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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaTraM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernoJilaBaHusi yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIIUX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIETIM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTAThl IO roJlaM 00yUYeHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHHUs HOBBIX MAaTEpHalOB C 3aJlaHHBIMU CBOWMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YYE€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢u3MKK IS YpOBHS CpeaHero ooOmiero o0pa3oBaHUs
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX TMPHUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTUM, a TaKXke OOCYKIEHUs
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TECOPUHU, POJU (PYH/IAMEHTAIBHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJII OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBIICHHUA U
MIPOIIECCOB).

CUCTeMHO-IeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPEexIe
BCEr0 3a CYET OpraHU3alMK IKCIEPUMEHTATBHOU ACSTEIHBHOCTH O0YyUYarOIIUXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GPOHTAILHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHUsS, HWCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM 1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJladyd C SIBHO
3aJJaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsSICHEHHE TPOTEKaHUS (PU3NYECKUX SIBIICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeTHEro o0IIero o0pa3oBaHmsl TOJKEH U3y4aThCsl B YCIOBUSAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HeoOXoauMoe JabopaTopHoe O0O0OpYAOBAaHME [JIsl BBINOJIHEHMSI YKa3aHHBIX 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 TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpALUA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUU aHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

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

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

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 (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObsiCHEHUS (PU3WYECKUX SIBIICHUH B TPUPOAEC U JUIsl TMPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpE/IEeNIEHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEIEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIMUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MogaenupoBanue (U3NYECKUX SBICHUM M mpolieccoB. HayuHble THMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemerieare, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasT CKOPOCTB) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PaBHBIE IPOMEXKYTKA BPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

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

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

Tpenue. Buapl Tpenust (mokosi, CKoiabxeHus, 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 TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECHUS TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptsle 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. 3akoHbl 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 3Heprusi MarepuanbHOW TOuku. TeopemMa 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 HSHEPIMM CHUCTEMBI TEIlL.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsIi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIWKECHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ nsMmepenue. lllkama Temmneparyp
Llenbcus.



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

TexHn4eckrue YCTpPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U CIoCcOOBI €€ n3MeHeHus. KonudecTBo TemioTel U pabota. BHyTpeHHsIs
DHEpPrusi  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3IydeHUE. Y AeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

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

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

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHT mnonae3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



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).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphl) Tela Mpu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, 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. Kpucrammmueckue nu amop(ubsle Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. 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 moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBICHUS KPUCTAJUIMUECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOIHUKH, AUANIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN DIEKTPUYECKUX TONeH. JIMHUM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

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

DnekTpoéMKocTb. KoHaeHcatop. DIeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIaAu
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 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 CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBarenpHOE, TAapaIENbHOE, CMEIIAHHOE COEINHEHUE ITPOBOIHUKOB.

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

DONEeKTpOABMXKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

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



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUibl TOKAa U HATIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
YY4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

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 KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeJ, KUAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIY4YEHUs] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE€ HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe nonie. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib M HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexktpudeckoe moje. OJCKTPOABWKYIIAS CHiIa WHAYKUAU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TMOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
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.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailienre YHEPrun Mpu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCUCTBYIOIIEE 3HAYECHHUE CHIIBI TOKa W
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEPEaauH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHHE: MY3bIKaJlbHbIE
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.

Hab6mronenune orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMHA.



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

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK 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 pacceuBaromve JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



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

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEpruu (OTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiiHmreitHa s Gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOIA.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOEHUs siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4EHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

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

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W NEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO u3nyuecKkoil KapTHUHBI MUpA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ComnHI@ W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOW IOCJENOBAaTeIbHOCTH. 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. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenusi HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
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 ©u acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 06a30BOro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKHUE
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,
ompeiesICHHE TUIONIAIU TIIOCKUX (GUTYp U 00bEMa TEll.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHbIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIeKU MATHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJIEKTPOIEpeaady, TEHEpPaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TIpenMeTa «Pu3nKay JOHKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOmUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsi 3CTETUKY HayYHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymei 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 JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM 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: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIM JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusi 3ajiady (U3UYECKOTO COJACpNKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO 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, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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 THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

