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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUN K pe3yiabTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHLEMUUU MpenojaBaHus ydeOHoro mnpeamera «®dusnka» B 00pa3oBaTeNIbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4YeOHBIMH TMpenMeramu. B Hei
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca (pU3MKu Ha 0230BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeaMera «Dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
Ka4yecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckort reorpadguert U actpoHoMmmueil. Mcmonb3oBaHME U AKTUBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (GU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH psAJ WAEH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIMUIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTHMUYECKHX MPHIOKEHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHHKM M TEXHOJOTHH, a TaKXe 00CYyKIeHUs
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, PO () YHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpPraHMu3aluy SKCIEPUMEHTAIbHOU AESTENIbHOCTH O0Yy4aroluXcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MpaKTHUECKUX padoT. Brijenenue B yka3aHHOM MEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
OOy4aIOUIMMUCSI YMEHUSIMU HPOBOJUTH KOCBEHHBIE H3MEPEHHUs, HCCIEIOBaHUS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHHE TPOTEKaHUsI (PUBMYECKUX SIBJICHUN W TIPOILIECCOB B OKpYKAIOIIEH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKH HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.
JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JACMOHCTpAIUN IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.
OCHOBHBIMH TIETISIMH H3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS
e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOMICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM

bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B
npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMBl  3HaHUH 00  oO0muUxX  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OOBbsiCHEHUS (PU3UYECKUX SIBICHHM B TPUpPONEe U JUISI TPUHITHUS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHWMaHHE (UMYECKUX OCHOB WM MPHUHIIAIIOB JEUCTBUS TEXHHYECKHUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpPEAEIIEHUS] TOCTOBEPHOCTH MOJIYYEHHOIO PE3yibTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre GU3MYECKUX SBIEHUW U TporieccoB. HaydHbple THUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEpeMeIIcHus
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obOpamienus. LleHTpocTpeMurensHOe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHHU IIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHMYECKOM JHEPrHMM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BelIeCTBA. Moaenu CTPOCHUs Tra3oB, XKUJIKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpedHEd KUHETHYECKOW SHEPruHM TEIUIOBOTO JABWKEHUA dYacTul rasza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHAEC CYILIECTBOBAHUE MEXMOJIEKYIISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAaT€ HA OCHOBE HM3MEpPEHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 aauabarHoM mnporecce. llepBbli 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHET'0 CTOpaHusi, ObITOBON XOJOIUIBLHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MeHeHre BHYTPEHHEN SHEPTUH (TeMIlepaTypbl) TeNa Mpy TEIUIoNnepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaenpHON TEMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHS OT JaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJJNEeKTpUYecKuil 3apsan. JlBa BuAa >IEKTPUUYECKHX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULUN AJIEKTPUUECKUX MOoNeil. JIMHNUM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN anapar, CTpYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi OJHOM (3aMKHYTOM) 3neKTpuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUM OCTh
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopsie pabomaoi

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM CONEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H € KypcaMH MaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIHH HA OCU KOOPJUHAT, CII0)KEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C HCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAHOMATE€pUaAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. dinekTpoauHaMuKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTeBue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HallPaBJICHHE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHW. OJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO I1OJISI KATYIUKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE DJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTreMarTu4ecKuid MasiTHUK. Y PaBHEHHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
AIEKTPOMAarHUTHeIMU KonieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIE€OaHMUS.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOAaTeIbHOM CHCTEMBbI (NMPYKUHHBIN WIH
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TeNeBUAEHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYIOH H
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbli yros mOJIHOTO
BHYTPEHHET'O OTPAKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoluX U paccenBaronnx JmH3ax. dopMyna TOHKOH JIMH3BL. YBEIHYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpaxkimoHHas pemérka. YCIoBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB MpU TNaJCHUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doroanmapar, MPOEKIMOHHBIN amnmapar, MHWKPOCKOIM, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.
OtkpeiTe 1 uccnenoBanue poroaddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
doronaTuuk, coaHeuHast 6arapesi, CBETOAHOI.

