM, TEXHUKU O€30MacCHOCTH,
TUTUEHBI, PECypcocOepekeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXKaHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3HauYeHUS MH()OPMAIMH U LEIEBON ayAUTOPUHU, BHIOMPAs ONTUMAIIBHYIO
dopMy MpencTaBIeHNs U BU3yaTH3aIliuu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:

OCYILIECTBIIAThH OOIIEHNE HA YPOKax (PU3MKHU U BO BHEYPOUHOM JI€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CHUTyallMd M CcMAr4arthb
KOH()JIUKTBI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHJIHMBHYaJIbHOU
paboThI;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX IEHUCTBUHA C Y4YETOM OOUIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh  1I€IM  COBMECTHOM  JIEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEHCTBUS MO €€ JOCTH)KEHHIO: COCTABJIATH IJIaH JEWUCTBUH,
pacnpenensaTe poiaud ¢ y4ETOM MHEHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001U pe3ysbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IIPOEKTHI, OLIEHWBaTh HJEW C IO3WLHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakKEHHE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
(U3MKM U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIAITh IUIAH PEIIEHHS PACYETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYIULUMU B 00JacTH
(U3KMKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHHUS
COBEPINAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, WX PE3YJbTaTOB U
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUH ISl OLIEHKH CUTYallMH, BbIOOpa BEPHOIO
pelIeHMUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPMHUMATh PELIECHUS MO HX
CHI)KEHMUIO;

OpUHUMAaTh MOTHUBBI W apryMEHThl JPYrMX IMpU aHAIM3€ pe3ylIbTaTOB
NEeSTENbHOCTH;

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJM3€e pPe3yIbTaTOB
TeSITEIbHOCTH;

NpU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHNUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero oOpa3oBaHUS Yy OO0yYarolUUXCs
COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEJUICKT, IpeToararnui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE 3MOIMOHATBHOE
COCTOSIHHE, BUCTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

cCaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBATBCI K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MTPOSBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHNE K JOCTIKEHHUIO TS U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE JICHCTBOBATh HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
IPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJjacce mpeaMeTHbie Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH y 00YHAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb MU MECTO (PU3UKU B (POPMUPOBaAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU eI TEIIbHOCTH JIHOJIEU;

YUUTHIBaTh TPAHUILIBI NPUMEHEHUS W3YYEHHbIX (U3UUECKUX MOJENEeH:
MaTepHalibHasi TOYKa, UHEpIUaIbHasl CUCTeMa OTCU€Ta, aOCOIMIOTHO TBEPOE TEIO,
UJICaJIbHBIN a3, MOJIEIHU CTPOCHHUs Ia30B, KUIAKOCTENM U TBEPIABIX TEN, TOYCYHBIN
3JIEKTPUUECKUN 3aps/] IpU pelIeHUH PU3NUYECKUX 33]1aY;

pacrno3HaBaTh (pU3MUecKue sBICHUsS (TPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
JJIEKTPOJAMHAMUKUA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJHUHEHHOE
IBW)KEHUE, CBOOOAHOE TMajieHHe Tel, IBWKEHHE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoeiicTBue Tel, AuPPy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMA TeJ PHU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBECHE, HCNApPEHUE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,



BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUSI Ta3a TIPYU €ro HarpeBaHUU B 3aKPHITOM
cocy/le, CBSI3b MEXKIY MapaMeTpaMud COCTOSIHMA Ta3a B H30IpoIeccax,
AJIEKTPU3AIUA TEJl, B3aUMOJCUCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCMONB3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpJIMHaTa, MyTh, MEpPEMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KHHETUYECKasi SHEPTUs, MOTEHIMAIbHAsl dHEPrusi, MeXaHU4YecKas
paboTta, MeXaHWYECKas MOIIMHOCTh;, IIPH ONHCAHWHM MPABWIHBHO TPAKTOBATH
(GU3UYECKU CMBIC HCHOJB3YEMbIX BEIMYMH, MX OOO3HAYEHUS] W EAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIWYWHY C JAPYTHUMHU
BEIIMYMHAMU;