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

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIe YUYeOHbIe 1eiicTBUS:
OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NeSITEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/yiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3UWLHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mpomecce nocTmKeHUS JIMUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOIIMOHAJILHBIN UHTEIUICKT, MIPEATOIaT AFOTIHIA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepualbHas TOUYKa, HHEpLUUAIbHAs CUCTEMa OTCUETA, aDCOIOTHO TBEPIOE TEIO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABMWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEN, U3MEHEHNE 00BEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3aluUsl, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzne, CBsI3b MEXIy IapaMeTpaMu COCTOSHHA Ta3a B  H30IpoLEccax,
DJIEKTpU3aLus TeN, B3aUMOJIECHCTBHE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETHYECKasi HEprusi, NOTCHIMAIbHASL SHEPTUsl, MEXaHU4ecKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCIIONIb3Ysl (PU3MYECKHE BEIWYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JACUCTBUS TEIUIOBOTO JBUIATENsl; NpPU ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT HMCHOJIb3YEMBIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3HYIECKYIO BEITMUUHY C IPYTUMHU BEIHYHHAM;

ONMCHIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKHE BEIUUYMHBI: ANEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHHs M EIUHHIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI ¥ MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsl MEXAHMYECKOW DSHEpPruM, 3aKOH COXPaHEHUs HMIIYJIbCa,
OPUHIUI CYNEPIO3ULIUA CHJI, MPUHUMUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHMUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIIOTHOM TEMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMNHAMUKH, 3aKOH COXPaHEHMSI
AIIEKTPUYECKOro 3apsia, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMIBI JCHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopMmyupoBaTh MpoOJIeMy/3aMady ¥ THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnMIl U rpaduKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJEKBATHO OLICHUBAThb
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonumy oOydenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPHPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEIEH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HKH: 3JIEKTPUYECKASI TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JEKTPOMAarHUTHbIE KoJeOaHUs U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs M MCKYyCCTBEHHAas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIMONB3YAd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koie0aHUN B KoJeOaTeTbHOM KOHTYpe, 3apsil U cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBICI MHCIIOJIb3YEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHULIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JI@aHHYH0 (U3MYECKYIO BEIMUUMHY C JIpPYTMMHU
BEJIMYMHAMU;



ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/]T MOTypacaga, SHEPTHsl CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBIICHUS, UCIONB3Yys (PU3MUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa mia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0O0PYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOJI0/IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUHN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJTB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIHMITHI, HA OCHOBE aHaJN3a YCIOBHS 33/1auu



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUs yueOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCHOJIb30BAaHUS B OBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh padOTy TPYNIbl, PalUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM nuu(posBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
bu6mmoreka [IOK
11 @ 5 https://m.edsoo.ru/7f41bf72
. W3HKa U METOJIbl HAYYHOTO TIO3HAHUS En6morexa POILI
resh.edu.ru
Htoro no paznemny 2
Pasznea 2. MEXAHUKA
bu6nmoreka [JOK
21 K 5 https://m.edsoo.ru/7f41bf72
' HHEMAaTHKa bubanoreka POIII
resh.edu.ru
bu6mmoreka [IOK
29 7 https://m.edsoo.ru/7f41bf72
' Aunamuka bubanoreka POIII
resh.edu.ru
bu6mmoreka [JOK
53 3 6 1 1 https://m.edsoo.ru/7f41bf72
. AKOHBI coxpaHeHm{ B MCXAaHHKC BI/I6J'II/IOTCK3 PBHJ
resh.edu.ru
Hroro no paszneny 18



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

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

bu6mmoreka [IOK
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN https://m.edsoo.ru/7f41bf72
3.1 9 1
Teopuu bubnuorexa POIII
resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 En6morexa POILI
resh.edu.ru
bubmuorexa [JOK
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 5 https://m.edsoo0.ru/7f41bf72
' ®a30BbIE MEPEXOIBI Bbubmumorexa POIII
resh.edu.ru
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
https://m.edso0o0.ru/7f41bf72
41 DIeKTpOoCTaTUKA 10 1 En6mmorexa POIII
resh.edu.ru
bu6mmoreka [IOK
ITocTosIHHBIN dIEKTpUYECKUN TOK. TOKHU B https://m.edsoo.ru/7f41bf72
4.2 12 1 1
pa3IMYHBIX Cpenax bubnuorexa POIII
resh.edu.ru
Hroro no pazgeny 22
PesepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
MarnuTtHoe nojue. IeKTpoOMarHuTHast https://m.edsoo.ru/7f41c97c
1.1 11 1 3
UHIYKIHS bubanorexa POIII
resh.edu.ru
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbI
bubmuorexa [JOK
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c97c
' KoJIe0anus bubmmorexa POIII
resh.edu.ru
bu6mmorexa [IOK
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
2.2 5 1
BOJIHBI bubnuorexa POIII
resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
23 Onruia 10 3 bubnmorexa POIII
resh.edu.ru
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH



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

OCHOBBI CIEUATIBHOM TE€OpUH

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

3.1 4
OTHOCUTEILHOCTHU Bubmmoreka POIII
resh.edu.ru
Wroro no pazueny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 5 . 6 https://m.edsoo.ru/7f41c97c
. JIEMEHTEI KBAHTOBOM OITUKHU [ ——
resh.edu.ru
bu6mmoreka [IOK
42 C 4 https://m.edsoo.ru/7f41c97c
' TpoctHHe atoma Bubnuoreka POIII
resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE A71pO 5 Bubnuorexa POIII
resh.edu.ru
Hroro no pazneny 15
Pasznen 5. DJEMEHTBI ACTPOHOMUU U ACTPOOPU3ZUKU
bu6mmoreka [JOK
51 5 7 https://m.edsoo.ru/7f41c97c
. JICMEHTHI aCTPOHOMHUH M acTPODH3UKH Euborexa POIII
resh.edu.ru
Uroro no pazgeny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0m1arorIee TOBTOPCHHE 4 bubmuoreka [JOK



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

bubnmorexa POIII
resh.edu.ru

Wroro no pazueny 4

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcesbl
bubnuorexa POIII
1 ®dusnka — Hayka o npupoje. Hayunsie 1 resh.edu.ru bubnuoreka
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa HOK
https://m.edsoo.ru/ff0c32e2
bubnuorexa POIII
Ponb u Mecto pusuku B hopMupoBaHun
. . resh.edu.ru bubnuoreka
2 COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B 1 10K
MPAKTUYECKON JAESITeTbHOCTH JII0IeH https://m.edsoo.ru/ff0c33e6
bubnuorexa POIII
Mexanunueckoe JIBHUKCHUC. OTHOCUTEIBLHOCTD
resh.edu.ru bubnuorexa
3 MEXaHU4eCKoro aBuxeHus. [lepemenenue, 1 110K
CKOPOCTR, YCKOpeHHe https://m.eds00.ru/ff0c3508
bubmmorexa POIII
. resh.edu.ru bubnmoreka
4 PaBHOMEpHOE MPSAMONTMHEWHOE IBUKEHUE 1
HOK
https://m.edsoo.ru/ff0c3620
but6mmorexa POILI
5 PaBHOYCKOpEHHOE TTPSIMOTUHENHHOE 1 resh.edu.ru bubnuorexa
IBHKEHUE 1HOK
https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmnorexa POII

CcBOOOJHOTO MMaIECHUS

resh.edu.ru bubnmoreka



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

1HOK
https://m.edsoo.ru/ff0c39cc

KHUAKOCTHU HUJIM Ta3c

bubnmnorexa POUI
7 Kpuponuneiinoe nBmxeHue. /[Brkenne resh.edu.ru bubimoreka
MaTEepUAIBHON TOUKH IO OKPYKHOCTH HOK
https://m.edsoo.ru/ffOc3ada
bubnmnorexa POUI
[MpuHnMT oTHOCKUTENBHOCTH [ anumest.
. resh.edu.ru bubnmorexa
8 HNuepunaneubie cuctemsl orcyera. [lepBbiit 10K
H
Salom Hptotona https://m.edsoo.ru/ff0c3be8
bubnmorexka POII
Macca tena. Cuna. [lpuHuun cynepno3uiuu
. resh.edu.ru bubnmmoreka
9 cuit. Bropoi 3akon Hetotona juist 110K
MATCPHATLHON TORrH https://m.edsoo.ru/ffOc3be8
bubnmnorexa POII
10 Tperuit 3akoH HeroToHa /U151 MaTepraabHBIX resh.edu.ru bubnuorexa
TOYCK 1HOK
https://m.edsoo.ru/ffOc3be8
bubnuortexa POIII
11 3akoH BceMUpHOTO TsiroreHus. Cuia resh.edu.ru bubnuoreka
TshxecTH. [lepBas kocMHuuecKasi CKOPOCTh [HOK
https://m.edsoo.ru/ff0c3d00
bubnuorexa POIII
resh.edu.ru bubnuoreka
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
HOK
https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunment tperns. Cuna bubnmoreka POII
13 COIPOTHBIIEHUS IPU JBMKEHUHU TENA B resh.edu.ru bubnuorexa