Jlemoncmpayuu

®oTto3((PeKT Ha ycTaHOBKE C IIMHKOBON TIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
crekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BosiHOBBIE cBOMCTBA yacTull. BonHbl ae bpouia. KopnyckyisspHO-BOIHOBOU
yaJli3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenne nuHedyaThIX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykionHas mojens siapa [elizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTE3 SI€p.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI 3BE3] TJIABHOM IOCJIEN0BATEIIbHOCTU. BHYTpeHHEE CTpoeHuE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBa3zapel. UEpHBIE ObIPHI B sSiApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronenns HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponsr (Qu3uku u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpPaA, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
OMooruu, XUMUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpPEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TIOMAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKast CTPYKTypa TBEPIBIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVHAW DJIEKTPOIEpEIad, TEHEpPATOp NEPEMEHHOrO TOKa,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAThl OCBOECHUS yueOHOro npeameTa «OU3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULMN 00YYaOIErocs Kak aKTUBHOIO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO1IecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allkH;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccrn u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIbHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTHEW, KIIFOUEBBIMU NOHATUAMU U METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBCHHBIE CBSI3W UM aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUS 1O (u3uKe B MPAKTHYECKYIO 00JacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMH MOJydeHUs MHPOpMaLMK (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CcpeacTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIEHUE Ha YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiar ¢ y4E€TOM MHEHHMM Y4aCTHHUKOB, OOCYXIaTh Ppe3YyIbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITEIbHOCTh B 00JIAaCTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMOYTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEHIEHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JAPYTHUX HA OLIMOKH.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHWE, CIOCOOHOCTh aJalTUpPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJ/IbTATDBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KAapTWHBI MHUpA, B PA3BUTUHU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICATIbHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHN:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSMOJIMHEITHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIApPCHHUE, KOHIACHCAIMS, TUIaBIICHWE, KPUCTAUTA3AIUs, KHIICHHE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

ONKCHIBATh MEXAaHWYECKOE IBWIKEHUE, UCIONB3Ys (U3MUECKUE BEITUYHHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3MUecKril CMBICT MCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS] WU EIUHHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KMHETHYECKasi HEPIrHUsl XaOTHUUECKOro JBUKEHUS MOJIEKYJ, CpeJIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(h(OUIIMEHT TI0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OMHMCAHUH
IPAaBWIBHO TPAaKTOBaTh (PU3WYECKHH CMBICT MCIOIB3YEMBIX BEIUYHH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBL: AJIEKTPUUECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETMYUHAMH;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUTT  CYMEPIIO3UIIMNA CHJI, TIPUHIIAIT PaBHOMPABUS HHEPIIUATBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJB30BaHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
co0upaTh YCTaHOBKY W3 MPEUIOKEHHOTO 00OpYyIOBaHUS, TPOBOAUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

WCCIIEIOBATh  3aBUCUMOCTH  MEXAy (U3WyeckuMu  BeIMYUHAMU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBiia OE30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHbBI U MPUHLUIBI, HA OCHOBE aHaJlM3a YCIOBUS 3aa4M
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 3a/]a4: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUHUBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOUCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALIUN
U TIPEJCTABICHUSI YUeOHOW M HAyYHO-TIOMYJISIPHON MHGOpMAINK, TOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH CPELE;



paboTaTh B TpyHIe C BBHIIOJHEHUEM pAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTprUBaeMoi MpoOIeMBbl.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTHUHbI MHUpA, B DPA3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IEKTPUYECKUN 3apsifl, Jyd CBETA, TOYEYHBIM UCTOYHUK CBETA, AlEpHAs
MOJIeNIb aTOMa, HYKJIOHHAash MOJEJb aTOMHOTO sijipa MpU pelieHud (U3HUYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aHUMOJEVWCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W TOOJASpU3alMs CBETa, JHCIEpCUsi CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYaToro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

ONKCHIBaTh W3YYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3MYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBUKYILAs Cuja, paboTa ToKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONKCHIBATh HW3YyYCHHBIC KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3YS
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIMYJbC (OTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIOIb3YEMbIX BEIWYUH, UX OOO3HAYEHUS] W EIUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHLHNBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHSI DHEPruH, 3aKOH COXPAHECHHSI UMITYJbCA, 3aKOH COXPAHECHMS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYeCKOE BbIpAXKEHHWE U YyCJIOBHS (TpaHUIbI, O0JACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SBICHUN U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPECHHS (PU3UUYECKUX BEIMYMH, MPU
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OPSIMBIX U3MEPEHHUI: TPU HSTOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W MPOECKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DU3MUECKYI0 MOJIEJb, BBIACIATh (PU3NYECKUE BETUYMHBI U (HOPMYIIbI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYKICHHI C ONOpOW Ha H3Y4YEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMAIMHU, MMOTYYCHHON U3
Pa3NUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM 3KOJOIMYECKOI0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pPA3JIMYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JI€ATEILHOCTh B HECTAHIAPTHBIX CUTYALMSIX, aIEKBAaTHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Wroro no paznemy 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbBIE
" Tema ypoka Konrtpouasnsbie | IlpakTnueckue Aara tubposLIe
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
NHCcTpyKTa)X 11O TEXHHUKE

1 6e3onacHocT. Pu3nKa — HaykKa o 1 bubmuorexa [JOK
npupojae. Hayunbie MeTOIbI MO3HAHKS 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIIero Mupa
Pousb 1 MmecTo Qpu3uku B

5 (hopMHUpPOBaHUM COBPEMEHHON HAyYHOM 1 bubmotexa [JOK
KapTUHBI MUpPA, B IPAKTUYECKOM 05.09.2023 | https://m.edsoo.ru/ff0c33e6
JEATeIbHOCTH JIIOAEH
MexaHn4eCcKOe ABUKEHHUE.