OMNHUCHIBaTh M3YYEHHBIC TEIJIOBHIC CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS,
UCTIONB3Yys (U3MYECKHE BEJIMYMHBI: JaBJICEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT PHEPTUSI XaOTUUYECKOTO JBMXKEHHUS MOJICKYJ, CPEAHEKBAApATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsSI JHEprus, pabora rasa,
KO3()(PHUIIMCHT MOJE3HOr0 JEHCTBHS TEIUIOBOI'O JIBUTATENId; TPH OIHMCAHUHU
NpaBUJIBHO TPakKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
o0O03Ha4YeHUsT U €IUHMIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUCCKUM 3apsij,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB;
Py ONUCAHWM TIPAaBUJIBHO TPAKTOBaTh (U3UYCCKUN CMBICT HCIIOIb3yEMbIX
BEJIMYUH, UX OO0O3HAYEHUS M EIUHUILIbI; YKa3biBaTh (DOPMYJIbI, CBS3bIBAIOLIUE
JTAHHYIO0 (PU3UYECKYIO BEIMUHUHY C IPYTUMH BETUUUHAMU;

aHaJM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI W MPUHIIUIIBL: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYMEPIO3UIUA CHWI, MPUHIIUI PABHONPABUS HHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKOM PHEPTUU TEIUIOBOTO JIBUXKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpaXKEHHWE U YCIOBHUsS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIE TPUHIMUIIBI JICUCTBUSL MalllMH, TOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3zinyaTh YCJIOBHUS UX 0€30MacHOI0 HCIIOIL30BaHUS B
TIOBCEIHEBHOMU KU3HU;

BBITIOJTHATh OKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (DM3WYSCKUX SBICHUN H
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PH3NIECKUX BEIMYWH, TIPH
ATOM BBIOMpaTh ONTHMAJIBHBIH CIOCOO W3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/JIbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

UCCJICIOBATh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMH  BEIHMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCHpPOBaTh PE3YNBTATHl IMOJYUYCHHOW 3aBUCHUMOCTH (DH3UYCCKUX BEIUYHUH B
BUJIE TAaOIUIl U TpadUKOB, I€TaTh BEIBOJIBI IO pe3yjIbTaTaM UCCIIEIOBAHNUS,

coOII01aTh TMpaBwmia O€30MacHOT0 TPyJa MPHU MPOBEACHUU HMCCIEIOBAHUMN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W TPOEKTHOM
JESATENbHOCTU C HMCMOIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000py1I0BaHUS;

pemiath pacu€THbE 3aJa4dl C SIBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTIONB3Ys (PU3MYECKUE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHA 3aa9u
BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIbI,
HEOoOXOoMMbIe NIl €€ pelleHHus, MPOBOAUTH PAcUEThl M OLICHUBATh PEATbHOCTh
TIOJTYIEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

penIaTh Ka4eCTBEHHBIE 3a/1aUl: BRICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
IENOYKY PaCCYXICHHI C ONMOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3HUYCeCKHE SIBICHNUS,

UCTONB30BaTh  MPH  pEUIeHMH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
WH(POPMAITMOHHBIE TEXHOJOTHH VIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTECPIIPETAIINH
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJISpHOM MH(OpMAIUHY, MOIYYSeHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyi0 HH(OpMAITHIO;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHUpPA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS IO (PU3KMKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHusi 0€30MacCHOCTH MPH OOpAILEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYXKaIolen cpele;

paboTaTh B TpYIIEe C BBHINOJHEHUEM pPA3IUYHBIX COIUAILHBIX POJIEH,
IUTAaHUPOBATh pPabOTy TPYNNbI, PANMOHAIBHO pacHpenesTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJI€KBATHO OLIEHUBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHUM:



JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUM, B IPAKTUYECKOU AEATEIIbHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS M3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEUHBINA ANEKTPUYECKUN 3apsl, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, sJI€pHAs
MOJIeTTh aTOMa, HYKJIOHHAs MOJETb aTOMHOTO Sipa TMpH pEelIeHUH (PU3UIECKUX
3ajay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJ Ha
NPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsll, dJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
uHTeppepeHnms, audpakuus W TOJApH3alus CBETa, JHUCIEPCUS  CBETa,
dbotoanexkrpuueckuit 3pdekt (pororddekrt), cBeToBOE aBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMUCHIBATh W3yYCHHbIC CBOMCTBA BEIIECTBA (PJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  pa3jIMYHBIX  Ccped) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJNB3Yys (U3MUEcCKrne BEIUYHHBI:
AIEKTPUYECKUN 3apsij, CHJIa TOKa, JIEKTPUUYECKOE HAMpSKEHUE, JICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIAs Cujia, padoTa TOKa,
WHIYKIHUST MarHUTHOTO TMojsi, cuwia Awmmepa, cwia JlopeHila, WHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOrO M MArHUTHOrO IOJEH, MEPUOJ M YacToTa
KoneOaHuii B KoliebaTeNhbHOM KOHTYpe, 3apsij U CWia TOKa B MpoIlecce
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsSHUE U
ONTHYECKAsl CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIIOJNIb3YEMBIX BEIMYUH, MX O0O3HAYEHUS W EAUHUIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh W3YYECHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIONb3YS
¢busznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acToTa CBETA, SHEPTUsS U UMIYJILC (HOTOHA, IEPUOJT TIOTypaCIiaia, SHEPTHsI CBSI3U
ATOMHBIX SifIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHUILIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JIaHHYIO (U3HYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (PU3NIECKON BEITHMYUHEI;



