MunucrepcTBo npocseumenus Poccuiickoin @enepauun
JenmapramenT oOpasoBanus Tomckoi od1acTu
JenmapramenT oOpasoBanus axmuHuctpanum I'opoaa Tomcka
MyHuIMnaJbHOe ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpPeKIeHne
rumMHa3us Ne24 umenu M.B. Okrsa0pbcekoii r.Tomcka

( )
! AOKYMEHT NOANMNCAH YTBEPXIEHO
2 24 JJIEKTPOHHOWM NOAMUCHIO JAMpeKTop rUMHA3HH
M. 1. Sxy0a

%: A

Ceprudukar: 00B5C7B442A27FBBB234F9CF25DCAAAESS [Tpukaz Ne 113-mip
Bnageneu; MYHULMMANIBHOE ABTOHOMHOE OBLEOBPA3OBATENbHOE

YUPEXIEHVIE TUMHA3VIA Ne24 MUMEHM M.B. OKTABPBCKOM . TOMCKA oT «29» aprycra 2024 r.
Hencreutenen: ¢ 13.11.2023 pgo 05.02.2025

J

PABOYAS IPOTPAMMA
(ID 6029685)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1u1st ooyuaromuxest 10-11 kimaccoB

Pa3zpabotunk: OrpeizkoBa H.H. yunrens pusuku

Tomck 2024



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM IpenMeramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM HM3YYEHHUs] (PU3MKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiemM mupe. IKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  Ompenesser XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIAIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOAE, TpaHUIax
NPUMEHUMOCTH TEOpUH, /I ONHCAaHWS EeCTECTBEHHO-HAYUHBIX SIBICHUN W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  Ga3oBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOy4aIOLUMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIETOBAHMS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIU IS CUTYyalluu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpPEeIMETHOTO KaOWHeTa (U3WKW WIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHH.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYAIOUIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3Y4YEHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C  HMCIOJb30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS PYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHmMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peHICHUS pa3IUYHbIX 3a]a4 C SBHO 3a/laHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anve GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHWE YCIOBHUM JJISi Pa3BUTHUsI YMEHHUM MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TEPEeYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



1. COAEP KAHUE OBYUEHMUSA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHHIBl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelIeHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH MPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokos, cCkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnedo cumbl. YcnoBud
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIUMM CHUCTEMBI TEIl.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE nBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrmeparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3mMeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonarue 00 aamabaTHOM Tmporiecce. IlepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHT mnonae3noro
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucraminueckue u amopubsie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUNA 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) AyieKTpudeckoi memnu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast MIPOBOJUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, TajbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3amblKaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopsle pabdomwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIlECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOW
WHYKIIUH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIKYIAS Cujla WHAYKIUH. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIIEH CHIIBI MHAYKIHAH OT CKOPOCTA U3MEHEHHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarouux KojebaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHUsT W JJuHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW U
4acTOTOM KOJIeOaHMHA.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
oaHOpoiHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBEJIUYEHHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakuronHas pemérka. YclIoBUE HaOIIOIEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.
DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM peHHTHBHCTCKOﬁ JaCTHUIIbI. SHGPFHH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinHmreitHa 11 gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[ImanerapHas mogmens aroma. lloctynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPO/IA.

BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4eHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 saep.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBMDKEHUE.

ConHeynas cucteMma.

Cosnne. ConHeuHas akTUBHOCThb. M cTounuk sHeprum ConHIA W 3BE3.
3BE311bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJIEA0BATEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sIpax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHE TUIOMAIU TIIIOCKUX (Uryp u o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIepeaad, TEHEepaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



2. INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmkay T0IKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKHMX T'yMAaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOU TpaKIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;



5) TpyA0BOro BOCIIHTAHUS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh MHAUBUIYaJIbLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEJNH JeATCIbHOCTH, 3aJaBaTh IMapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
ba3zoBble ucciaeaoBarebCKue 1eUCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTryMEHTHl I JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOWCK, aHaJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3jIMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIE YUYeOHbIe 1eiicTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyITUpOBaThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHSIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedeKkcuu KaKk  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apPryMEHTHl JPYrHMX IMPU aHAJIU3€ pe3yIbTaToB
NEeSATEeTLHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJITATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIuXxcs
COBEPILICHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, MpeAnoararonuii
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AYMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIIECTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBbHOCTH JIOJIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPAOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3apsil IPU pelIeHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKONM TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHUE TeJl, JBWKEHHUE IO OKPY)KHOCTH, HHEpIUs,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, WCIApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYyTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3UYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHWH, WX OOO3HAYCHHWS W CIUHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHUYECKOTO JBIKECHUS MOJICKYJI, CpeIHEKBaApaTHIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHWUs W CAWHMIIBI, HaXOAuTh (OPMYJBI, CBS3BIBAIOIINC JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD TOJIA, MOTEHIIUAJ, Pa3HOCTh MOTEHIINAJIOB,;
pU ONHWCAHWKM TIPABWJIBHO TPaKTOBAaTh (PU3WYSCKUIA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIHUYNHAMH,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIEeCTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJICKY C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIIIOJIHATh JIKCIIEPUMEHTHl 1O MCCIEAOBAHMIO (PU3NYECKHUX SABJICHUM U
IIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHHW, IPU ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS,

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelIaTh KaY€CTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHMM C ONOPOM Ha WM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;



paboTatb B TpYIIE C BBHIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PELIEHUU (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3gdext (poTodrdPdhexT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0O  MPOBOAUMOCTh  PA3IMUHBIX  Cpel) U

AIIEKTPOMArHUTHBIE $IBJIIEHUS (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmiepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTHYECKas CuUjla JIMH3bI, MPU OMHCAHWM TPABUIBLHO TPAKTOBAaTh (M3UYECCKUI
CMBICI UCIIOJBb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIJIEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE ODWHIITEHHa misa PoTtosddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTrO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTYJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00J1acTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HUCCJICAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUsT U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSAMBIX HM3MEPEHUHN: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3314
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHMM C ONOpOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJSIpHON MHGOpMAIUH, MOJYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.