3 OTHOCUTEIILHOCTh MEXaHUUECKOTO 1 bubmoteka IJOK
nexenus. [lepemenienue, ckopocTs, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TpsIMONTMHENHOE 1 bubmorexa [IOK
NIBUOKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620
Bxoxanas koHTpoabpHas padora.

5 PaBI?OYCKOpeHiOG npanfonnﬂeu'ﬂoe 1 bu6amorexa [IOK

18.09.2023 | https://m.edsoo.ru/ff0c372e
JBUKECHUE

6 CBoOonHOE azieHne. Y CKOpeHue 1 bubmmoreka [IOK
CBOOOJIHOT O MaJIeHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc

7 Kpusosmnelinoe aBuxxeHue. /[Buxxenue 1 bu6mmoreka [JOK
MaTepHaNbHOU TOUKH MO OKPYKHOCTHU 25.09.2023 | https://m.edsoo.ru/ff0c3ada



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

[Ipunuun otHocutensHoCcTH ["anmunes.

8 WueprinanbHble CHCTEMBI OTCUETa bubmioreia LTOK
pH . ' 26.09.2023 | https://m.edsoo.ru/ff0c3be8
ITepBebiii 3akoH HptoTOHA
Macca tena. Cuna. [IpuHnun
9 CyIepIio3uniuu cuil. Bropou 3akoH brbmorexa [JOK
yreprosut -+ DTOPOM 3 02.10.2023 | https://m.edsoo.ru/ff0c3bes
HproTOHA 111 MaTepruasbHOW TOYKH

10 Tperun 3axkoH HeroToHa 111 bubmmoreka LIOK
MaTepuaIbHBIX TOUEK 03.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro Tarotenus. Cuia

11 TsoxectH. [lepBas kocMuyeckas bubmorexa [JOK

P 09.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOpOCTb
bubmioreka [IOK
12 C .3 I'yka. B
118 YHPYFOCTH. J8KOM & yka. Bec Tela 10.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KosddunueHt tpenus.
13 Cuna czn OTI/IBJIelf)lzlq:l;l )il BI/ISCGHI/II/I bubmorexa [JOK
P puA 16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJsa B )KUJIKOCTH UITU Tra3e
[TocTynmarenbHOE ¥ BpamaTeIbHOe

14 JBIDKEHUE a0COIIOTHO TBEPAOTO TENa. bu6mmoreka [JOK
MowmenT cuibl. [1neuo cunbl. YcnoBus 17.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECUA TBEPAOrO Tela
HNmnynsc maTepuaabHOW TOUKH,

15 CHCTEMbI MaT€PUAJIbHBIX TOYEK. bubmuorexa [IOK
Nmmynbe cuitbl. 3aKOH COXpaHCHHUS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABUKEHUE
PaGoTa 1 MOIITHOCTD CHJIBI.

16 Kunernueckas s3Heprus MaTepuaabHON bubmuorexa LIOK
Touku. Teopema 00 U3MEHEHUU 24.10.2023 | https://m.edsoo.ru/ff0c4502

KMHETHYECKOW 3HEpruu



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

17

[ToTennuanbHas SHEPrus.
[ToTreHnnmanbHas SHEPTUs YIIPYTO

e OpMUPOBAHHOH MIPYKUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H
TOBEPXHOCTH 3eMJTH

07.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenumanbHbIE U HEMOTEHIIUAJIbHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM
MeXaHUYeCKOW YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHs MEXaHUYECKOU
SHEepruu

13.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlabopatopnas padora «MccrnenoBanue
CBsI3U pa6OTBI CHJIbI C UBMCHCHUECM
MEXaHHYECKOW SHEPrUH Telia Ha
MIpUMEpE PACTHKCHUS PE3UHOBOTO
KTyTay

14.11.2023

20

KonTtponbshas paborta o reme
«Kunematuka. JluHaMuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE

20.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE I1OJI0KEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOW Teoprun. bpoyHOBCKOE
neuxenue. Juddysus

21.11.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U

B3aUMOJICH CTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl Ta30B, XKUJKOCTEN U
TBEPABIX TE

