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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroMm enepaiibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydarommxcs 10-11 kimaccoB mpu
oOy4eHHH UX (U3HMKEe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTb pPEATU3aAlMKU MEXKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PUM3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeaMera « Pu3nka» mno rogam oOydyeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ©  pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUN UMHU YY€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usuku Jjs ypOBHS CpeAHEro ooO1mero oOpa3oBaHUS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIUIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BceX pa3ienoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOTIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (hU3MUECKUE TeopuH ((OopMHUpPOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PYH/IaMEHTAILHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPHUPOAC, TpaHHIax
MPUMEHUMOCTH TCOPUH, JJII OIWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanmu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allud IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOpHBIX padorT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST W OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM oOecreunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAaueCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJjaHHON (PU3MUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIH I CUTyalluu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
MPEAMETHOTO0 KaOWHeTa (U3WKW WIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE00XoauMoOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpaliioHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYCCKUX TPUMCHCHUH.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBanue wHHTEpeca W CTpEeMJICHUS OOYYAIONIUXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TTO3HAHUS U (opMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIYIOINX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peHICHUS pa3MUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M TPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpe/IeNIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM IJI Pa3BUTUSl YMEHHUH NMPOEKTHO-UCCIIEI0BATEILCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHentHoe  nBuXeHue. JIBMKEHHE  MATEpUAIbBHOW TOYKM IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue paBuxkeHUst Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTepUaIbHbBIX TOUYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectu. IlepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJIkKEHUS U cuiia TpeHus nokosa. Koaddumment tpenus.
Cuiia conpoTUBIIEHUS NPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MOIANITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa TeJId. 3aKOH COXPAHEHWs HMITYJIbCA.
PeakTrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLITHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

[loreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopmMupoBaHHOM — npykuHbl.  [loTeHuuManbHass SHeprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHUE: BOAOMET, KOMED,
IIPY>KMHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEeHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHast Gu3nKa 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJEIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJCaIbHOro rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHUe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MAPAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamMuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JeNCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHudeckre yCTpONCTBA UM MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJA NEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanme 3¢upa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPALINS).

M3meHeHne BHyTpeHHEH dHEPruu (TeMIiepaTypbl) Tejaa IpH TeIuionepeiaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATEISI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecammuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BIAXXHOCTh BO3Ayxa. HacelllleHHBIA mnap. YaelbHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTETLHON BIIaXKHOCTH BO3yXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUYECKHUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsija.
BszaumopaeiictBue 3apan0B. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKHI 3apsia.
Onekrpuyeckoe tmone. Hampsok€HHOCTh  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUECKas 3alluTa, 3a3€MIJICHHE DIEKTPONPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€E.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAA CUJIa M BHYTPEHHEE CONPOTUBICHUE HCTOYHHMKA TOKA.
3axkoHn Oma 71 MOJHOM (3aMKHYTO#) 25iekTpudeckon enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOIMMOCTE BO3IyXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHa B 10 kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbIA (PaKT, rumnore3a, (Quanyeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX NMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
NOJIYYEHUs] COBPEMEHHBIX MAaTE€pHalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JIEKTPOHArPEBATEbHBIC npuodOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHWA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBIICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BU>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIUK. OJIEKTPOABIKYIAs CWia HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWKYIIAs CHJIA HWHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszpgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢asza KoyieOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUu B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYXI€eHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATEIbHONH CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MAcCChI Ipy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusT W JiuHa BoJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, Nojsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Panronokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroenre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH U
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIOTHBINA TTOKa3aTeIh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg numH3a. DoOKycHOe
pacCcTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bL. IlocTpoeHue u3oOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue yCTpONUCTBAa M MNPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyNa,
¢doToannapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHkl.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBeTOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOITa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue CriekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ mOMOIIbIO AUGPAKIUOHHON PEIETKY.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa 111 gportodrdpdexra. «KpacHas rpaHuna»
dboTorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO (poToaddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOIA.

BosiHoBBIE cBOMicTBa yacTull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnbie peakunu. [lenenue u CUHTES A1ep.

Anepnwiii peaktop. Tepmosinepusiid cunTe3. [Ipobnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOAeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM GoTOrpadusim).