11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Copepxanne
BOCIIUTATEJIbHOI'O
KOMIIAHEHTA

Paznea 1. JIEKTPOJAUHAMUKA

11

MaruutHoe norie.
DNeKTpOMarHuTHas
WHIYKIUS

11 1

bu6nmorexa LIOK

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

I'paxknanckoe
BOCIIUTAHHE
c(hOpMHUPOBAHHOCTD
rpak1aHCKOM
MMO3UIUN
o0yJaromerocst Kak
AKTUBHOT'O U
OTBETCTBEHHOT'O
YJIEHa POCCUMCKOTO
o01ecTBa;
MIPUHSTHE
TPaAUIIMOHHBIX
00I11eY€eI0BEYECKUX
T'YMaHHUCTHYCCKHIX
u
JEMOKPATHICCKUX
LICHHOCTEH;
TOTOBHOCTb BECTH
COBMECTHYIO
JIEATEIIbHOCTD B
WHTEpecax
TPaKIaHCKOTO



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

oO1ecTBa,
y4acTBOBaTh B
CaMOyNpaBJICHUU B
o0OpasoBarenbHON
OpraHu3alii;
YMCHHE
B3aMMO/ICHCTBOBATH
C COITMATbHBIMU
WHCTUTYTaMH B
COOTBETCTBHUH C UX
GYHKIUSAMU U
Ha3HAYCHHEM;
TOTOBHOCTb K
T'YMAaHUTAPHOHN U

BOJIOHTEPCKOU
NEeSTeTbHOCTH;
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKkue u
2.1 3JICKTPOMAarHUTHBIC 9 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41c97c
KoJeOaHus
IIarpunornyeckoe
BOCIIMTAHHE
c(hOpMHUPOBAHHOCTH
Mexanndeckue u bubnunorexa LIOK dop . P .
2.2 5 poccuiickoin
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c .
rpaxaaHCKON
UJCHTUYHOCTH,

MaTPUOTH3MA;



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

2.3

Onruka

10

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

[IEHHOCTHOE
OTHOIIIEHHE K
roCy/1apCTBEHHBIM
CHMBOJIaM,
JTOCTHKEHUSIM
POCCUICKHX
YYEHBIX B 00JaCTH
(U3NKU ¥ TEXHUKH;

IlennocTn
HAy4YHOT0
MO3HAHMSA:
c(hOpPMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
¢du3nyeckoil Hayku;

Hroro no pazneny

24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEIIHATBHON
TEOPUH OTHOCUTEILHOCTH

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

JdyxoBHo-
HPaBCTBEHHOE
BOCIIMTAHWE
c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO
CO3HaHUS,
ATHYECKOTO
MOBE/ICHMUSI,;
CIOCOOHOCTh
OLICHUBATh



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

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

CUTYaLUIO U
IIPUHUMATh
OCO3HAHHBIC
peleHus,
OpPUEHTHUPYSICh HA
MOPAJIBHO-
HPaBCTBECHHBIE
HOPMBI U LIEHHOCTH,
B TOM YHCJIE B
NEeSATEIbHOCTH
Y4EHOTO;
OCO3HaHUE JINYHOTO
BKJIaJa B
IIOCTPOEHHUE
YCTOWYHBOTO
Oyyiiero

4.1

D1eMeHTHI KBAHTOBOI
ONTHKU

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

dcTeTHYECKOe
BOCIIUTAHUE
ACTETUYECKOE
OTHOILLIEHUE K MUDY,
BKJTFOYAsT ICTETUKY
HAy4YHOTO
TBOPUYECTBA,
MPHUCYIIIETO
¢uznveckoii Hayke;

4.2

Crpoenue aToma

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

IK0J0oruIecKoe
BOCIIUTAHHUE



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

c(hOpMUPOBAHHOCTH
JKOJIOTHYECKOU
KYJIbTYPHI,
OCO3HaHHE
Ir100a7aBLHOTO
xXapaxkrepa
DKOJIOTHYCCKUX
pooem;
IJITAHUPOBAHUE U
OCYIIECTBJICHUE
JIEUCTBUI B
OKpY’Karoleu
cpelie Ha OCHOBE
3HAHUS 1IeaeH
YCTOWYHBOTO
pa3BUTHS
YeJIOBEUYECTBA;
pacIIMpeHne OMbITa
JeSITEIbHOCTH
JKOJIOTUYECKOU
HaIpaBJIE€HHOCTH Ha
OCHOBEC
AMEIOIINX CS
3HaHUU 1o pu3HKe;
bubnunorexa LIOK

4. A
3 TOMHOE AAPO S https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U 7 1 bubmuoreka [IOK cTeTHYECKOoe



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

acTpou3uKu

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

BOCIIMTaHHeE
ICTETHYECKOE
OTHOIIICHHE K MUDY,
BKJIFOYas 3CTETHKY
HAY4HOT'O
TBOPYECTBA,
MPUCYIIETO
¢dusnveckoii Hayke;

Hroro no pasneny 7
Pa3nea 6. OBOBLIAIOHIEE TIOBTOPEHUE
6.1 O06o0m1aroriee NTOBTOPCHHE 4 E;IIZJ:I/P/I;T:;(;&OUII?MRQ?C
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Kosun4yecTBo 4acoB DJIeKTPOHHbIE
n/  Temaypoka Becer  Kourpossn = Ilpakrtuueck Aara unpposLIe PopMb1 KOHTpOISE
U3y4YeHust o0pa3oBaTe/bHbIE
n 0 ble paboThI ue padboTsbl
pecypcsbl
®dusuka — Hayka o
nprposte. Hayuanbie bubnuoreka [{OK
1 04.09.2024 https://m.edsoo.ru/ff0c32e
METOBI IIO3HAHUS )
OKpY’KaloIlero Mupa
Pose u mecTo BxoHOI KOHTPOJIb
¢u3uKH B
(dhopMUpoBaHUH
COBPEMEHHOM bubmuoreka [IOK
HAy4YHOU KapTUHBI 1 1 04.09.2024 https://m.edsoo.ru/ff0c33e
MHpa, B 6
MIPaKTUYECKOU
JeSTeNbHOCTH
monen
Mexanuyeckoe
JIBIDKEHUE.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO bubmorexa [IOK
1 11.09.2024 https://m.edso0.ru/ff0c350
TIBVKEHHUSL. 8
[Iepemenenue, B
CKOpOCTb,
YCKOpEHHE
PaBHOMEpHOE 1 11.09.2024 bubmuoteka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