27.11.2023

23

Macca monekyn. KonmnuectBo
BemectBa. [locrossHHass ABorajpo

28.11.2023

24

TennoBoe paBHoBecue. Temneparypa u



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

e€ usmepenue. lllkana remnepartyp
Llenbcus

04.12.2023

Wneansyeni raz B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT 05.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TeMIeparypa Kak Mepa

26 CpeIHEN KNHETUYECKOW SHEPTrUn bubmuorexa [JOK
JBUKEHUSI MOJIEKYJ. YpaBHEHHE 11.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlaapToHa. 'a30BbIE 3aKOHBI 12.12.2023
Jlabopatopnas padora «MccrnenoBanue

28 3aBUCUMOCTH MEXY MapaMeTpaMu 18.12.2023
COCTOSIHMSI pa3peKEHHOT 0 ra3a»

29 H3omporecchl B Uji€adIbHOM ra3e u ux bubmmoreka [IOK
rpadudeckoe mpeacTaBiIcHNE 19.12.2023 | https://m.edsoo.ru/ff0c570e
BryTpennss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 crocoObI e€ u3mMeHeHus. KommaecTro bubmotexa [JOK
TEIUIOTHI ¥ pabdoTa. BHyTpeHH: s 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi OIHOATOMHOT O U€aIbHOTO
rasa

31 Buapl Tenonepenaun Bubmiorexa OK

26.12.2023 | https://m.edsoo.ru/ff0c5¢c36
NHCcTpyKTa)X IO TEXHUKE

39 0e3omacHOCTH. Y IeTbHas TeMI0EMKOCTh bubmotexa [JOK
BeuiecTBa. KonnuecTBo TEIOTh Ipu 09.01.2024 | https://m.edsoo.ru/ff0c5¢c36
Ternyonepenave. AnnadaTHBIA MPOIECC

33 [IepBbIil 3aKOH TEPMOJIUHAMHUKHU U €TI0 bubmmorexa [IOK



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

[pPUMEHEHHE K U30IPOIleccam 15.01.2024 | https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtuMocTh IpoIIecCcoB B IPUPO/IE. bubmoteka [JOK
BTopoii 3aKk0oH TepMOIMHAMUKHI 16.01.2024 | https://m.edsoo.ru/ff0c6230
35 ITpunuun aeiicreus u K11/ Tennosoit bu6mmoreka [JOK
MaIluHBI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ] 93.01.2024
37 DKonoruyeckre npodsieMsl
TEMJI0HEPT ETUKU 29.01.2024
38 O6o6maromuii ypok «MoJiekyJisipHas bubmoteka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
Kontponbphas pabora o reme Bu6 LIOK
noJmoTeKa
39 M .0
«Mosetyaipuaz usica. OcoBbl 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKID)
40 [TapooOpa3oBaHue U KOH/ICHCAIIUS. bubmorexa [IOK
Ucnapenue u xkumnenue 06.02.2024 | https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHAS U OTHOCUTEIbHAS bu6mmoreka [JOK
BJIAXKHOCTb BO37yXa. HachleHHblii nap 12.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU30TPONHUS bubmmoreka LIOK
CBOMCTB KpHUCTaJUIOB. JKuakue 13.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctasuibl. CoBpeMeHHbIE MaTepuabl
[TnaByieHne U KpUCTATN3AIIAS. Eu6 10K
noImoTeka
4 .
3 YAeILIAS TEMNOTA AR CHIL 19.02.2024 | https://m.eds00.ru/ff0c6708
CybOmmmanus
bu6moreka [JOK
44 b 0
PABHCHHE TCILIOROTO banarca 20.02.2024 | https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tell. DIEeKTPUIECKUH bubmotexa [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsi. J[Ba BUIA DIEKTPHIECKUX 26.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
1 ;
46 | norymposommc, Jacon coxparcrnna Butmonera [10K
YHPOBOAHHICH. P 27.02.2024 |  https://m.edsoo.ru/ffOc6bee
ANEKTPUUECKOT O 3apsiaa
B3anmopencTBue 3apsaoB. 3akoH
47 Kyinona. To4yeuHbIH 3JIEKTPUYECKUU brbmorexa [TOK
Y ' ™ 04.03.2024 | https://m.edsoo.ru/ffOc6eed
3apsn
Hanpssk€HHOCTD 3JIEKTPUYECKOTO TOJIS.

