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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUI K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHUSA Kypca (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (prU3HKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pPSA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3Yy4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHATIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAILHON AESTeTbHOCTH O00YyYaromMXCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenre B yKazaHHOM MepeyHe JadopaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsl OBJaJeHUE OOYYaloMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAHUS 3aBUCUMOCTECH (U3NYECKUX BEIMYWH U
MIOCTAaHOBKY OIIBITOB IO MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nUeckol MOJENbl0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HMHTErpuUpysl 3HaAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
XKU3HU, TpeOyromre BbIOOpa (U3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpazoBaHUsSl JTOJDKEH H3Yy4aThCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIHOHHOE 000PYI0BaHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHMA H  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TeMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMH U3y4CHUS PUUKHU B 00IIEM 00pa30BaHUHU SIBIISIIOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHMsSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O ponu (GU3UKUA AN Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (U3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IUYHbIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHHE (UBMYECKUX OCHOB M MPHUHIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoautcs 170 vacos: B 10 kiacce — 68 waca (2 yaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Hezelo).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (GuU3NYECKUX SBICHUNA M TpolieccoB. HaydHble THIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBblE W IU(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KOOPJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBuxkeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHu4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHOM NPYKUHBL. [loTeHIMaIbHASI SHEPT U TeJa BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHnueckre yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYMNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJIbHAS BIAXHOCTh BO3QyXa. HachlmeHHBbIA map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaisl. llnaBinenue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onekrpuyeckoe mnoje. Hanpspk€HHOCTe  Anektpuueckoro moiid.  I[IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMUPOBAJIbHBIN amnmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBICHUME HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHUM TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpEeHHE JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (hakT, rumores3a, (QuU3WyecKas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B dKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOW WHAYyKIMU. KapTWHa JMHWUKA MAarHATHOW WHIYKIUU TIOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYIAs Cula WHAYKIUH. 3aKOH AJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS. MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MaccChl C SHEPrUEN U UMITYJILCOM PEISATHUBUCTCKON YaCTULIBI. DHEPTrUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dborodddexra. YpaBHenue JDiinmreiHa s Gorodrddexra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEM 3HEPTUU aTOMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usinydyeHus.  BrnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnseie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UAEHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymiel mpodecCru 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATh MPOEKTHYIO U HCCIIEOBATENBCKYIO ACSITENbHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOIHITH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAITBLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4ETOM Ha3HAYCHUS HMHPOPMAIIUK U TIEJICBON ayIUTOPHH, BEIOUpAst ONITUMAIIbHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYIIECTBIISATH OOIIIEHNE HAa YPOKax (DU3UKU U BO BHE-YPOUHOH JeSITeTbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHTyallMd W  CcMsr4artb
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WieHA KOJUICKTUBA;

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYCCKOE TIOBEJACHUE B Pa3IUIHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUYKa, UHEepIUaIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TEO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBIKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
HCIIApeHHUE, KOHJCHCAIMS, IUJIaBJIICHHE, KPUCTAIIM3AIUs, KHUIICHHE, BJIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOIieccax, JICKTPU3ALMS Tell,
B3aMMO/ICHCTBHUE 3apsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIHsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUECKOIO JBUKCHHS MOJIEKYJI, CpEIHEKBaApaTHUHas
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

OTUCBHIBAaTh U3YUYEHHBIC JIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, WX OOO3HAYCHWS] W €JIWHHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(GuKcHpOBaTh Pe3yJIbTaThl OJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SABIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJy4YaeMyt0 HHPOPMaLHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHnss 0OE€30MACHOCTH TMPH OOpaleHUH ¢ MpuOOpaMHd U TEXHUUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pPACIPEACNATh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOITMXCSI YMEHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, dJEKTPOMArHUTHBIE KOJEOaHHS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIUYHBIX  Cped) W

AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), MCMONB3Ysl (U3UUYECKHUE BEIMYUHBL
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKW, SHEPTUus AJIEKTPUYECKOTO0 M MArHUTHOIO MOJIEW, MEPUOJI M YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJb3YEMBIX BEJIIMYUH, WX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BETUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]I MOTypaciaia, SHEPTUsl CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PAaCIpPOCTPAaHEHUSI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
ANEKTPUUECKOr0 3apsA/ia, 3aKOH COXPAaHEHHs] MACCOBOI'O 4YMCIIa, MOCTYyJNaThl bopa,
3aKOH PaJIMOAKTHUBHOI'O pacrnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuiibl Amrnepa u cuibl Jlopenna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEJIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOrO UCHOJIb30BaHUS B IIOBCEIHEBHON
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7FA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica ! L 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika > 1 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 5 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 17
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 14 0 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 6 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 2 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

22

bubmuoreka [JOK
4.1 IEKTPOCTATHIA 15 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 10 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 25
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 15 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 12 0 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 7 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 1 3 https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 29
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 7 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 8 0 0 bubmmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

24

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 11 ngﬁ?ﬁf&i?ﬁ%fﬂc%c
Uroro no pazneny 11
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
Hroro no pazneny 11
PesepBHOE Bpemst 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne n/m Tema ypoxa Kontpoabsnble IIpakTuyeckue Aara unpposrre
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl

®du3rka — HayKa 0 IpUpO/IE.

1 Hayunblie MeT(})II[I)I HO?I,)H;HIfﬂ 1 0 0 04.09 Bubmuorexa IOK

https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B

5 (GhOpMHPOBaHUH COBPEMEHHOM 1 0 0 05.09 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 11.09 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 0 0 12.09 bubmmnoreka HOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSMOIMHENHOE 1 0 0 18.09 bubmuoteka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 0 0 19.09 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
Pemenue 3aga4 Ha npUMEHEHUE

7 pa3IMYHBIX CIIy4acB 1 1 0 25.09

PaBHOYCKOPCHHOI'O ABUKCHUS.