HPAMOJIUHERHOE https://m.edsoo.ru/ff0c362
JIBHDKCHUE 0
PaBHOyckOpenHoOe bubnmnoreka HOK
PSIMOJINHEHHOE 18.09.2024 https://m.edsoo.ru/ff0c372
JIBUDKCHUE €
CBoOomHOEe
najieHue. Y CKopeHue bubmorexa HOK
18.09.2024 https://m.edsoo.ru/ff0c39c

CBOOOIHOTO c
MaJICHUs
Kpuonuneiinoe
JBMOKCHUE.
TBwKene bubnuorexa [IOK

. 25.09.2024 https://m.edsoo.ru/ff0c3ad
MaTepHUaTLHOM a
TOYKH I10
OKPYKHOCTH
[TpuHIMDI
OTHOCHUTEILHOCTH
lanues. bu6nmmoteka LIOK
WueprmansHeie 25.09.2024 https://m.edsoo.ru/ffOc3be
CHCTEMBI OTCYETA. 8
[IepBblit 3ak0H
Hrrotona
Macca tena. Cuina.
[TpunIMn
CYIEPIO3UIIMU CUII. bubmuorexa [JOK
Bropow 3akoH 03.10.2024 https://m.edsoo.ru/ffOc3be

Hrrotona nis
MaTepuaibHOU
TOYKH

8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akoH
Hrrotona gisg

bub6nmoreka [IOK

10 03.10.2024 https://m.edsoo.ru/ffOc3be
MaTepUaIbHBIX 3
TOYEK
3aKOH BCEMUPHOTO
Tsrorenus. Cuna bubmuorexa [IOK
11 TsokecTH. [lepBas 10.10.2024 https://m.edsoo.ru/ff0c3d0
KOCMHUYECKast 0
CKOPOCTh
Cuna ynpyrocru. bubnuoreka [IOK
12 3akon ['yka. Bec 10.10.2024 https://m.edsoo.ru/ffoc3el
Tena 8
Cuna tpeHus.
fpojlig/lgiizT bu6nunorexa LIOK
13 17.10.2024 https://m.edsoo.ru/ffOc3f7
COIPOTHUBIICHUS TIPU 6
JBIDKEHUHU Teja B
YKUJKOCTH WIIH Ta3e
[TocTynarensHoe n
BpalareIbHOe
JIBIKEHUE
aOCOJIIOTHO
IBEDIIOTO Tema, but6mmorekxa [IOK
14 17.10.2024 https://m.edsoo.ru/ff0c41a
MOMEHT CHUJIBL. 6
[Tmeuo cubl. B
VcaoBus
paBHOBECHS
TBEPJIOTO TENA
15 Nmnynbsc 08.11.2024 bubmuotexa [JOK



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

16

MaTepHalIbHOU
TOYKH, CUCTEMBI
MarepuanbHbIX
Touek. Mmmymse
CHUJIBI. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

PaboTa 1 MOIIIHOCTH
CHUJIBI.
Kunernmueckas
JHEpPTruUs
MaTepuanbHON
Touku. Teopema 06
W3MEHEHUU
KHHETUYECKON
SHEPTUHU

08.11.2024

https://m.edsoo.ru/ff0c43d
6

bubnuoreka [{OK
https://m.edsoo.ru/ff0c450
2

17

ITorenmmanpHas
SHEPTHS.
ITorennuanpHas
SHEPTHUsl YIPYTro
nepopMUPOBaHHOH
MPY>KUHBI.
ITorenmmansHas
SHEPTHs Tela
BOJIH3H
MOBEPXHOCTH 3E€MJIU

15.11.2024

but6mmorexa [IOK
https://m.edsoo.ru/ff0c461
a

18

IloTennuanepHeIe U

15.11.2024

but6mmoreka [IOK



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

HEIOTEHIUAJIbHBIE
cuibl. CBsI3b pabOTHI
HEMOTEHIMAIbHBIX
CHJI C U3BMEHEHUEM
MEXaHUYEeCKOU
SHEPTUH CUCTEMBbI
TeNl. 3aKOH
COXpaHEHUs
MEXaHUIECKOH
SHEPTUH

https://m.edsoo.ru/ff0c478
[

19

20

21

Jlaboparopuast
pabora
«HccnenoBanne
CBSI3U PAOOTHI CUITBI
C U3MCHCHUEM
MEXaHUUYEeCKOMN
SHEPTUHU Teja Ha
npuMepe
pacTsKeHus
PE3MHOBOTO JKT'yTa

KonTponbHas
pabota mo Teme
«Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE

OCHOBHEBIE
OJIOXKECHUS
MOJICKYJISIPHO-

1

22.11.2024

22.11.2024

29.11.2024

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

JlaboparopHnasi
padora Nel
«HccnenoBanne
CBSI3U PabOTHI CHIIBI
C U3MCHCHUEM
MEXaHHYECKOU
SHEPIUM Tela Ha
npumepe
pacTsKEeHUs
PE3UHOBOTO JKTyTa»



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

22

23

24

25

26

KUHETHYECKOHN
TEOPUHU.
BpoyHnoBckoe
JIBUKCHHUE.

Huddysus

Xapakrep JBUKEHUS
W B3aUMOJICHCTBUS
YaCTHIL BEIISCTRA.
Mogenu cTpoeHus
ra3os, JKUAKOCTEH 1
TBEPIBIX TEI

Macca monexya.
KommuectBo
BEIIECTBA.
IlocTtossHHAs
ABorazipo

Temuosoe
paBHOBECHE.
Temneparypa u e€
n3Mepenue. [kana
TeMIeparyp
Henscus

Wneanbublii ra3 B

MKT. OcnoBHOE
ypaBHeHue MKT

AOconoTHas
TeMIieparypa Kak
Mepa cpeiHen
KHMHETHYECKOM

29.11.2024

04.12.2024

04.12.2024

11.12.2024

11.12.2024

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4fd
e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

SHEPTHUH JIBHXKCHUS
MOJIEKYIL.
VYpaBHenue
Menneneena-
Knaneiipona

3akon JlanbToHA.