48 ITpuHuun cyneprno3uuuu bubmuorexa [IOK
ANEKTPUYECKUX ToNeH. JInHnuu 05.03.2024 | https://m.edsoo.ru/ffO0c6df2
HaNPSIKEHHOCTH
PaGoTa cuit aeKTpocTaTHYECKOro

49 nosist. [Torenmman. Paznocts bubmorexa [TOK

' HHas 11.03.2024 |  https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
[IpoBOOHUKYN U AUDIEKTPUKU B
50 3J1peKT I([)CTaTI/IH:CKOM HOFJ)IG bubmmorexa [IOK
P ' 12.03.2024 |  https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi IpOHUIIAEMOCTh
N bubmotexa [JOK

>1 neTpociiKocts. Konercatop 18.03.2024 |  https://m.eds00.ru/ff0c7126
DIIEKTPOEMKOCTD MJIOCKOTO

52 KOHJCHCATOpa. DHEPrus 3apsKEeHHOTO bubmorexa [JOK

A pé- P P 19.03.2024 |  https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa
Jlabopatopnas padora "U3mepenue

53 .
3IEKTPOEMKOCTH KOHIeHcaTopa" 01.04.2024
ITpuHUMT AEHCTBUSI U IPUMEHEHU E

o4
KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO 02.04.2024

ammapara, CTpyHHOTro MpuHTEpa.
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DJIEKTPOCTATHYECKAS 3AILUTA.
3azemiieHUe SIEKTPOIPUOOpPOB

55

DNEeKTpUYECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conportusnenue. 3akoH Oma st
ydacTka Lenu

08.04.2024

56

HOCJIG,H OBAaTCJIbHOC, IMapalJICJIbHOC,

CMCIIaHHOC COCAUHCHNC TPOBOJHUKOB.

JlaGopaTtopHas pabora «/3yuenue
CMEILIaHHOI' O COEIMHEHNUS PE3UCTOPOB)»

0.5

09.04.2024

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTB JIEKTPUUYECKOTO
Toka. 3akoH [[>xoyns-Jlenna

15.04.2024

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 1151 TOJAHOM (3aMKHYTOM)
anekTpuueckor nenu. Koporkoe
3ambikaHue. JlabopatopHas paboTa
«M3mepenne DJC nuctouyHmka Toka u
€ro BHYTPEHHET'0 COIPOTUBIICHUS»

0.5

16.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs TPOBOJAMMOCTH TBEPIBIX
METAJIOB. 3aBUCUMOCTh
COIIPOTUBJIEHUSI METAJIOB OT
temnepaTypbl. CBEpXIpOBOANMOCTb

22.04.2024

60

DIEKTPUYECKUN TOK B BAKyyME.
CBoHCTBa 2JIEKTPOHHBIX ITy4YKOB

23.04.2024

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHasi TPOBOAUMOCTh. CBOHCTBA
p—n-nepexona. [1oaynpoBoJHUKOBBIE
pUOOPHI

29.04.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUYECKUH TOK B pacTBOpax U

62 pacrjiaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DIIEKTPOIU TUUECKAS TUCCOLMAITHS. 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DNEeKTPUUYECKUH TOK B ra3ax.

63 CamocCTOSITEIbHBIN U 1 bubmotexa [JOK
HECaMOCTOSITENIbHBIN pa3psa. MoHusl. 06.05.2024 | https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpuyecKue npudopsl u

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmmoreka LIOK
npumenenue. [IpaBuia TeXHUKH 07.05.2024 | https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O6o0maromuii ypok 1 bubmorexa [IOK
«IIEKTPOIUHAMUKAY 13.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponbshas paborta o reme

66 «Qnekrpocratuka. [locTossHHBII 1 bubmmorexa LIOK
anekTpuueckuii Tok. Toku B 14.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpenax»

67 PesepBublii ypok. KonTponshas padota 1 bubmmoreka LIOK
o TeMe "DieKkTpoaruHaMuKa" 20.05.2024 | https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIii ypok. O000maromuil ypok 1 bubmuoreka LIOK
o TemaM 10 kiacca 21.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE

Ne Mara uugposbie
Tema ypoka Konrpoasbnsbie | IlpakTuyeckue

n/n Bcero H3YyYCHUA oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcnl
HNHCTpyKTaX MO TEXHUKE
0e3omacHocTH. [10CTOSIHHBIC MAarHUTHI
1 1 UX B3auMoJelcrsrue. Marautaoe 1 bubmmorexa HOK
. 01.09.2023 | https://m.edsoo.ru/ff0c9778

nosie. BekTop MarHMTHOW UHAYKIWH.
JIMHUY MarHUTHOW UHYKIUU
MarauTHOE€ 10Jie TPOBOAHUKA C

) ToKOM. OmnbIT DpcTeaa. 1 bubmotexa [JOK
B3anMopeiicTBHE TPOBOTHUKOB C 05.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHas pabora «3yueHue 1 1 bubmmorexa [IOK
MarHUTHOTO MOJIS KaTYLIKH C TOKOM» 08.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKoM. Cuna Amriepa.