Pa3znea 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KjlacC —
CBCTUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCUMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW TMOCJENOBaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONpeIeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpoOHOMHMM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMM MAaTE€MAaTHKH,
OMoN0oTHY, XUMHH, Teorpadvu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUe UIONIAaU TIOCKUX (GUryp u oobéMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JIBUKCHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTALIUUECKAsI CTPYKTypa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpaTop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3aldi OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIlnu;

YMEHHUE B3aMMOJEHCTBOBATh C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5)Tpy10BOro BOCIIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0/10r14eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHKE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HaNmpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOW [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaATbHBIX M HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISM, OLICHUBATh PUCKH TIOCIICACTBUI ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATHUSIMU M METOAAMHU
(buU3nYECKON HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelieHusl 3ajiay (U3MYECKOro COJIepKaHusl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJydeHHs] UHPOpMaluu (PU3MYECKOTO COAEPIKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIpPETalni0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
IpeJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTMI B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3alad  C coOMofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, IMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax cC
y4€TOM HazHayeHMsI HTHPOPMAIIUHU U LEIEBOU ayAUTOPHUU, BHIOMPAs ONTUMAIbHYIO
dbopMy npeAcTaBIeHUS U BU3yaTu3allu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYILIECTBIIAThH OOIIEHNE HA YPOKaxX (PU3HKH M BO BHEYPOUHOI JI€ATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BHIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHbBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CUTYalluu, BRIOOpa BEPHOTO
pelieHus;



YMETh OLICHUBaTh PHUCKM U CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPIICHCTBYETCA AMOLIMOHAJILHBIN WHTEJIJICKT, MpEANOIararo It
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIFOYAIOIIETO CaMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCUCTBOBATH HMCXOJSI M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh SYMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEepIMaIbHas CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnn PU3nIecKux 3a1ad;

pacrno3HaBaTh (pu3NUECKHUe SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEJT IIPU HArPEeBAHHUH (OXJIAXKICHUH ), TETUIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMSI ra3a B H30IMpoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusl, MOTEHUHUAIbHAS SHEPIUs, MEXaHHYECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATHh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHINAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHILIUIBI JCHUCTBUA MAIllMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodiieMy/3aiady M TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh M3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBAaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIe TaOnuIl U rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpH IMPOBEJCHUHM HCCIIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEIO0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHMUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOIO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEoOXoauMble i1 €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHWH  ydyeOHbIX  3aJady  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJJAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHULBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIy4 CBETa, TOUECUHbI NCTOYHMK CBETA, AEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsl, AJIEKTPOMATHUTHBIE KOJeOaHUs W
BOJIHBI, NIPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE HAaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HMCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPA3JUYHBIX  Cpeda) |

AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsl, CHJIAa TOKA, JIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHLIUAJIOB, AJEKTPOABIIKYILAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOrO MOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBIC]T HCIIOJB3YEMBIX BEJIMYWH, WX O0O3HAYCHUS U EIUHUILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIIONb3YS
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaia, SHEPrUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSAMOJUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTod(dekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, rmocrynartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, IpHu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paXEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUUH: IPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJUTH OMNBIT H
dbopMyIUpOBaThH BHIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCHOJIb30BAaHUEM
NpSMBIX HM3MEPEHUH: MPU O5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUMA B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa41: BBICTPANBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOIO UCIOJIb30BAaHUS B ITOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpyHle C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNIbl, PALMOHAIBHO paclpelnesaTb OO0sI3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB H TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1.OU3UKA U METO/Ibl HAYUYHOI'O IO3HAHMU S
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Paznen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
eKTpOCTaTHKA 0 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97c¢
Hroro no paszneny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁﬂucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcbl

dusnka — HayKa 0 IIPUPOJIE.

1 Hayunsie MCT(})’K Bl HO?I?HEII)HI/I}I 1 05.09.2025 buGnuorexa [IOK

yd a R https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro MUpa
Poine 1 MecTo dusnku B
OPMHUPOBAHUN COBPEMEHHOM Bubmunorexa IHOK

2 (opps P 1 08.09.2025 Pubmmorerall
HAy4YHOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeATEILHOCTH JIIOIeH
MexaHndeckoe JBIKEHIE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | 12.09.2075 bu6nmorexa LIOK
nBuxkenus. [lepeMelenue, CKopocTh, R https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NPSIMOIMHEHHOE

4 P p 1 15.09.9005 bubnuoreka [{OK
JBUKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOJIUHEHHOE b K

5 YCHROP P 1 19.00.2025 Prommorexa L0
JBUKCHHUE https://m.edsoo.ru/ff0c372¢e
CBo0OoaHoOe najgeHne. Y CKopeHue b K

6 )i I p 1 29.05.2075 nommoreka 1{O
CcBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE. Eu6 11OK