LIOK



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

https://m.edsoo.ru/ff0c3f76

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE bubmmoreka POILI
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. resh.edu.ru bubanoreka
[1neyo cunbl. YciioBUs paBHOBECUS TBEPAOTO HOK
Tena https://m.edsoo.ru/ff0c41a6
NMnynbe MaTepuaabHOM TOUKH, CUCTEMBI bubmmoreka POILI
15 MaTepuaibHbIX TOYEK. MIMIynbe cuibl. 3aKOH resh.edu.ru bubnuorexa
COXpaHEHHUs UMIyJbca. PeakTuBHOE HOK
NBIDKEHUE https://m.edsoo.ru/ff0c43d6
bubnmorexka PO
PaGora u momrHOCTh cuibl. Kunetudeckas
. resh.edu.ru bubnmmorexa
16 SHEprus MaTepualibHOW Touku. Teopema 00 10K
W3MEHEHUU KHHETUYECKOW SYHEPTUU
P https://m.edsoo.ru/ff0c4502
[TorenunanvHas sHeprus. [loTeHIUaNBHAS Bubmuorexa POIII
17 SHEpPrus yrnpyro 1epopMUpPOBaHHOMN resh.edu.ru bubnuoreka
npyxuHbl. [loTeHIInanbpHas YHEprus Tena HOK
BOJIM3U MOBEPXHOCTH 3EMITU https://m.edsoo.ru/ffOc461a
[ToTeHnManbHBIE U HETIOTEHITMATBHBIE CHJIBL.
bubnuorexa POIII
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHIT C
. resh.edu.ru bubnuorexa
18 M3MEHEHHEM MEXaHUYEeCKOH dHepTun LIOK
CUCTEMBI Tell. 3aKOH COXPaHEHUS
. p https://m.edsoo.ru/ff0c478c
MEXaHUYECKOM dHEepPTrun
JlaboparopHnas pabota «VccrnenoBanue CBSI3U
19 paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
SHEPruM Tejla Ha MIPUMEPE PaCTIKESHHS
PE3NHOBOTO KIyTa»
KonTponbhas pabota no teme «KunemaTtuka.
but6mmoreka [IOK
20 Jlnnamuka. 3aKOHBI COXPaHEHHUSI B

MCXAaHHUKE»

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

Bubianorexa POIII
resh.edu.ru bubnmorexa

21 KHHETHYECKOW Teopuu. bpoyHoBCKOe 1IOK
Bkenue. n 3UST
I Hubdy https://m.edsoo.ru/ffoc4dc2
XapakTep IBIKECHUS U B3aUMOJIECUCTBHUS
99 P I; a . Moxe A . bubnuorexa POII
YACTHIL B cTBa. Mozenu CTpOeHUS ra3oB,
11 Ijl 2 )i P resh.edu.ru
KUJKOCTEH U TBEPIBIX TET
93 Macca mounekyn. KonndecTBo BeliecTsa. Bubmmorexa POI
[TocrosiHHas ABOraapo resh.edu.ru
24 TennoBoe paBHOBecue. Temmeparypa u eé bubmmoreka POILL
usmepenue. lllkana remneparyp Llenbcus resh.edu.ru
Bbubnuorexa POIII
o5 Wneanpueiii raz 8 MKT. OcHOBHOE resh.edu.ru bubnmoreka
ypaBHenue MKT HOK
https://m.edsoo.ru/ffOc4fde
. bubmmnorexa POII
AOcomoTHas TemrepaTypa Kak Mepa cpeHei
N resh.edu.ru bubanoreka
26 KMHETUYECKOW YHEPTUH JIBUKEHUS MOJIEKYII.
VYpasHeHue MeHpaeneeBa-Knaneiipona HOK
p p https://m.edsoo.ru/ffOc511e
Bbubnuorexa POIII
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
resh.edu.ru
JIaGoparopHas pabota «lccnemoBanue
28 patop p a bubmmnorexa POII
3aBHCUMOCTH MEXKIY ITapaMeTpaMu
Ay iap P resh.edu.ru
COCTOSTHUS Pa3peKEHHOTO Ta3a
bubnnorexa POIII
29 N3onporiecchl B uaeaIbHOM ra3e u ux resh.edu.ru bubmmorexa
rpaduveckoe MmpeacTaBIeHHe HOK
https://m.edsoo.ru/ff0c570e
30 BuyTpenHss sHeprust TepMOIUHAMUYECKOU bubnuotexa POII


https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS.