4 JlaGopaTtopHas pabora 1 1 bubmmoreka LIOK
«HccnenoBanne neficTBUA 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHUTa HA PAMKY C
TOKOM)

JleficTBE MarHUTHOIO ITOJIS Ha

5 JIBUKYITYIOCS 3aPS>KEHHYIO YaCTHUILY . 1 bubmmorexa [IOK
Cuna Jlopenna. Pabora cubl 15.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenna

5 BxonHast KoHTpoJIbHAs paboTa. 1
OnexktpomarauTHas uHAyKuus. [ToTok 19.09.2023



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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BEKTOpa MarHUTHOM MHAYKIuU. D/C
MHIYKIMH. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu Papanes

Jlabopatopnas pabora
«MccnenoBanue siBJICHUA
SHCKTpOMaFHHTHOﬁ HUHAYKIOUW»

22.09.2023

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

NunykTuBHOCTD. SIBIIEHHE

camounaykuuu. DJ{C caMOMHAYKIINH.

OHeprus MarHUTHOTO MOJIS KaTyIIKH
C TOKOM. DJIEKTPOMAarHUTHOE 110JIe

26.09.2023

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

TexHuueckue ycTporucTBa U UX
IPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUThl, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHbIX YaCTHULL,
WHJYKIMOHHAs N1€Yb

29.09.2023

10

O6o06marommiit ypok «MarautHoe
I10JI€C. SHGKTpOMal"HI/ITHaSI HUHAOYKIOUSD)

03.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbshas paborta o reme
«MarauTHoe nose.
DneKTpoMarHuTHast UHAYKIHS»

06.10.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHUE
kosebanus. ['apmMoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienre 3Hepruu

10.10.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Teproa MajbiX KolebaHuii rpy3a Ha
HUTH OT JJTMHBI HUTH U MAcChI TPy3a»

13.10.2023



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Konebartenbubid koHTYp. CBOOOHBIE
3JIEKTPOMArHUTHbIE KOJIEOAHNUs B
U7eaTbHOM KOJe0aTeTbHOM KOHTYpE.
Amnanorust Mexny MEXaHH4eCKUMU U
9JIEKTPOMArHUTHBIMU KOJICOaHUSIMU

17.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyiia TomcoHa. 3aKoH
COXpPaHEHUS SHEPTUU B UJ1€AJIbBHOM
KoNebaTeTbHOM KOHTYpe

20.10.2023

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXaromux
kosneOanusx. Beinyk/1eHHbIE
MeXaHHYeCKHe KojicOanus. Pe3onanc.
Brinyx/1eHHBIE JIEKTPOMAarHUTHBIE
KoJieOaHus

24.10.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbir ToK. CUHYCOUAATBHBIN
MepeMEeHHBIN TOK. MOIITHOCTh
MEePEMEHHOr 0 TOKa. AMIUTUTYTHOE U
JIEACTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U
HaNPSDKEHUS

27.10.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IpousBonctso,
nepeqayda u noTpedieHue
JNEKTPUUECKON SHEPTUH

07.11.2023

19

YCTpoiiCTBO M MPAKTUYECKOE
IPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTropa NepeMeHHOro TOKa,
JIMHUH 3eKTponepenay

10.11.2023

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKU NIPU
MIPOU3BOJCTBE ICKTPOIHEPIUU.
KynpTypa ncnons3zoBanus
3JIEKTPOIHEPIUU B TOBCEAHEBHON

14.11.2023



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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KHU3HU

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuon.