HOIHuoTEKa

7 BIDKEHHE MaTepHaJIbHON TOYKHU 110 1 26.09.2025
a p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

8 [IpuHnun otHOCUTENBHOCTH [ anumes. 1 29.09.2025  bubnuoreka [IOK




WHepunanpHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

bubnunoreka LIOK
9 CYIIEPIO3ULIMU cuil. Bropou 3axoH 03.10.2025
YHEPHOSHL poH 3 hitps://m.edsoo.ru/ff0c3be8
HprotoHa s MatepuaibHOU TOUYKH
Tperun 3axkoH HeroToHa i b K K

10 P A 06.10.2025  Prommorexa O
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna Bu6 110K

HOJIMOTEKA
11 TsoKecTd. IlepBasg kocMudeckast 10.10.2025
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna octd. 3akoH ['yka. Bec

12 yHpyr e 13.10.2025  Promuorera LIOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenust. Koaddunuent tpeHus.

13 Cuna czn OTI/IBJIeI({bI/Iq:I pu BI/IE(CHI/II/I 17.10.2025 Bubmiorexa HOK

p pH A e https://m.edsoo.ru/ff0c376
Tejla B )KUIKOCTH UJIH Ta3e
[TocTymarenbHOE U BpalareabHOe

14 JBIKEHHE a0COIIOTHO TBEPJOTO Tea. 50.10.2025 bu6mmoteka IIOK
Mowment cuibl. Ilnedo cuinl. YcinoBus o https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEIaA
NMnynbsc MmaTepuabHOM TOYKH,

CHCTEMBI MaTEPHUAILHBIX TOUEK. b K

15 p 24102025  PromoTera O
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBMKEHUE
PaboTa ¥ MOIIIHOCTH CHJIBI.

16 Kunernueckas sHeprust MaTepuaabHON 07.11.2025 bubmuorexa [JOK
ToukH. Teopema 06 H3MEHEHUU o https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [TorenmaneHas SHEPTHS. 10.11.2025  bubnuoteka [IOK




18

[ToTenuuanpHas SHEPTUst yIpyro
nepopMHUPOBaHHOW TIPYKUHBIL.
[TorennuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHINAJIbHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

10.11.2025

https://m.edsoo.ru/ffOc461a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas pabota
«HccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MPUMEPE PaCTSIKCHHS
PE3UHOBOTO KI'yTa

12.11.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0b4206

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHbBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. nddysus

Xapaxkrep JABUKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os, KUIAKOCTEH
U TBEPABIX TEI

17.11.2025

21.11.2025

24.11.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

23

Macca monekyn. Konuuecto
BeulectBa. [locTositHHas ABoraapo

28.11.2025

24

TenmoBoe paBHOBecue. TeMneparypa
u e€ uzmepenue. [llkana remneparyp

01.12.2025




Henscus

WUneansusiii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25 05.12.2025
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTypa Kak Mepa
CpeaHEel KHHETUYECKON SHEPTUU bubmuorexa [IOK
26 pelt P 08.12.2025 &
JBUKECHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI 12.12.2025
JlaGoparopHnas pabota
«MccnegoBanue 3aBUCUMOCTH MEX b K
28 8 Y 15.12.2025  Puomrorexa [0
rnapameTpamMu COCTOSTHUS https://m.edsoo.ru/ff0b4206
Pa3peXKEHHOT0 ra3a»
H3onporiecchl B M€ambHOM ra3e u ux
29 poxx it 16.11.2025 bubnunorexka LIOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoObl e€ n3menenus. KonuuectBo
30 22.12.20p5  Promorera [OK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrus OAHOATOMHOI'O UJI€AIbHOTO
rasza
bu6mmoteka IIOK
31 Bupel reruionepenaun 26.12.2025
s pelt https://m.edsoo.ru/ff0c5¢c36
VY eapHas TEIIOEMKOCTD BEIISCTBA. Bu6 OK
OTEKa
32 KonnuecTBo TemioTs! npu 29.12.2025 nommorexa [
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AauabaTHbIi mpoiecc
[TepBbIii 3aKOH TEPMOAMHAMHUKHU U €TO
33 P pMo 12.01.2026 Pwomorexa LHOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTs nporeccoB B 16.01.2026 ~ bubaunorexa [{OK




npupoze. Bropoii 3akoH
TePMOANHAMUKHI

[Tpuniun nevicteus u KII/{ TenmoBoi

https://m.edsoo.ru/ff0c6230

bubnunorexa LIOK

35 19.01.2026
MAaIlITHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ{ 23.01.2026
DKOIOTrHYeCKUE IPOOIEMBI