aHAIM3UPOBATH (PU3UYECKHUE IMPOIECChl U SIBJICHUS, UCIONIBb3Ys (Pu3nyeckue
3aKOHBbI M MPUHLHUINBI: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MAPAILIEIBLHOTO
COCIUMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BJIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH NMPSIMOJIMHEHHOr0 pacupOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI IMPEJIOMJICHUSI CBETa, ypaBHeHUE ODHIITeHHa ans Qororddekra,
3aKOH COXPAHEHUs HEPruHU, 3aKOH COXPAHEHHsS HUMIIYJIbCa, 3aKOH COXpPAHEHUS
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHUsI MAacCOBOI'0 4ucia, nmocryinatel bopa,
3aKOH PaJIMOAKTHUBHOI'O pacmajaa, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, O00JIACTH)
IPUMEHUMOCTH;

OMpENIENATh HANPABICHHE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHUKA
C TOKOM, cwiibl AMriepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JTUH30M;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOILIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpU 3TOM
dopMmynupoBaTh npoOiemMy/3ajadyy W TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYJIOBaHUS, IMPOBOJIUTH OMNBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEUIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCHOJIb30BAaHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOIYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEAOBAHMS;

coOo1aTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIEeOBATEIbCKOW W MPOECKTHOU
JESTENbHOCTU C HMCMOIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000pyTI0BaHUS;

pemarb pacyéTHble 3aJauyd C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIOJB3Ysl (U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pPEelIeHUs, TMPOBOAWTH PAcUYEThl M OICHWBATH PEaTbHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3NUYECKON BEJIUUUHBIL;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3NYCCKHE SIBICHNUS,



UCIIONIb30BaTh ~ MPU  PELIEHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIITU
U TIpeJICTaBlieHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYYaeMYH0 HH(OPMALIHIO;

OOBSCHATHh TPUHLMUNBI JEHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3indarh yCIOBUS UX OE30MACHOr0 MCIOIb30BAHUS B MOBCEIHEBHOU
KU3HU;

OPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHusi 0€30NacHOCTH MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaThb B TpyHme C BBHIMOJIHEHUEM PA3JIUYHBIX COLHUAIBHBIX pOJEH,
IUIAHUPOBATh padOTy TpyHmbl, PAUUOHAIBHO paclpeeisaTs OOA3aHHOCTH H
IUIAHUPOBATh JAEATENBHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aJ€KBATHO OLIEHUBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOI IPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pazngen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka 14 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia 14 https://m.edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 12 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazueny 40
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 13 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
OCHOBBI TEPMOJIMHAMHKH.
3.2 ArperaTHbIe COCTOSTHUS BEIIECTBA 14 1 bubmmorexa [IOK
' P ' https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Wroro no pazueny 27



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

Paszpnen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 1
DueKTpoctatiiia 0 https://m.edsoo.ru/7f41bf72
IlocTossHHBIN dneKTpUYecKuil TOK. Toku B bubnnoreka [IOK
4.2 19
pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 29
PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 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/7f41c97¢

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 ITIPOTPAMME 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

Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypcsl

®usuka — HayKa O PUPOJE.
HayuyHble MeTO1bI TO3HAHUS
OK yq;Kan erolllvm a. BBonHbIi 1 03.09.24 bubmmorexa [IOK

pyraoi bé. BROA R https://m.edsoo.ru/ff0c32e2
MHCTPYKTaX 10 TEXHUKE
0€30MacHOCTH.
Posnb 1 MecTo pu3uku B
(dbopMUPOBaHUN COBPEMEHHOM 1 04.09 24 bubnnorexa [IOK
Hay4YHOU KapTUHBI MUPA, B T https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOMN JCSITETLHOCTH JTFOICH
MexaHnundeckoe IBHKEHUE. BuG OK
OTHOCUTENBHOCTh MEXaHUYECKOTO 1 05.09.24 htlfsz:I/I;I;?ee(;(sa(l)gru FE0C3508
JIBUKCHHUSI.
[lepemernienue, CKOPOCTh, YCKOPEHHUE. 1 10.09.24
PaBHOMEpPHOE ITPAMONIMHEITHOE 1 11.09.24 bubnuorexa [IOK
JIBIDKCHHE A https://m.edso0.ru/ff0c3620
M .C