bu6moreka [JOK

21 C
KOPOCTE PACHIPOCTPRHENIT 1 JTTHna 17.11.2023 |  https://m.edsoo.ru/ff0ccas4
BoIHBI. [ToniepednHsbie U Mpo10JIbHbBIE
BOJTHBI
99 3Byk. CkopocTb 3ByKa. [ pomMKkoCTh bubmuotexa [JOK
3Byka. Beicota Tona. TemOp 3Byka 21.11.2023 | https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBOWCTBa U cKOpocTh. [llkamna bummorexa [IOK
P i 24.11.2023 | https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJIH
[TpUHIHTIBI paHOCBSI3H U
24 .P
TesieBuIeHNS. Pa3BuTHE CpeacTB 98.11.2023
cBs3u. Panpnosnokamus
o5 Kontponbshas padora «Konebanus u bubmmorexa [IOK
BOJIHBD) 01.12.2023 | https://m.edsoo.ru/ffO0cc6f8
[IpssMmonuHeitHOEe pacnpoCTpaHEeHUE
26 CBETa B OIHOPOJHOM cpelie. bubmotexa [JOK
Toueunslif nctounuk ceera. Jlyu 05.12.2023 | https://m.edsoo.ru/ff0cd350
CBETa
OTtpakenue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoenue bummorexa [IOK
p o p 08.12.2023 | https://m.edsoo.ru/ffocd4e0
U300paKeHUHU B TUIOCKOM 3€pKaiie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHEE oTpaxkeHue. [IpenensHpin bubmuorexa LIOK
yroJI IOJTHOTO BHYTPEHHET O 12.12.2023 | https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JIabopaTtopHas paborta «M3mepeHue bubmmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8
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MOKA3aTels PEJTOMIIEHHS CTEKIIA» 15.12.2023 | https://m.edsoo.ru/ffOcd67a
JIunzel. [ToctpoeHue n3o0paxeHuit B
30 mH3e. DopMyia TOHKOW JTMH3bI bubmiorexa LTOK
- POPMY ’ 19.12.2023 | https://m.edsoo.ru/ffOcddle
VYBenuueHune IMH3bI
JlabopaTtopHas pabora
31 nu i
« CCJIGI[OBaIiI/Ie CBOICTB 99 12,2023
M300paKEHUM B TMH3AX)»
Hucnepcus ceta. ClI0XKHBIA COCTaB
39 oenoro ceera. [[Ber. JlabopaTopHas
pabota «HabmoaeHue qucrepcun 26.12.2023
CBETa»
33 Wnrepdepennus ceera. udpakuus bubmuorexa LIOK
ceta. J{udpaknuonnas peméerka 29.12.2023 | https://m.edsoo.ru/ff0ced22
HHcTpyKTaX IO TEXHUKE
34 6e3omnacHocTu. [lomepedyHoCTh bubmmorexa [IOK
] P 09.01.2024 | https://m.edsoo.ru/ffocf02e
CBETOBBIX BOJH. [lonspu3arus ceeta
OnTrueckue nNpudopsl U yCTpoicTBA
35 0
M YCJIOBHS UX 0€30MacHOro 12.01.2024
TIPUMEH CHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIacCUUeCKOU MexaHuku. [TocTynaTel bubmuorexa [JOK
CreMaIbHOW TECOPHH 16.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHTEIBHOCTH
OTHOCUTEIILHOCTD OJTHOBPEMEHHOCTH.
37 3amenieHue BpEMEHHU U COKpAIICHUE bubmorexa [TOK
A P path 19.01.2024 | https://m.edsoo.ru/ff0cfad2
JUTAHBI
38 DHeprusi U UMIYJIbC PENIITUBUCTCKOU bubmmorexa [IOK
yacTullbl. CBsI3b MacChl C SHEPTUEH U 23.01.2024 | https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
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HUMITYJIbCOM. 9Heprm{ IIOKOA

Kontponbshas pabora «OnTHKA.

39 OCHOBHI CITEIHATBLHON TEOPHH bubmmorexa [IOK
i P 26.01.2024 | https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEITLHOCTH
40 ®otonsl. Popmyna [lnanka. Dueprus bubmotexa [JOK
U UMITYJIbC (pOTOHA 30.01.2024 | https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIETIOBAHUE 56 [TOK
nomoTeka
41 orospexra. Ombirer A. 1 02.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poroaddexra. YpaBHeHue
42 BH“HmTefIiHa iq’q)oma(b(;@)ema bubmioreia LTOK
A ' 06.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potosddexra
Hasnenue ceera. OnbiTol I1. H.
43 JleOeneBa. XMMHYECKOE IEHCTBUC bubmorexa [TOK
AEEE. A 09.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTponcTBa U
44 MPAKTHYECKOE MPUMEHEHHE:
(dhoToreMeEHT, HOTOIATIHK, 13.02.2024
COJIHEYHas OaTapest, CBETOUO]T
45 Pemenne 3agau mo TemMe «JI€MEHTHI bu6mmoreka [JOK
KBAHTOBOM OITHUKH) 16.02.2024 | https://m.edsoo.ru/ff0d0302
Moaens atoma Tomcona. OnbITHI
46 Pe3zepdopaa mo paccesHuro a-4yacTui butamorexa [IOK
peopAatiop ' 20.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas monens aToMa
bu6moreka [JOK
47 I1 b
OCTYNaTHL bopa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
48 Wznyuenne u norsomieHue GoToHoB bu6mmorexa LIOK
IIpU [IEpexo0Jie aTOMa C OJHOTO 01.03.2024 | https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

YPOBHS 3HEPIruu Ha Apyroi. Buasl
CIIEKTPOB

49

BonHoBBIE CBOMCTBA HJaCTHUII. Bonubl
ne bpouns. KopnyckyinsipHo-
BOJIHOBOW Jyanu3M. CIIOHTaHHOE U
BBIHYXKXJICHHOC U3JIYYCHUC

05.03.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpeITHE paA0aKTUBHOCTH. OTBITHI
Pe3epdopna nmo onpenenenuto
COCTaBa PaJuOAKTUBHOIO U3ITYYEHUS

12.03.2024

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

51

CaowuictBa anb(da-, 6eta-, ramma-
u3nydeHus. BiusHue
PaJMOaKTUBHOCTH Ha JKUBBIC
OpraHu3Mbl

15.03.2024

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbsda-pacna.
DNEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydyenue

19.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B SIZIpE.