resh.edu.ru bubanoreka

KonuyecTBo TermtoTs! u padbota. BHyTpeHHSs s HOK
SHEPrus 0JJHOATOMHOIO HJICAIbHOTO ra3a https://m.edsoo.ru/ff0c5952
bubnmorexa POII
resh.edu.ru bubnuoreka
31 Bunp! Teronepenaun
HOK
https://m.edsoo.ru/ff0c5c36
" bubnuorexa POIII
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
resh.edu.ru bubnmoreka
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. 110K
Annabariptii mpouece https://m.edsoo.ru/ff0c5c36
bubnuorexa POIII
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 resh.edu.ru bubnmmnorexa
IIPUMEHEHHE K U30IpoLeccaM HOK
https://m.edsoo.ru/ffOc5efc
bubnuorexa POIII
34 HeobpaTtumocTs po1ieccoB B MPUPOIE. resh.edu.ru bubnuoreka
Bropoii 3ak0oH TepMOAMHAMUKHU HOK
https://m.edsoo0.ru/ff0c6230
bubnmnorexa POII
35 [Mpunnun nevictus u KI1J TermoBoit resh.edu.ru bubanoreka
MAIIUHBI 1HOK
https://m.edsoo.ru/ff0c600a
bubnuotexa POII
36 [{uxn Kapro u ero KIT/T resh.edu.ru
37 DKooruyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06matomuii ypok «MoneKkysipHas bubnuotexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edso00.ru/ff0c6938
39 KonTtponbHas pabora o Teme bubmuoteka [IOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«Monexynsipaas ¢puznka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOIMHAMUKI
bubnmorexa POII
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. resh.edu.ru bubnuorexa
Ucnapenue u kunenue HOK
https://m.edso0.ru/ff0c63b6
bubnmorexa POII
41 AOCOIOTHAS M OTHOCUTEIbHAS BIAXXHOCTh resh.edu.ru bubnuorexa
BO31yxa. Hacelennslil map HOK
https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u bubnmnorexa POII
42 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB resh.edu.ru bubnmoreka
KpucTaJioB. JKuakue KpucTasuibl. HOK
CoBpemeHHbIE MaTepUalIbl https://m.edsoo.ru/ff0c65f0
bubnunorexa POII
43 [1naBnenue u KpuctayuMzanus. Y ienbHas resh.edu.ru bubnuorexa
tertoTa masieHus. Cyomumanus HOK
https://m.edsoo.ru/ff0c6708
bubnuorexa POIII
resh.edu.ru bubnuorexa
44 VYpaBHeHUe TeroBoro H6aganca
HOK
https://m.edso0.ru/ff0c6820
bubnmnorexka POII
45 DnekTpu3anus Ten. DIeKTPUUEeCKUH 3aps. resh.edu.ru bubnuorexa
JIBa BUa DIEKTPUUYECKUX 3apsIOB HOK
https://m.edsoo.ru/ff0c6bcc
IIpoBOIHMKH, TUDTIEKTPUKH U bubnmnorexa POII
46 MIOJTYITPOBOTHUKH. 3aKOH COXPAHECHHS resh.edu.ru bubmmoreka

QJICKTPHUYCCKOI'0 3apsaa

LIOK
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https://m.edsoo.ru/ffOc6bcc

bubnmorexa POII
47 B3aumopeiicTBue 3apsaoB. 3akon Kymona. resh.edu.ru bubimoreka
TodeuHblil 3JIEKTPUYECKUH 3apsij HOK
https://m.edsoo.ru/ffOc6ce4
. bubnuorexa POIII
Hanpsok€HHOCTD 3JEKTPHUECKOTO TOJIS.
resh.edu.ru bubnuoreka
48 [IpuHIMT Cynepro3uIiuu MEKTPUISCKIX 10K
nonei. JIHHI HANpsCHHOCTH https://m.edsoo.ru/ff0c6df2
bubnmorexka POII
49 Pabota cuit 37eKTpoCTaTHIECKOTO MOJIS. resh.edu.ru bubnuoreka
[Morennuain. PasHocTh OTEHIINAIOB 1HOK
https://m.edsoo.ru/ffoc6f00
bubnuorexa POIII
[TpOBOAHUKY M TUAJIEKTPUKH B
resh.edu.ru bubnuoreka
50 AIIEKTPOCTATUICCKOM ITOJIC. 10K
JWOASKTPHHCCKas POHHIACMOCTE https://m.edsoo.ru/ff0c7018
bubnmnorexka POII
" resh.edu.ru bubnmoreka
51 Onektpoémkoctb. Konnencarop
HOK
https://m.edsoo.ru/ff0c7126
bubnuortexa POIII
59 DIIEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. resh.edu.ru bubnuoreka
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa HOK
https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
54 [TpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMUPOBAJILHOTO aIlliapara,
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CTpYHHOI0 IIPUHTEpA. DJIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIICHHE AIEKTPOIpruOopoB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunsiii Tok. Cuiia