37 P 26.01.2006  Promorera [OK
TEIUIOIHEPTETUKHA https://m.edsoo.ru/ff0b4206

18 O6o6maromuii ypok «MolteKysipHast 30.01.2026 bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY o https://m.edsoo.ru/ff0c6938
Kontponbnas paboTa mo teme By 10K

HOJINOTEKA
39 «MonexkynspHas buzuka. OCHOBBI 02.02.2026
yip b https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
ITapooOpa3oBaHue U KOHIEHCAIHSL.

40 pooop bl 11 06.02.2026 bubmuoreka [{OK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOoIIOTHAs ¥ OTHOCUTEILHAS Eubs 1OK

nOInoTEKA

41 BJIQXKHOCTH Bo3ayxa. HacheIeHHbIH 09.02.2026

% H hitps://m.cdsoo.ru/ff0c64d8
nap
Teépmoe Teno. Kpucramimueckue n
aMop(dHEIe Tena. AHU30TPONHU

42 Iz(b P 13.02.9026 bubmuoreka [IOK
CBOMUCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTEpHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL. Bu6 110K

HOJINOTEKA
43 VYV nennHAS TEIIOTA MJIaBJICHHUA. 16.02.2026
s hitps://m.edso0o.ru/ff0c6708
CyOmmmariust
bu6nunorexa LIOK
44 VYpaBHeHME TEILUIOBOro Oajianca 20.02.2026
P hitps://m.edsoo.ru/ff0c6820
OnexTpu3anus Tel. DIEKTPUIECKUU
45 TpHU3all P 7.02.2026 bubmuoreka [{OK

3aps. JIBa BUA DJIEKTPHUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsa10B

[IpoBOHUKHU, TUBTIEKTPUKHU U

bubnunoreka LIOK
46 HOJIYIPOBOJHUKHU. 3aKOH COXPAaHEHHUS 02.03.2026
yrp A P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiia
B3aumopeucTBue 3aps10B. 3aK0H BuG 10K
HOJINOTEKA
47 Kynona. ToyedHbIN JIEKTPUICCKUN 06.03.2026
Y p https://m.edsoo.ru/ffOc6ce4d
3apsn
Hanpsisk€HHOCTB IIEeKTPUYECKOro
noiad. [IpuHIMI Cyepno3umuu bu6 K
48 PHHIHI CYTEpHOsHT 13.03.202 Pwommorexa L0
BJIEKTPUYECKUX MoJeun. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
Pabota cuit aieKkTpocTaTH4ecKoro B 10K
HOJIMOTEKA
49 noxad. ITorennuan. PasHocts 16.03.2026
1 https://m.edsoo.ru/ff0c6£00
IIOTEHI[AATIOB
IIpoBOOHUKHN U OUIIEKTPUKHU B
50 3)11?3KT OCTATHYECKOM nol;e 20.03.2026 bubmiorexa LIOK
p ' R https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi MpOHUIIAEMOCTh
bu6mmoteka IIOK
51 OnexkTpoeMKocTh. KoHIeHcaTo 23.03.2026
p a p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH INIOCKOTO
52 KOHJeHCcaTOpa. DHEPrus 3apsyKeHHOTO 27.03.2026 bubmiorexa LOK
A pa. p P T https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
JIaGoparopnas padora "U3mepenue
53 PaTopHatp pet 01.04.2026
AIEKTPOEMKOCTH KOHAEHCAaTOpa
[IpuHIUI NENCTBYSA U TPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAILHOTO b K
54 DS P p 06.04.2026 nonmoreka 11O

ammapara, CTpyHHOTO IPUHTEPA.
DNeKTpoCTaTUYECKas 3allHuTa.

https://m.edsoo.ru/ff0b4206




55

56

57

3azemIieHne AIIEKTPOIpruOOpPOB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaIebHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«3yueHne cMemaHHoOro CoeIMHeHNUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

0.5

10.04.2026

13.04.2026

17.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74£0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC uctounuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

20.04.2026

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIIIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

24.04.2026

60

61

DNEeKTPUUECKUH TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITY4YKOB

ITonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexona. [TomynpoBoiHUKOBEBIE
prOOpbI

27.04.2026

04.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUHU TOK B paCTBOpaX U

2 paciuiaBax 3JIEKTPOJIMTOB. | 08.05.2026 bubnmnoreka HOK
DNEeKTPONUTHYECKAs TUCCOLIUALIMSL. R https://m.edsoo.ru/ffO0c82ba
DNeKTpon3
DJIEKTPUUYECKUHU TOK B ra3ax.