rHOBthIa;I ckopocTh. CrioxxeHnue 1 12.09.24
CKOpPOCTEil.
PaBHOYCKOpEHHOE PSIMOJIMHEHHOE 1 17.09.24 bubnmorexa LIOK
JIBHKCHHE R https://m.edsoo.ru/ff0c372e
Pemenue 3amay mo reme 5 18.09.24
"PaBHOYCKOpEHHOE NPSIMOJIMHENHOE 19.04.24



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

nBmxenue"

CBobOonHOE najieHne. Y cKopeHue

bubmuorexa [IOK

o CBOOOJIHOTO TMaICHUS 24.09.24 https://m.edsoo.ru/ff0c39cc
P "
enieHue 3aaad no reme: "CBoOoIHOE 95.00 24
10 najgeHue. JIBmkeHue Tena,
" 26.09.24
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY
KpuBonunelinoe 1BUXKEHHE.
11 JIBr>keHne MaTepuaabHON TOYKH T10 01.10.24 bubmorexa LOK
P o https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
12 JlabopaTopHnas pabota Nel I/I3y;1eH1/1e 02.10.24
JIBUKCHHSI TeJIa TI0 OKPYKHOCTH
13 Pemenue 3agau mo teMe: 03.10.24
"KunemaTtuka" 15.10.24
[TpuHumn otHOcUTENBbHOCTH ["anuies.
14 HuepnmanbHbIe CHCTEMBI OTCUETA 16.10.24 brbmorexa LIOK
it . ’ o https://m.edsoo.ru/ffOc3be8
IIepsbiii 3ax0oH HproToHa
Macca tena. Cuna. [Ipunuun
15 cynepno3unuu cui. Bropoii 3akon 17.10.24 bubmorera [JOK
YHep t ' p . o https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepruaaIbHOU TOYKH
16 Tperuit 3akoH HeroTOHA 111 9210.24 bu6bnuorexa [IOK
MaTEPHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHUpHOTO TAroteHus. [leppas bubnmnoreka [JOK
17 23.10.24
1 BTOpasi KOCMUYECKHE CKOPOCTH. https://m.edsoo.ru/ff0c3d00
18 Cuna Tsxectu. Bec Tena. 24.10.24
HeBecoMocTb 1 neperpysku.
bu6nunorexa [IOK
19 Cwuita ynpyroctu. 3akoH ['yka. 29.10.24 httos://m.edsoo.ru/ff0c3e18
20 Cuna tpenus. KoagdumueHt tperus. 30.10.24 bubnuorexa [IOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

Cuia COIIPOTUBJICHHUA ITPU ABUKCHHUN
TC€JIa B )KUJKOCTHU HUJIN I'a3¢

https://m.edsoo.ru/ff0c3f76

HOCTYHaTeJIbHOG H BpallaTCJIbHOC

21 JIBIDKEHUE a0COIOTHO TBEPIOTO Tea. 31.10.24 bubmmoreka [IOK
MowmeHnT cuibl. [1nedo cunbl. YcnoBus 05.11.24 https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPJIOTO TEIA

29 Pemenue 3anau no teme: "VYcioBus 06.11.24
paBHOBecHs TBEpAOro Tena' 07.11.24

12.11.24

23 Pemenue 3amad o reme "JIuHamuka" 13.11.24

14.11.24
HNMiynsc MaTepuanbHOU TOUKH,

24 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. 26.11.24 bubnuorexa [IOK
HNmnynbec cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa.

PeaktuBHOE nBHXKEHUE. Y CIIEXU B

25 OCBOCHUU KOCMHUYECKOTO 27.11.24
MPOCTPAHCTBA.

Pemenue 3amay mo reme "3akoH 28.11.24

26
COXpaHeHUs UMIyibca" 03.12.24
Pabora cumnbl. MomHoCTh. DHEprusi.

27 KuneTtndeckast sHeprusi MaTepuagibHONR 04.12.24 bubmmorexa [IOK

https://m.edsoo.ru/ff0c4502
TOYKH.
Kunernueckas sHeprus MmaTepHabHON

28 Touku. Teopema 00 U3MEHEHUN 05.12.24
KUHETUYECKOU YHEPTHUH.

29 [ToTenmanpHas YHEPTHSL. 10.12.24 bu6nuorexa LIOK

[ToTeHnManbHasg SHEPTUsl YIPYro

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

N1e(OPMHUPOBAHHON NPYKUHBI.
[ToreHuunanbHast 3Heprus Tena BOIU3U
IIOBEPXHOCTHU 3€MJIU