55
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu
[TocnenoBarenbHOE, MapaieIbHOE,
CMEILIAHHOE COEIMHEHNE MPOBOIHUKOB. bubnmnoreka HOK
56 0.5
JlaGopaTtopHast pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY
bubnmnorexa POUI
57 PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO TOKA. resh.edu.rubu6nmoreka
3akon J[xoyns-Jlenma HOK
https://m.edsoo.ru/ff0c7838
3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aNeKTpudeckon uenu. Kopotkoe 3ambIkaHue. BuG 110K
HOJIMOTEeKA
58 JlaGoparopHas pabota «H3mepenune D/1C 0.5
patoprai p p A https://m.edsoo.ru/ff0c7ae0
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
DNeKTPOHHAS TPOBOAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS bubnmnorexa POUI
METAJIJIOB OT TEMIIEPATYPHI. resh.edu.ru
CBepXnpoBOAUMOCTb
60 DJIEKTpUYECKUH TOK B Bakyyme. CBOICTBa bubnuotexa POII
9JIEKTPOHHBIX MTy4KOB resh.edu.ru
[MonynpoBoAHUKH, UX COOCTBEHHAS U
61 MpUMecHasi MpoBOIUMOCTh. CBoMCTBa p—N bubnnorexa [JOK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI
62 DNEKTPUYECKUH TOK B PaCTBOPAX U bubmmoreka POIL



https://m.edsoo.ru/ff0c74f0
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paciuiaBax 3JCKTPOJIUTOB.
:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus.

resh.edu.ru bubanoreka
IHOK

DIIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
DJIIEKTPUUYECKHI TOK B Ta3ax.
. . bubnuorexa [IOK
63 CaMOCTOSATEIbHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nasma
DIeKTpuYecKre MpUuOOPHI U YCTPOMCTBA U MX
64 n aKTquCKoe 1} PII)MeHSHHe };'I zBI/ma 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTH
. bubnuoreka [{OK
65 O0600mamul ypok «IEKTPOTHHAMUKAY 1 httos://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuorexa [IOK
ANEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PezepBHblit ypok. KonTposbHas paboTa 1o 1 bubmuoreka [IOK
TeMe "DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O60061maomui ypok no 1 bubmmnoreka HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
[TocTossHHBIE MATHUTHI U KX bubmuorexa POII
1 B3auMojieiicTBue. MaruutHoe nosie. Bektop 1 resh.edu.ru bubnuoreka
MAarHuTHOM MHAYKIMH. JINHUM MAarHUTHON [HOK
WHIYKIIUU https://m.edsoo.ru/ff0c9778
bubmuorexa POII
MarsuTHoO€ 1oJjie TPOBOTHUKA C TOKOM.
. resh.edu.ru bubnmoreka
2 OmneiT Opcrena. Bzaumopeiicteue 1 1IOK
IIPOBOJIHUKOB C TOKOM
POBOA https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabora «/3yuenue 1 1 bubnnoreka [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBr€ MarHUTHOTO TIOJISI HA TIPOBOTHUK C
4 tokoM. Cuna Amnepa. JlaGopaTopHas pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarfHuTa Ha paMKy C TOKOM»
. bubmuorexa POII
JleficTBe MarHUTHOTO TTOJISI HA
resh.edu.ru bubnuoreka
5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna 1 10K
Jlopenna. Pa6ota cuier Jlopenia
peil pel https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas HHAyKIHs. [ToTok
6 BEKTOpa MarHuTHOM MHAYKIHU. DJ1C 1 bubmuorexa POIII
MHIYKIIUH. 3aKOH 2JIEKTPOMAarHUTHOM resh.edu.ru
nHaykiuu dapanes
7 JlaGopatopnas pabora «/ccnenoBanue 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW>

https://m.edsoo.ru/ffOcal50

OHEPIHUU B UACAIIBHOM KoJIe0aTeIbHOM

NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH. bubmuorexa POIII
8 O/1C camouHIyKIIMH. DHEPTUsS MarHUTHOTO resh.edu.ru. bubimoreka
I10JIs1 KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE HOK
oJie https://m.edsoo.ru/ff0ca600
TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
9 MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
AJIEKTPO/IBUraTElNb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHUI], MHAYKIIHOHHAS 11€Yb
10 Oo6o06maromuit ypok «MarautHoe mnose. bubnnorexa [HOK
DneKTpoOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ffOcab82
11 Kontponbnas pabota nmo teme «MaruutHoe bubnuorexa [JOK
nosie. DJIeKTPOMarHuTHasE UHIYKLIUS https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI. bubnuorexa POII
12 I"apmonunueckue xonebanus. Y paBHEHUE resh.edu.ru. bubnnoreka
rapMoHUuYecKux kojebanuii. [Ipespaienue [HOK
SHEPIUU https://m.edsoo.ru/ffOcaf06
JlaGopatopHnas pabora «/ccnenoBanue
13 3aBHCHMOCTH MEpUO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»
Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM bubmmorexa POIL
14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXITY rg(s)h}.(edu.ru. bubmmorexa
rs;zg:;;:f;hm 1 SCKIPOMATHUTHAIMA https://m.edsoo.ru/ff0cb820
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUs bubnuorexa [IOK

https://m.edsoo.ru/ffOcb9c4
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KOHTYpE