CamocTosTenbHbIN 1

63 _ 1 15.05.2026 Promorexa LOK
HECaMOCTOSTENbHBIM pa3pan. MoiHus. https://m.edsoo.ru/ffOc84ae
[lmazma
DnexTpuueckue mprudopsl U

CTPOMCTBA U UX MTPAKTUYECKOE

64 ycerp p 1 18.05.2026 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TexHUKu https://m.edsoo.ru/ffO0c86fc
0e30MMacHOCTH
O6o0maromuii ypok

65 HIAIOLIWN YP 1 18.05.2026 bubnnorexa [IOK
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Inekrpocraruka. [locTosHHBIN
3NeKTpuYecKuil ToK. Toku B

66 P 5 1 20052006  Promorera [OK
pasnuyYHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
MpoBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)>KHOM HOCHUTEe
PezepBHbiii ypok. KonTposbHas

67 PBHBI YPOK. ROHIP ) 1 25.05.2006 Promorea HOK
pabota 1o Teme "DIeKTPOAUHAMUKA https://m.edsoo.ru/ff0c8c56
Pese i ypok. O0oOmaronuii ypo

63 PBHBIN YPOK LIAIOIIUH YPOK 1 26.05.2026 bubmuorexa [IOK
mo temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
ara ungposbie
Nen/m Tema ypoka Kontpoabubie IIpakrnueckue A p
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl

[TocTostHHBIE MATHUTHI U X
B3anMo/JieicTBUE. MarHUTHOE MOJIE. b K

1 s ) 1 05.09.2025 noamotexa O
BexkTop MaraHuTHOM MHAYKLIMH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnBIT DpcTena. bubmmoreka [JOK

2 . peTea 1 08.09.2025 1
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue | | 12.09.2075 bubnmnorexa [JOK
MAarHUTHOTO TIOJISI KATYIIIKA C TOKOM» R https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaboparopHas paboTa bu6nmoteka IHOK

4 PaTopra pabo 1 1 15.09.2025 Gmmorexa LO
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 19.09.2025 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt o https://m.edsoo.ru/ff0c9df4
Jlopenua
DIIEKTPOMarHuTHasE MHYKIUS.

6 IToTok BEKTOpa MarHUTHOMN 1 29.09.2025

naaykiuu. DJ1C nHaykuuu. 3aKkoH




AIEKTPOMArHUTHOW UHIYKITUH
®dapanes

JlaGopaTopHnas pabota

bubnunoreka LIOK

Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MacChl TPy3a»

7 «Uccnenosanue sIBJICHUS 30.10.2025
a . https://m.edsoo.ru/ffOcal50
3JIEKTPOMArHUTHON MHTYKIIUW)
NuaykTuBHOCTH. SIBIEHUE
camouaaykauu. DJ1C
8 CaMOHWH, yi 15044 9§e Tus 06.10.2025 Bubmorexa HOK
AYKIUH. P o https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJIL KaTYHIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe
TexHu4eckue ycTpoucTBa U X
MIPUMEHEHHUE: TIOCTOSIHHBIC MATHUTHI,
9 AJIEKTPOMArHUTHI, DJICKTPOABUIATEIIb 10.10.2025 Bubmorexa HOK
P » SHCHIPOA . - https://m.edsoo.ru/ff0b4206
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs NIeYb
10 O6o06maromuii ypok «MarautHoe 13.10.2075 bu6mmoteka IIOK
noJie. DIIEKTPOMarHuTHasI WHIYKITUS) o https://m.edsoo.ru/ff0cab82
KontponbHas padoTa o Teme Bu6 110K
HOJINOTEKA
11 «MarautHoe 1I0JI€E. 17.10.2025
https://m.edsoo.ru/ffOcad58
DNeKTpOMarHuTHasT WHIYKITUS
CB00OOIHBIE MEXAHUYECKHE
konebanus. ['apMoHndeckue BuG 10K
HOJINOTEKA
12 KoJieOaHus. YpaBHEHUE 20.10.2025
p . https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu
JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
13 24.10.2025