27 18.12.2024
I"a30BbIE 3aKOHBI
JlabopaTopHas
Jlaboparopuast padora Ne2
pabora «HccnenoBanue
«HccrnenoBanue 3aBUCUMOCTHU
28 3aBHUCHUMOCTH MEXITY 18.12.2024 MEXIY
rnapameTpamu napaMeTpamu
COCTOSTHHS COCTOSIHHS
pa3peKeHHOTO Ta3a pa3pekeHHOT0
raza»
N3onporeccer B
HJIeaTbHOM ra3e v X bubnmorexa IOK
29 25.12.2024 https://m.edsoo.ru/ff0c570
rpagudeckoe o
Mpe/ICTaBICHHE
BryTtpenHss
JHEpTrus
TEPMOIUHAMHYECKO
W CUCTEMBI U but6mmorexa [IOK
30 CHoCOOBbI €€’ 25.12.2024 https://m.edsoo.ru/ff0c595

N3MCHCHMUS.
Konunuectso
TEIUIOTHI U paboTa.
Bnaytpennsis

2



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

SHEeprus
OJTHOATOMHOTO
u7ealbHOro ra3a

B! bubnunoreka LIOK
31 10.01.2025 https://m.edsoo.ru/ff0c5c3
TeIUIoTnepe1adn 5
VY eapHas
TEIUIOEMKOCTh
BEIICCTBA.
KoIiiecTso bubnuoreka [{OK
32 10.01.2025 https://m.edsoo.ru/ff0c5c3
TEIUIOTHI PU 5
TerIonepeaaye.
AnnabaTHBIA
mpoiecc
[TepBblii 3aK0H
TCPMOUHAMHKH 1 bubmuoreka [IOK
33 17.01.2025 https://m.edsoo.ru/ffOc5ef
€ro MpUMEHEHUE K c
u3o0Ipoleccam
Heob6patumocts
MIPOLIECCOB B bubmuorexa [JOK
34 npupoje. Bropoi 17.01.2025 https://m.edsoo.ru/ff0c623
3aKOH 0
TEPMOJUHAMUKHU
[Mpunumn neicTBus bubmuorexa [JOK
35 u KII/] TerutoBoii 24.01.2025 https://m.edsoo.ru/ff0c600
MaIIuHbI a
uxn Kapno u ero
36 KITI 24.01.2025
37 DKOJIOTHUYECKHUe 31.01.2025



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

poOIIeMBI
TETUI0IHEPTETUKU

Oo6o06maromuii ypox

«MonekynsipHas bubmmorexa [IOK
38 y2up 31.01.2025 https://m.edsoo.ru/ff0c693
¢usuka. OCHOBBI g
TEPMOIUHAMUKH -
K KonTpoasnas
OHTPOJIbHAS paGora Nel
paBoTa 1Mo Teme bubmmorexa LIOK 110 TeMe
39 «MonexynsipHast 05.02.2025 https://m.edsoo.ru/ff0c6a5
«MounekynsipHas
¢uzuka. OCHOBBI 0
¢dusnka. OCHOBBI
TEPMOJIUHAMHUKIY
TEPMOJIUHAMHKH
[TapoobpazoBanue u
S — bubnuoreka [{OK
40 ACHEATITL 05.02.2025 https://m.edsoo.ru/ff0c63b
Hcnapenue n 6
KHUIICHUE -
AGcomtoTHas U
OTHOCHTEIIbHAS bubmorexa HOK
41 12.02.2025 https://m.edsoo.ru/ff0c64d
BIIQYKHOCTH BO3/yXa. 3
Hacprmennsrii map a
TBEpmoe Teno.
Kpucranmnmueckune n
amopHbIe Tena.
AHuzoTponus bubmuorexa [JOK
42 CBOWCTB 12.02.2025 https://m.edsoo.ru/ffOc65f
KPUCTAJLIOB. 0

Kunkue KpucTauibl.

CoBpeMeHHbIE
MaTepuabl



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

IlnaBnenue n

KpUCTAJUIU3aLUA. bubmmoreka [JOK
43 VYV nenpHas Temora 19.02.2025 https://m.edsoo.ru/ff0c670
IUIaBJICHUS. 8
CyOmumariust
VpasHeHe bubnunoreka LIOK
44 19.02.2025 https://m.edso0o.ru/ff0c682
TEIIOBOro OanaHca 0
DneKkTpu3aius Tel.
DNEeKTPUYECKUH bubnnorexa [JOK
45 3apsin. J{Ba Buma 26.02.2025 https://m.edsoo.ru/ffOc6bc
ANEKTPUUYECKUX c
3apsI0B
[TpoBoaHUKH,
TUDJIEKTPUKA U
HONYHPOBOHHKH. bubmuoreka [IOK
46 26.02.2025 https://m.edsoo.ru/ff0c6bc
3aKOH COXpaHEHUS c
ANEKTPUUYECKOTO
3apsaa
BzaumonencTue
3aps/10B. 3aKOH bubmmoreka [JOK
47 Kynona. Toueunb 04.03.2025 https://m.edsoo.ru/ffOc6ece
INEKTPUUECKUN 4
3apsn
Hamnpsxeénnocts
AIEKTPUIECKOTO bubmmoreka [JOK
48 nosst. [IpuHumn 04.03.2025 https://m.edsoo.ru/ffoc6df