[Ipeacrarnenue o 3aTyxaromux KoJaeOaHUsIX. bubnuorexa POIII
16 BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS. resh.edu.ru. bubnnoreka
Pesonanc. BeinyxaeHHbIe HOK
ANIEKTPOMArHUTHBIC KOJeOaHus https://m.edsoo.ru/ffOcbb86
[Tepemennsbiii Tok. CUHYCOUIATBHBIN bubnuorexa POIII
17 MepeMEeHHBIN TOK. MOIITHOCTh EPEMEHHOTO resh.edu.ru. bubimoreka
TOKa. AMIUIUTYIHOE U JE€HCTBYIOLIEE HOK
3HA4YECHHUE CHUJIbI TOKA U HAIIPSKEHUS https://m.edsoo.ru/ffOcbd34
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u bubnuorexa POIII
noTpedIieHne NIEKTPUIECKON IHEPTHH resh.edu.ru.
Y CTpOICTBO 1 IPAKTHUECKOE IPUMEHEHUE
19 3HeI£[pI/IIIeCKOF0p3BOHKa, reHepETopa bubmmoreka LIOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JIMHHIA 3JIeKTponepeaad
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTposHeprun. KynbpTypa ucronb30BaHus
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS bubnuorexa POII
91 pacnpoctpanenus. [lepuon. CkopocTth resh.edu.ru. bubnmoreka
pacnpocTpaHeHHs U JTMHA BOJIHBI. [HOK
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI https://m.edsoo.ru/ffOcca54
bubnunorexa POIII
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. resh.edu.ru. bubnmoreka
BricoTa Tona. TemOp 3ByKa [HOK
https://m.edsoo.ru/ffOcccOc
bubmuorexa POIII
93 ONEeKTPOMarHuTHHIE BOJIHBI, UX CBOICTBA U resh.edu.ru. bubnnoreka
ckopocTb. [lIkana 31eKTpOMarHuTHBIX BOJIH [HOK

https://m.edsoo.ru/ffOccfe0
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HpI/IHI_[I/IHLI PaaroCBA3U U TCIICBUACHUS.

24
Pa3BuTtue cpencts cBsa3u. Panuonokanus
bubmuorexa [JOK
25 KonTponbnas padota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA B
26 OJHOPOIHOM cpeje. ToueuHbIil HCTOYHUK bubmorexa HOK
P peie. https://m.eds00.ru/ff0cd350
ceera. Jlyu cBera
OTtpaxeHue cBera. 3aKOHbI OTPAKEHUS
27 cgera. [TocTpoenue n3o0paxkeHuil B IOCKOM bubmorexa LIOK
' P P https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 orpaxkeHue. IIpenenbHbIN yroJ MmojaHoro bubmmorexa LIOK
P - pen yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopunas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHHS CTEKJIay https://m.edsoo.ru/ff0cd67a
. bubnuotexa POIII
Jlunzel. [loctpoenne n3obpaxeHuit B THH3E.
. resh.edu.ru. bubnmoreka
30 dopmysa TOHKOH JIMH3BI. Y BeTUYCHHE
JTUH3bI LOK
https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas pabota «lccnenoanue
CBOMCTB M300paKEHUH B TMH3AX»
Hucnepcus cseta. ClokHbIN cocTaB 0€10ro
32 ceeta. L[Ber. JlabopaTopHas padora
«HabnroieHre qUCTIepCUU CBETa
bubmuorexa POIII
33 Wnrtepdepennus creta. udpaxnus ceera. resh.edu.ru. bubnnoreka
JudpakimonHas pemeTka [HOK

https://m.edsoo.ru/ffOced22
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HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

bubmuorexa [JOK

34
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpruOOPHI M yCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
. bubmuorexa POII
['paHUIBI TPUMEHUMOCTH KJIACCUYECKOM
. resh.edu.ru. bubnnoreka
36 MexaHuku. [locTynaTsl ciennanbHOM TeOpuH LIOK
OTHOCHTEIRHOCTH https://m.edsoo.ru/ffOct862
37 OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3ame]JIeHre BpEMEHHU U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJbC PEISITUBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmorexa LHOK
Hel P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnuorexa [JOK
CIIEIMATIbHON TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
bubnunorexa POIII
41 OTtkpeiTHE U HccienoBanue Gorodddexra. resh.edu.ru. bubnnoreka
Omertet A. I'. CToneroBa [HOK
https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 SﬁHmTegHa H(is)lq)(i)OTOB(l)(geKTa «KpacHas bubmmorexa [OK
a AP https://m.edsoo.ru/ff0d015e
rpaauta» Gotodddexra
43 Hasnenue ceera. OneiTel [1. H. JIeGenena. bubnmoreka [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue yCTpONCTBA U MPAKTUYECKOE

npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
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COJTHEYHas OaTapesi, CBETOIUOT