Koneb6arenbupid kKoHTYp. CBOOOHBIC
AIIEKTPOMATrHUTHBIC KOJICOAHUS B

bu6nmoreka [IOK
14 HIeaILHOM KOJIeOaTeIbHOM KOHTYPE. 05.11.2025
A P https:/m.edso0.ru/ff0cb820
AHaJOTHs MEX1y MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXPaHEHUS DHEPIrUU B UJICATIBHOM 07.11.2025 bubnmorexa LHOK
P P A o https://m.edsoo.ru/ff0cb9c4
K0JIeOAaTEITbHOM KOHTYpE
[IpencraBienue o 3aTyxaromux
KosieOaHusX. BolHyXIeHHBIE B OK
HOIHnoTEKa
16 MexaHH4YecKHe Kojiebanus. Pe3oHanc. 10.11.2025 s
https://m.edsoo.ru/ff0cbb86
BriHyX1€HHBIC 3JIEKTPOMArHUTHBIC
KoJieOaHus
[lepemenHbI TOK. CHHYCOU1aTIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTH
17 IIEPEMEHHOI0 TOKa. AMIIIUTYIHOE U 14.11.2025 bubnuorexa [IOK
pv ' YA o https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIPsHKEHUS
Tpauncdopmarop. IIponssoacTso,
18 ng e ;I:{apn l'IOTp e6§eHHe 17.11.2025 bubnnorexa [IOK
pet Vp o https://m.edsoo.ru/ff0b4206
3JIEKTPUYECKON IHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
MIPUMEHEHHUE DJIEKTPUUECKOT0 3BOHKA, bubmunoreka IHOK
19 P P 21.11.2025 nomorexa Il
reHeparopa NepeMEHHOro TOKa, https://m.edsoo.ru/ff0cc324
JUHUHN 3JeKTporiepeaad
DKOJIOTMYECKUE PUCKHU ITPH
MIPOU3BOJICTBE DICKTPOIHEPTHU.
20 POTBOA POSHED 24.11.2025

KynsTypa ncnonb3oBanus
AJIEKTPO3HEPTUU B TOBCETHEBHOU




KHU3HHU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bubnunoreka LIOK
21 CKOpOCTh pacupoCTpaHEeHHUS U JIJIMHA 28.11.2025
p pactpoctp a https://m.edsoo.ru/ff0cca54
BOJIHBI. [Toniepeynbie U MpoaOIbHbBIE
BOJIHBI
3Byk. CKOpoCTh 3ByKa. I poMKOCTh

22 Y P yka. 1p 01122025  Pubmoreka LHOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX B 10K

HOIHnoTEKa
23 cBourcTBa U ckopocTh. IlIkana 05.12.2025
p https://m.edsoo.ru/ffOccfe0
AJIIEKTPOMATrHUTHBIX BOJIH
[TpuHIIUIEI PaIMOCBS3U B
24 TeIJ)IeBI/I eHI/Iz PassuTne cpencts 08.12.2025 bubnnorexa [IOK
. ' pel o https://m.edsoo.ru/ff0b4206
cBs3u. Paguonokamus
KontpoarHas padora «Konebanus u b K

25 P P 12.12.2025 momorexa 110
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpsimonuHENHHOE pacpoOCTpaHEHUE
CBETa B OJJHOPOJIHOM cpee.

26 Jf pon pen 15.12.2025 bubmuoreka [IOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI Eub 110K

HOIHNOTEKA
27 oTpakeHus ceera. [Toctpoenne 19.12.2025
p . p https://m.edsoo.ru/ff0cd4e0
N300paX€HUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHHE.

78 yTIp 0 |y 99122025 bubmuoreka [JOK
[IpenenbHbIA yroJl MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS

29 JlaGopatopHas pabora «3mepenue 26.12.2025 bubmuoteka [IOK




IMOKa3aTeyid IMPEJIOMIICHUA CTEKIIA»