30

[ToTennmansHbIe U HEMOTEHITHAIBLHEIE
cuibl. CBs3b pabOTHI
HETIOTCHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU OHEPIruu CUCTEMBI TCII.
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPrUn

11.12.24

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

31

JlabopaTtopHnast pabota No2 «M3yueHue
3aKOHa COXPAHEHUS] MEXaHHMYECKOU
DHEPT U

12.12.24

32

Pemrenue 3amay nmo teme: " 3aKOHEI
coxpaHeHHus"

17.12.24
18.12.24

33

Kontponbhas pabota Nel mo teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpAaHEHMS B MEXAHUKE

19.12.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

34

Crpoenue BemectBa.OCHOBHbBIE
MTOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

24.12.24

bu6nuorexa LIOK
https://m.edsoo.ru/ffOc4dc2

35

Macca monekyi. Konuuecto
BemiectBa. [locrosiHHas ABorazipo

25.12.24

36

Xapaxkrep IBHKECHUS U
B3aHMMOJCHCTBHS YaCTHUI] BEIECTBRA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEU
U TBEPABIX TEII

26.12.24

37

Uneansusiii raz 8 MKT. OcHoBHOE

09.01.25

bubnmoreka LIOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBaenne MKT

38

TemnnoBoe paBHOBecue. TeMiepaTypa
u e€ usmepenue. lllkana remneparyp
Ilenbcus

14.01.25

39

AOcomoTHas TeMrepaTypa Kak Mmepa
CpeIHEeN KNHETUYECKON SHEPTUr
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

15.01.25

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e

40

3axon JlanpToHa. I'a30BBIC 3aKOHBI

16.01.25

41

JlabopaTtopHnast pabota Ne3 «OmnbITHas
npoBepka 3akoHa [ eii-JIroccaka'y»

21.01.25

42

M3omnporieccrl B 11€aIbHOM Ta3e U uX
rpaduueckoe npeacTaBieHUE

22.01.25
23.01.25

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

43

AOcoroTHas 1 OTHOCHUTEIbHAS
BJIAJKHOCTh BO31yxa. HackieHHbIi
nap

28.01.25
29.01.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

44

TBépnoe teno. Kpucrannuueckue u
amMopdHble Tenaa. AHU30TPOIHS
CBOMCTB KpHcTauioB. Kuakue
KkpucTayibl. CoBpeMEHHbIE MaTepUaIIbl

30.01.25

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0

45

BuyTpeHnHss sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
crocoOsl e€ u3meHenus. Konngectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO UJIEAIbHOTO
rasa

04.02.25

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c5952

46

Buapl Terionepenaun. Y aenbHas
TEIIOEMKOCTD BelecTBa. KomnuecTso

05.02.25

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c5c36

TCIIOTHI ITPU TCILIOIECPEaAAYC.

[NapoobpazoBaHue 1 KOHIEHCALIHUS.

bubmuorexa [IOK

47 Hcnapenue u kunenue 06.02.25 https://m.edsoo.ru/ff0c63b6
[TnaBneHure U KpUCTAIUTH3AIIHS.
48 VY aenpHas TEILIOTA IUIaBICHUS 11.02.25 bubmmorexa [IOK
a : o https://m.edsoo.ru/ff0c6708
CyOmumarust
. bubnmoreka [JOK
49 [lepBrlii 3aKOH TEPMOAMHAMUKH. 12.02.25 httos://m.edsoo.ru/ffocSefc
[TpumMeHeHne IepBoro 3aKoHa
50 TEPMOJUHAMHUKH B U30IIPOIIECCAM 13.02.25 bubmorexa [OK
prioa . POt ' o https://m.edsoo.ru/ffoc5c36
AnunabaTHBIN mpoIiecc
51 VpaBHEHHE TEII0BOro Oaanca 25.02.25 bubmmorexa [OK
P 26.02.25 https://m.edso0.ru/ff0c6820
HeoOpaTuMocTh mporeccos B
52 pupoae. Bropoil 3akoH 27.02.25 bubnmorexa HOK
PHpose. BTOp e https://m.eds00.ru/ff0c6230
TEPMOJTUHAMUKHU
53 [Ipunuun gevictBus u KITJ[ rernoBoit 04.03.25 bu6mmorexka [IOK
MaIlliHbI https://m.edsoo.ru/ff0c600a
54 [Tuxn Kapro u ero KI1/] 05.03.25
55 DKOJIOTHYECKUE MPOOTEMBI 06.03.25
TEIUIOPHEPTETHKU
O606maromuii ypok «MoekysipHas bubnmnoreka [JOK
56 11.03.25
¢uzuka. OCHOBBI TEPMOJUHAMUKHI https://m.edso0.ru/ff0c6938
KonTponbHas padora Ne2 o Teme Eub LIOK
noIMoTEKA
57 «MonexynspHas ¢puznka. OCHOBBI 12.03.25 httos://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKHY
58 DIIeKTpU3aIus Tei. DICKTPUICCKUN 13.03.95 bubnmnoreka [JOK