CYTEpIIO3ULINH
AIEKTPUUECKUX

2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

noJyien. Jluaun

HANPSHKEHHOCTH
Pabora cun
3IEKTPOCTATUYECKOT bubnmnoreka HOK
49 o noJis. Ilorennumannt. 13.03.2025 https://m.edsoo.ru/ff0c6f0
PasHocTh 0
[MOTEHIINATIOB
[IpoBoaHMKY 1
IHASIIEKTPUKH B
DJIEKTPOCTATHYECKO Bubmorexa IIOK
50 P 13.03.2025 https://m.edsoo.ru/ff0c701
M IIOJIC. 8
JluanexTpudeckast -
MIPOHHUIIAEMOCTh
DNEeKTPOEMKOCTh bubnmorexa IOK
51 ' 03.04.2025 https://m.edsoo.ru/ff0c712
Konnencarop 6
DNEeKTPOEMKOCTh
IUIOCKOTO
KOHeHcaTOpa bu6nunorexa LIOK
52 pa- 03.04.2025 https://m.edsoo.ru/ff0c72c
DHeprus 0
3apsKEHHOTO B
KOHJICHCATOpa
JaBopatopras JlaGoparopHas
abora "3mepenune padora Ne3
53 P CMEP 10.04.2025 "Msmeperue
ANMEKTPOEMKOCTH .
" ANEKTPOEMKOCTH
KOHJICHCATOpa "
KOHJICHCATOPa
54 [Tpunimn nencTBus 10.04.2025

U IPpUMCHCHUC



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

KOH/ICHCATOPOB,
KOIHUPOBAJILHOTO
amnmnapara,
CTPYHHOTO
MpUHTEpA.
DNeKTpocTaTUYeCcKa
S 3aIIUTA.
3azemiieHue
ANEKTPONpUOOpPOB

DIEKTPUYECKHI TOK,
YCJIOBHS €70
CYILIECTBOBAHUSI.
[TocTossHHBIN TOK.
Cuna Toka.
Hamnpsoxenue.
ConpoTuBieHue.
3akoH Oma a1
ydacTka 1enu

17.04.2025

56

ITocnemoBarenpHOE,
napaiesbHOe,
CMEIIaHHOe
COeIMHEHHE
MIPOBOJTHUKOB.
JlaGopaTopHas
pabota «3yuyenue
CMEIIaHHOTO
COEAMHEHUs
PE3UCTOPOB

0.5

17.04.2025

but6mmorexa [IOK
https://m.edsoo.ru/ffOc74f
0

JlaboparopHnasi
padora Ne4
«M3yuenune
CMEIIIaHHOTO
COCIIMHEHUS
PE3UCTOPOB»

57

Pabora 1 MomIHOCTH

24.04.2025

but6mmoreka [IOK



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

AIEKTPUUYECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/ff0c783
8

58

3akon Oma mis
MOJIHOM (3aMKHYTOM)
3JIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTtopHas
pabota «3mepenue
OJ1C ncrounuka
TOKa U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

24.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae
0

JlabopaTopHas
padora NeS
«M3mepenne D/1C
UCTOYHHKA TOKA U
€ro BHYTPEHHETO
COIIPOTHUBIICHUS

59

OneKTpoHHas
MIPOBOJUMOCTh
TBEPABIX METAJLIIOB.
3aBUCHUMOCTh
COTIPOTUBIICHUS
METaJIJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIUMOCT
b

30.04.2025

60

DIJIEKTPUYECKUU TOK
B BaKyyMe.
CaouicTBa
ANEKTPOHHBIX
MTyYKOB

30.04.2025

61

[TonynpoBoaHuKH,

04.04.2025

but6mmoreka [IOK



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

UX COOCTBEHHAS U

MIpUMeCHast
MIPOBOAUMOCTD.
CsowuctBa p—n-
nepexoja.
[TonynpoBOIHMKOBBI
e npudopsl

DNEKTPUUECKUH TOK
B pacTBOpax u

https://m.edsoo.ru/ff0c84a
e

paciuiaBax bubnuorexa [IOK
62 AJIEKTPOJIUTOB. 04.04.2025 https://m.edsoo.ru/ff0c82b
DNeKTpOoIUTHUYECKAst a
JTUCCOITUAITHS.
DneKkTponn3
DNEeKTPUUECKUH TOK
B razax.
CaMOCTOSTeTbHBIA U bubmorexa LIOK
63 . 10.04.2025 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIIbHBIN .
paspsan. MomHus. a
IIna3zma
DNEeKTpUYECKUe
puOOpHI U
YCTPOWCTBA U UX bubnmnoreka [JOK
64 MPaKTUIECKOE 10.04.2025 https://m.edsoo.ru/ffOc86f
IIPUMEHEHHE. c
[IpaBuna TeXHUKU
0e30MmacHOCTH
65 O6o0maromuii ypok 17.04.2025 bubmuoreka [IOK

«ONEeKTpoIUHAMHUKA

https://m.edsoo.ru/ff0c88b



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

»

D

66

67

68

KonTposnbnas
pabota mo Teme
«DJIEKTPOCTaTHUKA.
[TocrosHHBII
BJIEKTPUYECKUM TOK.
Toku B pa3nmu4HbBIX
cpenmax»
/Bcepoccuiickas
MpoBepoyHasi paboTa
IIPY POBEICHUU HA
OyMa)KHOM HOCHUTEIE

PesepBHbIii yPOK.
KonTponsHas
pabota o Teme
"JnexTpoauHaMuka"

PesepBHbIii YPOK.
Oo6o0maromuit ypox
o reMaM 10 knacca

OBUIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

68

17.04.2025

24.04.2025

24.04.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c8a8
a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c8ch
6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c8f6
c

KonTpoasnas
padora Ne2

1o TeMe
«DJIeKTpOCTaTUKA.
ITocTosiHHBIN
BIIEKTPUYECKUI
TOK. Toku B
Pa3IMYHBIX CPENAX»

KonTpoasnas
padora Ne3

10 TeMe
"DnekTpoaguHAMUKA



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

[TocTostHHBIE MATHUTHI U KX
B3aUMO/ICHCTBHE.
MarnurtHoe none. Bektop
MarHuTHOM UHAYKIIMH.
JIvHMM MarHuTHOM
WHIYKIIUU

MaruautHoe nose
MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzanmonelicteue
MPOBOJIHUKOB C TOKOM

JlaGoparopHas paboTa
«V3y4yeHne MarHuTHOTO
TIOJIS] KATYIIKHA C TOKOM»