JIunzsl. [TocTpoenue n3odpakeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnmoreka [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI. 29.12.2025 nosmotera I
https://m.edsoo.ru/ff0cddle
VBenudeHue TuH3bI
JlaGopaTtopHnast pabora
31 «MccnenoBanue CBOMCTB 12.01.2026
U300paXCHUH B TUH3AX)
Hucniepcust cBera. Clo>kHBIN COCTaB
oenoro cBera. L[Bert. JlJaboparopnas
32 1 patop 16.01.2026
pabora «Habitoienue aucrepcuu
CBETa»
13 HNurepdepennus ceera. Judpakmus 19.01.2026 bubnnorexa [JOK
cBeta. JludpakionHas peréTka T https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH. b K
34 Y 53.01.2026 nonuoreka 1{O
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsl U yCTPOICTBA
bu6mmoteka IIOK
35 U yCIIOBUSA UX O€30MacHOTO 26.01.2026
https://m.edsoo.ru/ff0b4206
MIpUMEHEHUS
['panu1IBl TPUMEHUMOCTH
KJIACCMYECKOW MeXaHUKH. [locTymarsl bu6nmoteka [HOK
36 ) Y 30.01.2026 Gmrorexa LO
CHEUUAIIBHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD Eubs OK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE 02.02.2026 nbnuorexa I
https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprusi U UMITYJIbC PEASITUBUCTCKON Eubs OK
- oTeKa
38 gacTulbl. CBA3b MACChl C SHEPTUEU U 06.02.2026 nosmorexa I

HUMITYJIBCOM. 3Hepr1/1$[ ITOKOA

https://m.edsoo.ru/ffOcfc68




KoHnTtposnbHas pabora «OnrTuka.

bu6nmmoreka [IOK

39 OCHOBEI CrIEIIHATIBHON TEO 09.02.2026
HOBBL CHICIHATRHOM TEOpHH https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIHHOCTH
dotounrl. ®opmyna Inanka. Dueprus
40 pMY P 13.02.2026  Promorexa LIOK
1 UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIEN0BaHNE Eu6 1IOK
HOJINOTEKA
41 otod(dexra. OupiTel A. I, 16.02.2026
¢ o https://m.edsoo.ru/ffOcffc4
CrosneroBa
3akonbl poroddderra. YpaBHEHHE
bubmuoreka [IOK
42 DOuumrenta st porodddexra. 20.02.2026
A hoto3(d hitps://m.edsoo.ru/ff0d01 5¢
«KpacHas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H. Bu6 110K
HOJIMOTEKA
43 JleOeneBa. XMUMHUYECKOE IEUCTBUE 25.02.2026
A A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpocTsa u
MIPAKTHUECKOE IIPUMEHEHUE:
44 p p 27.02.2026 bubnuoreka [{OK
¢doro3aeMeHT, HOTOAATUHK, https://m.edsoo.ru/ff0b4206
COJIHEUHas1 baTapest, CBETOIUO/
Permenue 3agau mo reMe «DJI1eMEHTHI b K
45 Jaa 02.03.2026 nommorexa O
KBAaHTOBOM OIITUKM) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL Butt 1IOK
noInoTeKa
46 Pesepdopna mo paccessHUIO 0-4aCTHII. 06.03.2026
pdopaa o p H https://m.edsoo.ru/f0d09 1a
[ImanerapHast Mogenb aToMa
but6mmoreka [IOK
47 IToctynartel bopa 11.03.2026
y p https://m.edsoo.ru/ff0dOafa
W3nydyenune u mornomeHrne GOTOHOB
b K
48 MIPH TIEPEXOJIE aTOMa C OJTHOTO 13.03.2026 nGmroTexa O

YPOBHS SHEPTUH Ha Apyroil. Bubl

https://m.edsoo.ru/ff0dOafa




CIICKTPOB

BousiHOoBBIE CBOMCTBA yacTull. BosiHbI
ne bpouia. KopnyckynspHo-

bubnunorexa LIOK

49 - 16.03.2026
BOJIHOBOU Jiyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTy4YCHUE
OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI Bu6 10K
HOJIMOTEKA
50 Pesepdopaa o onpeaeneHuro 20.03.2026
pdopa beA hitps://m.edsoo.ru/ff0d0fd2
COCTaBa pPaInNOAKTUBHOTO U3Ty4EHUS
CaowictBa anbda-, 6era-, ramma-
n3nydyeHus. Biusguue Bbubianoreka K
51 yi 23.03.2026 1o
paaroakTUBHOCTH Ha )XUBbLIE https://m.edsoo.ru/ff0b4206
OpraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.
M3oronel. Anbda-pacia. Bbubianoreka K
52 v(b p A - 27.03.2026 1o
DNEKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. I'aMmma-uznydyeHue
DHeprusi CBsI31 HYKJIOHOB B sI/Ipe.
SAnepunle peakiiu. AnepHpIn
53 eaIfTO l?l 00JIEMBI nep CIIEKTUBEI 06.04.2026 Bubmiorexa IIOK
p p- 1P - 11ep 7 o https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHUE aCIEKTHI SIACPHOU
YHEPTEeTUKHU
DneMeHTapHble yacTulibl. OTKphITHE
Mo3uTpoHa. MeTo b1 HaOIIOICHUS 1
eTUCTPAIlNU JIEMEHTAPHEIX YaCTHII. bubnuoreka K
54 peruetpan P H 10.04.2026 Omaotexa IO
Kpyrnslii cton «@yHaaMeHTaIbHBIE https://m.edsoo.ru/ff0d0e38
B3auMOJICUCTBUA. EMUHCTBO
bu3NYECKON KapTUHBI MUPa»
DraIrsl pa3sBUTHSI AaCTPOHOMUM. bubnuoreka K
55 P P 13.04.2026 Omaotexa O