3apsa. [IBa BUa 2JEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa10B

3aKoH COXpPAaHCHUS SJICKTPUICCKOTO

bubmuorexa [IOK

59 18.03.25
3apsaa https://m.edsoo.ru/ff0c6bcc
B3aumonelictBue 3apsa10B. 3aKOH
60 Kynona. TodeuHbIH JIEKTPUYCCKUI 19.03.25 bubmorexa LIOK
4 ' P R https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 3JIEKTPUYECKOro
nosis. [IpuHnun cynepnosunuu bubnnorexa [IOK
61 . 20.03.25
JJIEKTPUYECKUX T0JIeH. JInHNN https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTU
[TpOBOIHUKY M TUIJICKTPUKH B
62 3J1peKT J(I)CTaTI/I‘-IGiKOM HOIj]e 25.03.25 bubamorera LOK
P ) o https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
[ToreHuunanbpHast SHEPTUS 3aPSIKEHHOTO
Tea B OJTHOPOTHOM Eub 1IOK
HOJIMOTEKA
.P 26.03.2
63 AIIEKTPOCTATUYECKOM mose. Pabora 6.03.25 htts://m.edsoo.ru/ffOc600
CHJT DJIEKTPOCTATHYECKOTO TOJISI.
ITorennmain. Pa3zHocTh moTeHIINAI0B
CBs13b MeX 1y HANPSIKEHHOCTHIO
64 AJIEKTPOCTATUYECKOTO MO U 97 03.25
Pa3HOCTBIO TIOTEHITUAIOB.
DOKBUMOTEHIIUATbHBIE TTOBEPXHOCTH.
N butmmoreka [JOK
65 DnekTpoéMkocth. KoHnmeHncarop 01.04.25 httos://m.edsoo.ru/f0C7126
DIIEKTPOEMKOCTD IIIOCKOTO
66 KOHJICHCATOpa. DHEPTHUs 3apsHKEHHOTO 02.04.25 bubmmorexa [IOK
s pa. P P T https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
67 [TpuHIMT ACHCTBUS U TPUMEHEHNE 03.04.25



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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KOHJIEHCAaTOPOB, KOITUPOBAJIBLHOI'O
arrapara, CTpyHMHOr0o IpHHTEpa.
DIEeKTpOCTaTHUECKAs 3aILUTA.
3azemiieHHe AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €T0
cyniectBoBaHus. [IoCTOSTHHBIN TOK.

15.04.25
68 Cuna toka. Hanpsiokenue.
16.04.25
Comnportusnenne. 3akon OMa 11t
ydJacTKa Lenu
ITocnenoBaTenbHOE, MapalIeIbHOE,
6 CMemaII‘{ o HHeHHIZ 17.0425 | Budmorexa LIOK
A 22.04.25 | nhttps://m.edsoo.ru/ffOc74f0
MIPOBOTHHUKOB.
JlaGopatopHas pabora Ned "M3yuenue
70 MOCIIE0BATEIFHOTO U MapaJuIeIbHOTO 23.04.25
COEJIMHEHUS TPOBOJAHUKOB"
P :
71 "1?[1:5 H: eo:)iiq;oozer rela AJUIEJIBHOE 24.04.25
HEAOBIIER pajed 29.04.25
COCTMHCHHUE TMPOBOIHUKOB".
79 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO 30.04.25 bu6nuorexa LIOK
Toka. 3akoH J[xoyns-Jlenna 06.05.25 https://m.edsoo.ru/ff0c7838
3akoH Oma OJHOM (3aMKHYTOM
73 3Her HIIIIeCIiIi)II;II Heiz IPE(E OB;KI;ZT K 07.05.25 bubmmorexa [IOK
p Hemi. Rop R https://m.edsoo.ru/ff0c7ae0
3aMBIKaHHE.
JlabopaTopHnas pabota No5
74 "U3mepenune D/1C 1 BHYyTpEeHHETO 13.05.25
CONPOTUBIICHUS UCTOYHUKA TOKA"
75 DJIeKTPOHHAS TPOBOAMMOCTD TBEPIBIX 14.05.95