45 Pemenne 3aga4 o Teme «JI€MEHTHI bubmuorexa [JOK
KBAaHTOBOU OITHUKHU» https://m.edso0.ru/ff0d0302
Mongens atoma TomcoHa. OnbBITEI

46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK

PHOP P t https://m.edsoo.ru/ff0d091a
[InanerapHas MmoJesb aToMa
bubnmorexa POIII
47 Tocrynare Bopa resh.edu.ru. bubimoreka
[HOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GOoTOHOB MPU

48 ne g;o € aToMa ¢ ou:{oro q)OBHﬂ SHGPFI/II/I bubmorexa LHOK

pexol N s P p https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl ciekTpos
BonnoBrle cBolicTBa yactuil. BonHsl e

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnuorexa [JOK
nyanu3M. CIOHTaHHOE U BBIHYXJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE paTnOaKTUBHOCTU. OTBITHI

50 Pesepdopna no onpeneneHnio cocrapa bubnuorexa LIOK

PhOPA pea https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CoiicTBa anb(a-, 6eTa-, raMMa-u3Iy4eHuUsI.

ol BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpPTaHU3MBI
OTKpbITHE IPOTOHA U HEUTpOHA. I30TOMEI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubnuorexa [IOK
MMO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
M3ITy9CHUE

53 DHeprus CBA3M HYKJIOHOB B siape. SnepHbie bubnmnoreka [JOK
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peakumu. SnepHsiit peaktop. [Ipobiemsl,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AIEPHON YHEPrETHKHU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOII0IeHUS U
pErucTpaluy 3JIeMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMOCHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa

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

55

Bun 3Bé3an0r0 HebOa. Co3Be3nus, spKue
3BE3/1bI, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrema

56

57

58

59

60

Comaue. CoyHeuHast akTUBHOCTE. MCTOUHUK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTUKH.
3BE31pI II1aBHOM MMOCIIEN0BATENLHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposrrornu CoutHIIa U 3BE3

Muneunsiii Ilyte — Hamma 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNamaktuke. ['anmaktukn. YEpHbIE NBIPHI B
sIpax raJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyuyeHue.
MeraranakTuka

Hepemennsie mpobieMbl acCTpOHOMUHT

61

KonrtponbHas pabota «1eMeHTHI
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aCTPOHOMMUU U aCTPOPUIUKI

62

63

64

O6o0maromuii ypok. Pois ¢puszuku u
aCTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITMATBLHOM 1 dTHUYCSCKOM
cdepax AeITeTbHOCTH YeIIOBEKa

O6o0maromuii ypok. Poibs 1 mecto pusuku
Y aCTPOHOMHHM B COBPEMEHHOMN HAy4YHOU
KapTUHE MHpa

O6o06maromuii ypok. Poib ¢pusndeckoii

Teopuu B ((OPMUPOBAHUHU TIPE/ICTABICHUI O
¢busnueckoil KapTuHe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM PsiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEICTABICHUIT O
OpUpo/Ie

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLIUS

67

68

PesepBHbIit ypok. OnTrka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEILHOCTH

Pezepuslil ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka, 11 kmacc/ Msakumes [.JI.,, byxosne b.b., Uapyrun B.M. mon

penakiueit IlapdentreBoit H.A., AxumonepHoe oOmiectBo «M3maaTenbcTBO
«IIpocemenue»
®usuka, 10 xmacc/ Mskumes [.51., byxoBueB b.b., Corckuit H.H. mon

penakuueit IlapdentbeBoit H.A., AxuuonepHoe oOuiectBo «l3narenbcTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Eptotkun E.C. ®usuka. 10 k1. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI

(6azoBblii U yrayoneHHbIi ypoBeHs) / YMK Msikumena I7.J1.

2. Eprotkun E.C. ®usuka. 11 k1. CamocTosiTenbHbIE U KOHTPOJIbHBIE pa0OThI
(6azoBblii 1 yrayOneHHsIi ypoBeHs) / YMK Msikumena I7.J1.

3. [TapdentreBa H.A. COopuuk 3anau 10-11 knacc. bazoBeiit ypoBens/YMK

Msxumesa ['.JL.

4. PeimkeBuu A.Il. 3agaunuk 10-11 kmacc.
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

OnextpoHHas ¢popma yaeOHHUKA
bubmmorexa POIII (resh.edu.ru)
Enunas kosutekius nudpoBsIx 00pa3oBaTeIbHBIX pecypcoB (School-

collection.edu.ru