[TpuknagHOE U MHEPOBO33PEHUECKOE

https://m.edsoo.ru/ff0b4206




3HaYCHHUE acTPOHOMHH. Buj
3BE€3aHOTO HeOa. Co3Be3usl, SIpKUe
3BE3/bI, INIAHETHI, UX BUIMMOE
nemkenne. ConHeyHas CUCTEMa

Comnune. ConHeunast akTUBHOCTD.

bub6nmoreka [IOK

56 17.04.2026 .
Vcroumuk sueprun CoNHIA 1 3BE3T https://m.edsoo.ru/ff0b4206
3BE3b1, UX OCHOBHEIC bu6nmorexa LIOK
XapaKTEPUCTUKU. 3BE3/1bl TJIABHOU https://m.edsoo.ru/ff0b4206
MOCJIEI0BATEIbHOCTH. BHYTpEeHHEee
57 A . yIp 20.04.20261
cTpoenue 3B€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
sBostoniny CoJHIA U 3BE3]
Muteunsid [Iyte — Hama [Manaktuka. bubnuoreka [IOK
ITonmoxxenue u neuxkenre CoHIa B https://m.edsoo.ru/ff0b4206
58 . 24.04.2026
I'anaktuke. I'anaktuku. YepHbie
JIBIPHI B SIIpaX TATAKTUK
Bcenennas. Paz0eranue rajiakTuk. bu6nmorexa LIOK
Teopus boibioro B3peIBa. https://m.edsoo.ru/ff0b4206
59 27.04.2026
PenukroBoe uznyuenue.
MeraranakTuka
€0 Heperennsie mpooieMbl 90.04.2026 brbmorexa [IOK
ACTPOHOMMUH et https://m.edsoo.ru/ff0b4206
. KoHTpospHas paboTa « DIeMEHTHI 04.05.2026 brbnmorexa LIOK
ACTPOHOMMH ¥ aCTPODHIUKIN 2. https://m.edsoo.ru/ff0b4206
O6o0matomuii ypok. Pois ¢pusuku u bubnuotexa [JOK
62 ACTPOHOMHH B YKOHOMHUYECKOM, 08.05.2026 | https://m.edsoo.ru/ff0b4206

TEXHOJIOTHYSCKOM, COIMAIbHON B




ATUYECKOH cdepax AesTeTbHOCTH
YyeJloBeKa

O6o06maromuii ypok. Poibs u mecto

bu6nmoreka [IOK

63 (U3HKH B aCTPOHOMHMH B 1 13.05.2026  https://m.edsoo.ru/ff0b4206
COBPEMEHHOM Hay4HOUW KapTUHE MUpa
O6o6maromuii ypok. Ponb bubnmoreka [JOK
¢du3nueckoit Teopun B https://m.edsoo.ru/ff0b4206
64 . 1 15.05.2026
dbopMUpOBaHUU TIPEJICTABICHUI O
buznuecKoil kKapTuHe MUpa
O06o6maromuii ypok. Mecro bubmmoreka [JOK
M3UYECKON KapTUHBI MUpa B 0011IEM https://m.edsoo.ru/ff0b4206
65 b P pa B OO 1 18.05.2026
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
Pe3epBHBIi ypoK. MarduTHOE o€, Brbmiorexa [IOK
06 DIeKTpOMarHuTHasE WHIYKITUS ! 20.05.2026  htps://m.edsoo.ru/ff0b4206
PesepBHbIil ypok. Ontuka. OCHOBBI bubnmnorexa [JOK
67 CHelHralbHON Teopun 1 22.05.2026  https://m.edsoo.ru/ff0b4206
OTHOCUTEJIbHOCTH
Pesepnsiit ypok. KBanroBas ¢usnka.
68 DneMEHTHI aCTPOHOMUU U 1 25.05.2026 bubmorexa HOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HNHTEPHE
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