JleficTBHEe MarHUTHOTO TOJIS
Ha TIPOBOJIHUK C TOKOM.
Cuna Ammepa.
JlaGopaTtopHnast pabota
«Hccnenosanue neicTBUA

KoanuecTBo 4acoB

KoHurtpousb
Bcero HbIE
padoThI
1
1
1
1

IIpakTHYeckue
padoTshI

Jara
usyde
HUS

04.00.
2024

04.009.
2024

11.09.
2024

11.09.
2024

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Dopmbl
KOHTPOJIs

Bxoanou
KOHTPOJIb

JlabopaTopH
asi padora
Nel
«H3yuenue
MarHMTHOIO
oJis
KaTyIIKH C
TOKOM»

JlabopaTopH
asi padora
Ne2
«Hccnenosan
e NEeUCTBUA



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

MOCTOSIHHOTO MarHuTa Ha IIOCTOSIHHOTO

PaMKy C TOKOM» MarHuTa Ha
paMKy ¢
TOKOM»

JlelicTBME MArHUTHOTO OIS

Ha JIBUXK cst

3apﬂ>1<eH§1;on}2aCTnuy. Cuna 18.09. bubmmorexa LOK

https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabota cubl 2024

Jlopenua

DneKTpoMarHuTHas

nHaykuus. [1oTok BekTopa

MarHuTHOM uHayKuuu. 2J1C 18.09.

HHHYKHHH.33KOHV 2024

3JIEKTPOMArHUTHOM

unaykun Papazaes
JlabopaTopH
asi padora

JlaGoparopHas paboTa Ne3

«MccnenoBanue SBICHUS 25 09. bubnuoreka [IOK «Hccnenosan

JJIEKTPOMArHUTHOU 2024 https://m.edsoo.ru/ff0cal50 = wue siBIeHUS

WHTYKITHH AJIEKTpOMarH
WTHOU
WHTYKITATD)

NuaykTtuBHOCTSH. SBIEHUE

camounHaykuuu. 9J1C

CaMOMHIYKIIUU. DHEPrust 25 09, bubnuoreka [IOK

MAardUTHOTO TOJI KATYIIKH C 2024 https://m.edsoo.ru/ff0ca600

TOKOM. DJIEKTPOMArHUTHOE
nosne



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMECHECHHE:
IIOCTOSIHHBIE MAarHUTBHI,

9 3JICKTPOMArHHTHI, 30.009.
3JICKTPOJIBUTATEIb, 2024
YCKOPHTEIH 3JIEMEHTAPHBIX
YacTHUll, MHAYKIIMOHHAS T1€Yb
O6o0maromuit ypok
10 «MarsuTHoe IoJIe. 30.09. bubmuoreka [JOK
DJIeKTpOMarHuTHas 2024 https://m.edsoo.ru/ffOcab82
WHTYKITHS
KonTpoabHa
s1 pabota Nel
KonrpomnbHas pabora no 0 TEMe
1 TeMe «MarauTHoOE IoJIe€. 03.10. bubmmorexa LIOK «MarHuTtHOe
OEeKTpOMarHuTHas 2024 https://m.edsoo.ru/ff0cad58 = morte.
UHIYKIHS DnexTpoMara
UTHas
WHITYKITAS
CBo0OoIHbIE MEXaHUYECKHE
KoseOanus. 'apmoHnyeckue
12 KoJIeOaHus. Y paBHEHNE 03.10. bubmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
rapMOHUYECKHUX KOoeOaHUH. 2024
IIpeBpamenue 3aepruu
JlaGopartopHas paboTa JlabopaTopH
«HccnenoBanue as padora
13 3aBUCUMOCTH TIEPHOJIa 10.10. Ned4
MaJIbIX KoJeOaHui rpy3a Ha 2024 «HccnenoBan
HUTH OT AJTUHBI HUTH U ue



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Macchl Ipy3a»

KosiebarenbHBIH KOHTYD.
CBo0OoHbBIE
JIEKTPOMArHUTHBIC
KoJieOaHMs B UJI€aIbHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHajorus Mexmay
MEXaHUYECKUMH H
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

10.10.

2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

3aBHCUMOCTH
neproa
MaJIbIX
KoJieOaHMi
rpy3a Ha HUTH
OT JUINHBI
HUTH U MacCHI
rpy3a»

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrun B
u7earbHOM KolleOaTeTbHOM
KOHTYpe

17.10.

2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o
3aTyXaroumx KoJIeOaHusIX.
BrIiHyX1€HHBIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
AJIEKTPOMAarHUTHBIE
KoJieOaHus

17.10.

2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.

bu6mmoreka [IOK



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

18

19

20

21

CunycougaibHbIA
TIEPEMEHHBIN TOK.
Mol1HOCTb NepeMEHHOTO
TOKa. AMIUTUTYTHOE U
JEUCTBYIOIIIEE 3HAYCHHE
CHWJIBI TOKA U HATIPSDKEHUS
Tpancdopmarop.
[TpousBoacTBoO, epenava u
noTpebIeHue NEKTPUUECKOM
SHEPTrUu

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE
JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
ANIeKTpoIepesayd

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE
anekTpo3Heprun. Kynerypa
HCITOIb30BaHUS
3JIEKTPOIHEPTUH B
MMOBCETHEBHOH KU3HH

MexaHnuecKkre BOJIHBI,
YCIIOBUS PACIIPOCTPAHECHHSI.
[Tepuoa. Cxopoctb
pacrpocTpaHeHHs U JTHHA
BOJIHEL. [Tonepeunsie u
MIPOJIOJILHBIE BOJIHbI

07.11.

2024

07.11.

2024

14.11.

2024

14.11.

2024

21.11.