METaJIOB. 3aBHCHUMOCTD



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

COIIPOTUBJICHUS] METAIIJIOB OT
temnepaTypbl. CBEpXIIPOBOIUMOCTh

[TomynpoBOTHUKH, UX COOCTBEHHAS
puMecHas nMpoBoAUMOCcTh. CBoWCTBa

bu6nmmoreka [IOK

76 p—n-niepexona. [1oaynpoBoAHUKOBbIE 15.05.25 https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTpUUECKHUI TOK B BaKyyMe.

77 CBolicTBa 3JIEKTPOHHBIX ITyYKOB. 16.05.25
DNeKTpOHHO-Ty4eBas TpyOKa.
DJIEKTPUUYECKUI TOK B paCTBOpaxX U

78 pacriaBax 3JIeKTPOJIUTOB. 10.05.25 bubnmnoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTponaus
DNEeKTpUYECKHid TOK B ra3ax.
CaMOCTOSITENNLHEIN U bubnunorexa LIOK

79 . 20.05.25
HECaMOCTOATENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl U

80 YCTPOMCTBA U UX MPAKTUYECKOE 21.05.25 bubnmoreka [JOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

81 O06o0maromuii ypok 99 05.95 bubmmoreka [JOK
«NEKTPOIUHAMUKA ) https://m.edsoo.ru/ff0c88be
KoHntponbnas padota Ne3 mo teme
«Qnektpocraruka. [TocTostHHBIN bubnmorexa LIOK

82 . 23.05.25
aNeKTpuuecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

83 PesepBHbIit ypok. O600IIarONIHIA YPOK 24.05.25 bubamorexa [IOK

https://m.edsoo.ru/ff0c8c56
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o TemaM 10 kJacca.

PesepBHbIit ypok. MTorosas bub6mmoreka LIOK
84 KOHTpOJIbHAs pabora" ! 24.05.24 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLie
Tema ypoka Konrpoabusie | IlpakTnyeckue A p
n/n Bceero H3yuyeHHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

[TocTossHHBIE MArHUTHI U UX
B3auMoJieiicTBue. MarHuTHoe 1ojJie. bubmuorexa [JOK

1 . 1 03.09.24
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edsoo0.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarsuTHO€ 1MoJie TPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1 06.09.24
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue bu6muorexa LIOK

3 1 1 10.09.24
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.
JlaGopaTopHas pabota b

4 paTopHas p 0 1 1 13.09.24 nommoteka [JOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleicTBME MarHUTHOTO MOJISI Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 17.09.24 bu6mmoreka [JOK
Cuina Jlopenna. Pabora cuibt T https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1 20.09.24
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

24.09.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

27.09.24

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

01.10.24

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

04.10.24

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

Konrponsnas pabota o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuH.
[IpeBpaiienue sHepruu

15.10.24

18.10.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

22.10.24

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

25.10.24

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

29.10.24

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

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXxaHu4eckue kKosebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

01.11.24

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

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaNpsHKEHUS

05.11.24

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

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

08.11.24

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

12.11.24

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HH

15.11.24



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK

22 26.11.24
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX Eub 10K

nOIMOTEeKA
2 i i A1
3 cBO¥cTBa U cKopocTh. [1Ikana 29.11.24 httos://m.edsoo.ru/ffoccfed

ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U

24 TeneBusieHus. Pazpurue cpeacTs 03.12.24
cBsi3u. Paguonokanus

o5 Konrtponsnas padorta «Konebanus u 06.12.24 bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE

26 CBETa B OJHOPOJHOM CpELE. 10.12.24 bu6muoreka [IOK
Toueunslii ©cTOUHKK cBeTa. JIyd o https://m.edsoo.ru/ffocd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI Bu6 110K

nOIMOTEKA

27 T 13.12.24
OTpasCHI ClseTa octpoctiue 3 https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe

08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit 17.12.24 bu6nmoreka [IOK
YTOJI TIOJTHOTO BHYTPEHHETO o https://m.edsoo.ru/ff0cd7f6
OTpaKEHHS
JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK

29 20.12.24
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [TocTpoeHne n300pakeHMIA B 24.12.24 bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
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nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue cBOMCTB 27.12.24
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 oenoro ceeta. L[Bet. JTabopaTopHas 10.01.25
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims 14.01.25 bu6nmoreka [IOK
ceera. JludpakinoHHas penéTka o https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. 17.01.25 bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U 91 01.25
YCIIOBHS UX 0€301aCHOTO MMPUMECHECHHUS
I'paHuUIBI TPUMEHHUMOCTH
KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
36 . 24.01.25
CIIEAAIIBHON TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ame/yIeHle BPEMEHU U COKpAIllEHHE 28.01.25 bubmmorera [IOK
s P patt o https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 yacTHIbl. CBsI3b MAcChI C DHEPTUEH U 31.01.25 bubmmorexa [OK
' P . https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IOKOS
Konrtponsnas padora «OnTuka. Eu6 OK
39 OCHOBBI CTICTIHATBHONU TEOPHH 04.02.25 uosmorexa I

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [IOK

40 07.02.25
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKphbITHE U UCCIIEIOBAHUE Bu6 110K
nOIMOTeKa
41 ¢doroapdexra. OnbiTer A. T 11.02.25 httos://m.edsoo. ru/FfOcFfca
CroneroBa
3akonsl Gportorddexra. YpaBHeHue
42 SﬁHmTegl)Ha nqs)lq)(bomaq);ema 14.02.25 bubmorexa LIOK
A ' o https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
JHasnenue ceta. OnbiTe I1. H. Bu6 10K
. nOIMoTeKa
43 JlebGeneBa. XuUMHUYECKOE NEUCTBUE 25.02.25 httos://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOe MPUMEHEHHE:! 98.02.25
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI 04.03.25 bubmuorexa [JOK
KBaHTOBOM OITHKI R https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. ONBITHI Bu6 1OK
noIMoTeKa
46 Pezepdopna mo paccestHUIO 0-4aCTHII. 07.03.25 httos://m.edsoo.ru/Ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 Hocrynatet bopa 11.03.25 https://m.edsoo.ru/ff0d0Oafa
Mznyuyenue u norionieHne GoTOHOB
48 I I/I}ll'Iqe exoje aTOM:l co H(?;o OBHS 14.03.25 bubmmorexa LIOK
PHTIEPEXO . A P R https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI i OK
49 ne bpoitns. KopryckynspHo- 18.03.25 nommorexa L

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3JIYUCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

21.03.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

25.03.25

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

28.03.25

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

01.04.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKON KapTUHBI MUPa»

04.04.25

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

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE3qHOTO Heba. Co3Be3ausl, SpKue
3BE3/bI, INIAHETHI, UX BUINMOE
nBkenne. CojlHeYHAasT cCUCTEMA

15.04.25



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

56

Counure. CoHeuHas akTUBHOCTD.
Uctounuk sneprum CosHIa U 3BE31T

18.04.25

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [JIaBHOU
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
IIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIa U 3BE3]T

22.04.25

58

Mneunsiii [1yTe — Hama ['anakTuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SIZIpaX TaJIaKTHK

25.04.25

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

29.04.25

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

06.05.25

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

13.05.25

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

16.05.25

63

O606maromuii ypok. Ponb u mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

20.05.25

64

O6o06matromuii ypok. Posb

21.05.25




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHPaA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

22.05.25

66 PesepBHbIil ypok. MarautHoe mnoie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

22.05.25

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

23.05.25

Pezepnslil ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

23.05.25

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocemienue»

» ®usuka, 11 kmacc/ Msxkumes I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [TapdentreBoit H.A., AknmonepHoe odmiectBo «M3aaTenbcTBO
«IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

®uzuka. KoHTpons 3HaHuM, yMeHU 1 HaBbIKOB ydamuxcs 10-11 knaccos.
bazoBslit u podmibHbIA ypoBeHb./ B.A. 3a6otun B.H. Komuccapos,
Axrmmonepnoe ob6miectBo "M3narensctBo "[Ipocsemnienue"

®dusuka. [loypounoe mnanuposanue 10 - 11 kinace/ B.®. 11lunos,
AxuumonepHoe obuiecto "U3narensctBo "[Ipocsenienue""

®usuka. [Toypounsie pazpadorku 10 kmacce/ FO.A. CaypoB, AKImoHepHOE
obmectBo "U3narenscTBo "IIpocBenienue”

®wusuka. [Toypounsie pazpadorku 11 knacce/ FO.A. CaypoB, AkunoHnepHoe
obmecTtBo "U3narenscTBO "IIpocBenienue"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET

bubnuoreka I{udposoro obpasoBarensHoro konrenta, https://urok.apkpro.ru/
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