S nepHbie peakuuu. SnepHbin
peaktop. [IpoGaembl, mepcrneKTUBHI,
JKOJIOTUYECKUE ACIEKTHI EPHOU
SHEPreTUKU

22.03.2024

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

54

DJyieMeHTapHbIe YacTULlbl. OTKpbITUE
mo3uTpoHa. MeTobl HAOIIOICHUS U
PErUCTpaLiX JIEMEHTAPHBIX YACTHULL.
Kpyrisiii cton «@yHaamMeHTalbHbIE
B3aMMOJIEUCTBUA. EMUHCTBO
(bu3HYeCKOW KapTUHBI MUPa»

02.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

95

Bun 3sé3anoro neba. Co3pesaus,
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SIPKAE 3BE3/bI, IUIAHETHI, UX BUAUMOE
Japrkenue. ConHeyHas CucTeMa

05.04.2024

56

Comune. Conaednast aKTHBHOCTb.
Hcrounnk sneprun ConHIa U 3BE3]

09.04.2024

S7

3BE3/1bI, X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI IIIABHOU
IocJe0BaTeNbHOCTH. BHyTpeHHEee
crpoenue 38€371. COBpeMEHHbIE
IIPEICTaBICHUS O IPOUCXOXKICHUM U
sBomonuu CoHLa U 3BE3]

12.04.2024

58

Muieunsid [yt — Hamma ["anakTuka.
[Honoxenue u npmxenune CoiHua B
l'anaktuke. ['anaktuku. YepHbie
JBIPBI B SIIPAx TaJIAKTUK

16.04.2024

59

Bcenennas. Pazberanne ramakTuk.
Teopus bonpnioro B3phIBa.
PenukToBoe usnyuenue.
MeraranakTuka

19.04.2024

60

HepemeHHme HpO6J’I€MBI aCTPpOHOMUH

23.04.2024

61

KonTponbHas paboTa «31eMeHTbI
aCTPOHOMHH U aCTPODUZUKI»

26.04.2024

62

O6o6maromuii ypok. Ponb Gpusuku u
ACTPOHOMHH B 9KOHOMHYECKOH,
TEXHOIOTUYECKOM, COITUAIbHOMN U
ITHUYECKOH cepax NesTeTbHOCTH
YenoBeKa

30.04.2024

63

O606maromuii ypok. Pons 1 Mmecto




(U3MKH U aCTPOHOMUU B
COBPEMEHHON Hay4YHOU KapTUHE MUPa

03.05.2024

64

O6006maromuit ypok. Pons
(bu3nYecKoil TeOpHH B
(OpMHPOBAaHUY TIPENICTABICHUH O
(bu3nNIeCcKoi KapTHHE MHpa

07.05.2024

65

O6o6marommit ypok. Mecto
¢u3nyecKoil KapTUHBI MUPA B 00LIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUH O IPHPOJIE

10.05.2024

66

Pe3epBHbIl ypok. MarHuTHOE TIOJIE.
DneKTpoMarHuTHasi UHAYKLMS

14.05.2024

67

PesepBubiii ypok. Ontruka. OCHOBBI
CrenaabHONU TEOPUH
OTHOCUTEIBHOCTH

17.05.2024

68

Pesepnblii ypok. KBanToBas ¢usuka.
DneMeHThl aCTPOHOMUH U
acTpopu3UKU

21.05.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kmace/ Mskumies I'.4., byxoenes b.b., Corckuii H.H. oz
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHne»

» ®usuka, 11 kmace/ Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lappentreBoit H.A., Aknimoneprnoe obmiectBo «M3naTenscTBO

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
[TIITY 10xn ®uzuka k MskuieBy, [' pomoBy, KacbsiHOBY

YMK CBb. 3anau 110 ¢uzuke. 10-11 Mskumes. @I'OC

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenute https://file.11klasov.net/13651-uchebnik-fizika-10-klass-
mjakishev.html
https://file.11klasov.net/14446-fizika-11-klass-klassicheskij-uroven-mjakishev-

gja-buhovcev-bb-charugin-vm-parfenteva-na.html Beenure