2024

https://m.edsoo.ru/ffOcbd34

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.

bubmuoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

I'pomkocTs 3Byka. BeicoTta 21.11. https://m.edsoo.ru/ff0cccOc
toHa. TemOp 3ByKa 2024
DNEKTPOMAarHUTHBIC BOJTHBI,
93 MX CBOHCTBA U CKOPOCTb. 28.11 bubnnoreka [HOK
[Ikana 31eKTpPOMarHU THBIX 5 0'2 4 " | https://m.edsoo.ru/ffOccfe0
BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuaeHus. Pazsurue 28.11.
CPEJICTB CBSI3H. 2024
Paagnonokanus
KonTposabHa
KoHnTtposbHas padota bubnnoreka [JOK s1 padota Ne2
25 04.12.
«Konebanus 1 BOJTHBI» 2024 https://m.edsoo.ru/ff0cc6f8 «Konebanus
Y BOJTHBI»
IIpsiMonuHeiiHOE
ACIPOCTpaHEHHUE CBETA B
26 I(: Hopo 50171 cpene 04.12 bubmmorexa [JOK
JIHOPO . peac. 7" | https://m.edsoo.ru/ffocd350
ToudeuyHbIi HCTOYHUK CBETA. 2024
JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHbI
97 OTpPa)KEHHUS CBETA. 1212 bubnmnoreka [JOK
[ToctpoeHue n300pakeHUH B ” 0'2 4 " https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Ipenomiienue cBeTa.
[TomHoe BHYTpEHHEE
28 oT axceHHeYTI'II) eleIbHbIN 12.12 bubmorexa HOK
P - pea ~  https://m.edsoo.ru/ffOcd7f6
YTOJI TIOJTHOTO BHYTPEHHETO 2024
OTpakKeHUS
29 JlaGoparopHas paboTa bubmuoreka [IOK JlaGopaTopH



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

30

31

32

33

34

«3MepeHune nmokasaresst
IIPEJIOMJICHUS CTEKIIa»

JIunzsl. [locTpoenne
M300paXeHH B TUH3E.
®opmyna TOHKOM JIMH3BIL.
YBenunueHue JIuH3bL

JlaGopaTtopHnas pabota
«HccrnenoBaHue cBOMCTB
M300paKeHH B TUH3aX)

Hucnepcus cera. CrioxXHBIN
coctaB Oenoro ceera. L{Ber.
JlaGopartopHas paboTa
«Habmonenne nucriepcun
CBETa»

WnTepdepenius ceera.
Judpakuus ceera.
JudpaxknuonHas pemeéTka

[TonepedyHOCTHh CBETOBBIX
BosH. [lonspusanus ceera

19.12.

2024

19.12.

2024

26.12.

2024

26.12.

2024

10.01.

2025

10.01.

2025

https://m.edsoo.ru/ff0cd67a

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

asi padora
Ne§
«3mepenue
MoKazares
MIpeIOMIICHUS
CTEKJIa»

JlabopaTopH
asi pabora
Ne6
«HccnenoBan
W€ CBOMCTB
M300pakeHU I
B JIMH3aX)»

JlabopaTopH
asi padora
Ne7
«Habmronenu
€ IUcIepcun
CBETa»



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPs U

35 YCTPOMCTBA U YCIIOBHSI X 17.01.
0e301MacHOr0 MpPUMEHEHUS 2025
I'paHuUIIBI MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK

36 . 17.01.

IToctynatel cnennabHOU 2025 https://m.edso0.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTHU
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 2401, bubnuorexa [IOK
3amesieHre BpEMEHU U 2025 https://m.edsoo.ru/ffOcfa42
COKpAIIlEHUE JUTUHBI
DHeprus U UMIYJbC
PEIAATUBUCTCKOW YaCTHUIIBI. bubnmnorexa [JOK

38 . 24.01.

CBs13b MacChI C SHEPTUEH U 2025 https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
KonTtpouabna
s1 pabora Ne3
KonTponbHas pabora «Ornruka.

39 «Onruka. OCHOBBI 3101 bubnuoreka [IOK OcHoBBI
ClielIMaIbHON TEOPUU 2025 https://m.edsoo.ru/ffOcf6f0 CIeIMaIbHON
OTHOCHTEIIEHOCTHY TEOPHH

OTHOCHUTEIIBHO
CTH»

40 ®otonsl. opmyia [1naHka. 3101 bubnnorexka [HOK
DHeprus U UMITyJIbC (PoTOHA 2025 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE

41 dotoaddekra. OmbiTor A. I 05.02. bubmmorexa [JOK

CromeroBa

2025

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTodddekra.
VYpaBHeHue DuHIITEWHA 1JIsI

bubmuorexa [JOK

42 05.02.
dotorpdekra. «KpacHas 2025 https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
Hanenue ceera. Onbitsl [1. Bu6 OK

43 H. JIebeneBa. Xumuueckoe 12.02. ubsmorexa I1

B https://m.edsoo.ru/ff0d04a6
JIICUCTBUE CBETA 2025
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE TIPUMEHEHUE!
44 ¢dorosnemeHT, HoTOAATUHK, 12.02.
COJTHEYHas OaTapes, 2025
CBETOLUO
Pemenne 3amau nmo reme
. bubmuorexa [JOK
45 «DneMeHThI KBAaHTOBOM 19.02.
https://m.edsoo.ru/ff0d0302
OITTHKH 2025
Mogens atoma ToMmcoHa.

46 OmnsiTel Pezepdopaa mo 19.02 bubnmnorexa [JOK
paccessHUIO (-4acTHII. 5 0'25 " https://m.edsoo.ru/ff0d091a
ILnanerapHas Moaenp aToMa

bubmuoreka [JOK
47 Hocrynarer bopa 26.02. https://m.edsoo.ru/ff0dOafa
2025
Nznydenue u mornoieHue
OTOHOB IIPH IIEPEXOIE
¢ DI TIEpexon Bu6nuorexa LIOK

48 aToma C OJJHOTO YPOBHS 26.02.

. https://m.edsoo.ru/ffOd0Oafa
SHEPruM Ha Apyroi. Buasl 2025
CIIEKTPOB

49 BoaHoBBIE CBOWCTBA YaCTHII. bubnuorexa [JOK

Bonnsl ne bpoumns. 05.03. https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0ca8

KopnyckynsipHo-BOITHOBOW
nyanu3M. ClloHTaHHOE U
BBIHY)KJICHHOE HU3JTy4eHHE

2025

50

OTtkpeiTHE
paanoakTUBHOCTU. OIBITHI
Pesepdopna o
OTIpEe/ICNICHUIO COCTaBa
PaZMOaKTUBHOTO U3ITYYCHHUS

05.03.

2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaowuctBa anbda-, 6era-,
FaMMa'H3JIyT{CHI/I$I. BJ'H/DIHI/IC
paI[HOElKTI/IBHOCTI/I Ha )XUBbLIC
OpraHUu3MbI

12.03.

2025

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M3oronsl. Anbda-
pacnaj. SJIeKTPOHHBIH U
MO3UTPOHHBINW OeTa-pacra.
I'amma-usnydenue

14.03.

2025

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

53

OHeprus CBA3U HYKJIOHOB B
aape. SnepHbie peakuuu.
SInepHsId peakTop.
[IpoGnemsbl, MepCrEeKTHBEI,
DKOJIOTUYECKUE ACTIEKTBI
AIEPHOU DHEPIETUKH

04.04.

2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
Mertonap! HaOIIOIEHUSA U
perucTpanyu 3J1eMEHTapHbIX
yactul. Kpyrislii cTon
«DyHIaMeHTaIbHbIE

04.04.

2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



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

B3auMoOJIeuCcTBUs. EQUHCTBO
(bU3UYECKON KapTUHBI MUPaY

55

56

Oransl pa3BUTHA
actpoHoMuH. [Ipukiiagnoe u
MHPOBO33PEHUECKOE
3HAaYEHHUE ACTPOHOMHUHU. Bun
3630010 HeOa. Co3Be3aud,
SIPKHE 3BE3/1bI, IIJIAHETHI, UX
BUJIMMOE JIBHMKCHUE.
ConHeuHas cucTemMa
Connue. CoHeuHas
aKTUBHOCTH. MIcTOYHHK
sHepruu CoyHIA U 3BE3]

11.04.
2025

11.04.
2025

57

58

3BE31BI, UX OCHOBHBIE
XapaKTEPUCTHKU. 3BE3IbI
rI1aBHOW
MOCJIEI0BATEIbHOCTH.
BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE
MIPEICTABICHUS O
MIPOUCXO0KICHUH U
sBoronnu CoJIHIIA U 3BE3T

Mineynsid [1yte — Hama
T'amakTuka. Ilomoxenue u
npmkenue CoaHia B
I'amaktuke. ['amakTukn.
UepHbie abIphl B iapax
rajlakTHK

17.04.
2025

17.04.
2025

59

Bcenennas. Paszberanue




ranaktuk. Teopus bonbiioro

24.04.

B3pbIBa. PenmnkToBOE 2025
u3ny4yeHue. MeraraiakTuka
60 Hepemennsie npodiaembl 24.04.
ACTPOHOMHH 9025
KonTpoabHa
s1 padota Ned
KoHnTponpHas padora «DIIEMEHTBI
61 «OIJIeMEHTBI aCTPOHOMMH U 30.04. aCTPOHOMUU
acCTpOPHU3HKIY 2025 u
acTpou3uKu
»
O6o06matromuii ypok. Posnb
(U3HUKN U aCTPOHOMHH B
SKOHOMMYECKO,
62 TEXHOJIOTHYECKOM, 30.04.
COIIMAIbHOM U ATUYECKON 2025
cdepax AeITeTbHOCTH
YenoBeKa
O6o6maromuii ypok. Pons u
63 MeCTO (PU3UKHU U ) 05.05.
aCTpOH(iMI/II/I B COBPEMEHHOM 2025
HAyYHOU KapTHUHE MHpa
O6o06maromuii ypok. Posb
¢buznueckoif Teopun B
64 dbopMupoBaHUH 05.05.
MPEACTABICHUH O 2025

¢u3nueckoil kapTHHE MHUpa




Ob6o06maromuii ypok. Mecto
(u3nvecKoil KapTUHBI MHpPa

65 B 0011IeM PsITy COBPEMEHHBIX 12.05.
€CTECTBEHHO-HAYYHBIX 2025
MPEJICTaBICHUN O IPUPOIE
PesepBHBII ypOK.
66 g/IaFHI/ITHOG noJe. 12.05.
JEKTPOMarHUTHas 2025
UHIYKIHS
PesepBHblii ypok. OnTHka.
67 OCHOBBI CTICITHATBHOM 19.05.
TEOPHH OTHOCUTEIHLHOCTH 2025
Pese i ypok. KBanToBa
PHBIT YPOI. RBAHTORAT bubnuoreka [IOK
68 ¢dusnka. DIeMeHTHI 21.05.
https://m.edsoo.ru/ff0d1784
ACTPOHOMUU U aCTPOPUUKHU 2025



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1 1.1.3.5.1.9.1 (2)I[Typermena H.C., | 2020 nmo 31 amrycra
Baxeesckas H.E., Hcaep JI.A. ®dusmuka. 2025 1.
bazoBbiit ypoBens / ®usmka, 10-it kiacc,
ITpoceemenwue ([Ipoda)

2 1.1.3.5.1.9.2 (2)I[Typermmena H.C., | 2021 nmo 31 amrycra
Baxeesckas H.E., HUcaer [I.A., Uapyrun 2024 r.

B.M. ®usuka. ba3oBsiii ypoBeHs / Ousuka,
11-i1 xknace, [Ipocsemnienue ([dpoda)

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://edsoo.ru/ ®denepanpHas pabodas mporpaMma IO YYEOHOMY MPEIMETY

«®Dusuka (6a30BbIil YPOBEHB)».

A.II. PeimkeBuy. 3anaunuk no ¢usuke mis 10-11 kmaccos.

Marepuaibl Ha Ie4aTHONW OCHOBE (COOPHUKH MPEIMETHBIX 3a/1a4, JEMOBEPCUH

OJIMMITNAAHBIX 1 JTHArHOCTHYCCKHNX SaI[aHI/If/'I, IICYaTHBIC yLIe6HI>Ie I/I3I[aHI/I$I).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
http://school-collection.edu.ru/
https://resh.edu.ru/
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