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

KpusosnHeliHOE NBUKEHUE.

bubnunoreka LIOK

8 JIBr>keHre MaTepraibHON TOUKH T10 26.09 https://m.edsoo.ru/ffoc3ada
OKPYXHOCTHU
[IpuHLIHAII OTHOCUTENBHOCTH

9 lanunes. UnepuuanbHbie CUCTEMBI 02.10 Bubmuorexa OK

g https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroTOoHA
Macca tena. Cuna. [Ipunun

10 cyneprno3uiuu cuil. Bropoi n 03.10 bubnnorexa [JOK
Tpetuil 3akoHbl HproTOHA 114 https://m.edsoo.ru/ff0c3be8
MaTEepUAIBHON TOYKHU
3aKkoH BCEMUpPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas 09.10 bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cuna ynpyrocrtu. 3akoH I'yka. Bec
tena. Cuna tpenust. Koapdunuenr bubnuorexa [{OK

12 TpeHust. Cuita CONTPOTUBIIEHUS TIPU 10.10 https://m.edsoo.ru/ff0c3el18
JBIKEHUH Tela B )KUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpaliareibHOE

13 JBUKEHHE a0COMIOTHO TBEPIOTO 16.10 bubnnorexa [JOK
Tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO TeIa
HMitynsc MaTepUalIbHON TOYKH,

14 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. 17.10 bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHHE

15 PaGoTta 1 MOIITHOCTH CHJIBI. 23.10 but6mmoreka [IOK

Kunernueckas OHEPIuia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MarepuaabHON ToukH. Teopema 00
U3MEHCHUH KUHETHYECKON SHEPrUH

16

[TorennmanesHas 3HEPrHUsL.

[ToreHunanpHas s3HEprus yrupyro
1e(OPMHUPOBAHHOM MPY>KUHBI. 1
ITorennmaneHas 3HEPrUs TENA

BOJIM3U MOBEPXHOCTH 3eMIIU

24.10

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

17

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpAaHEHUS MEXaHUYECKOUN IHEPTUU

06.11

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

18

19

Pewenne 3a1au Ha npuMeHeHue

3aKOHA COXPAHEHUS SHEPTHUH.
JlaGopaTtopHnast pabota

«HMccnenoBanue cBs3u pabOThI CUITBI 1
C U3MEHEHUEM MEXaHUYECKOH

SHEpPruH Tejla Ha mpuMmepe

pacTsKEeHUs. PE3UHOBOTO XKI'yTay

OCHOBHBIE TTOJIOKEHMUS
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.

Muddysus

07.11

13.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

20

Pemenue 3aga4 Ha TpUMEHEHUE
OcHoBHBIX TTONOKeHnH MKT.

1411

21

Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.

20.11



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

Mogenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPABIX Tel

22

23

24

Macca monekyn. Konnuectso
BemectBa. [locTtostnaas ABoraapo

Pemrenue 3a7a4 Ha HAXOXKIECHUE
OCHOBHBIX (PU3UYECKUX
XapaKTEPUCTUK MOJICKYJI BEIIECTBA.

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[IIxama remneparyp Llenscus

21.11

27.11

28.11

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

04.12

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

26

27

28

[TpuMeHEeHrE OCHOBHOTO YPABHEHMUS
MKT npu penienun 3aaad.
AOGconoTHas TeMIeparypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
Menneneesa-Knaneiipona

3akon JlambToHa. ["a30BbIC 3aKOHBI

05.12

11.12

12.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0c511e

29

30

31

Pemenue 3aga4 Ha npUMEHEHUE
ra30BbIX 3aKOHOB.

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
pa3pekeHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbHOM Ia3€ u
nx Fpa(l)I/ILICCKOC MNpeaACTaBJICHUC

18.12

19.12

25.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e



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

[Ipumenue rpapukos M3omporeccoB

32 26.12
P PEIICHUH 3a/1a4.
BnyTtpeHnHss sHEeprus
TEPMOJUHAMHYECKON CUCTEMBI U
33 CIOCOOBI €€ M3MEHEHUSI. 09.01 bubnuorexa [IOK
KonudectBo TemnoTe! u padoTa. . https://m.edso0o0.ru/ff0c5952
BHyTpeHHsIs SHEpPTrHs 0JHOATOMHOTO
HJIeaJLHOro rasa
Buas! Tennonepenaun. Y nenapHas
TEILIOEMKOCTh BEIIECTBA.
34 KonmuaecTBo TENI0TH IIpH 15.01 Bubmiorexa HOK
p . ' https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnuadaTHbIN
poriecc
35 [lepBrlii 3aKOH TEPMOAMHAMUKY U 16.01 bubnuorexa [IOK
€ro NPUMEHEHHUE K U30IpoIIEccCaM ' https://m.edsoo.ru/ffOc5efc
Heob6paTumocThb mporeccoB B
36 npupoae. Bropoi 3akoH 22.01 Bubmiorexa LIOK
prpoze. P ' https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHN
37 [Tpunuun aeiicteus u KITJ{ 93.01 bu6mmoteka IIOK
TEIJIOBOM MaIlIUHBI ' https://m.edsoo.ru/ff0c600a
38 uxi Kapro u ero KITJ] 29.01
DKOJIOTHYECKHE TTPOOIEMBI
39 P 30.01
TEIUIOPHEPTETHKHU
KonTpomnpHas pabota mo Teme 5u6 110K
HOJIMOTEKA
40 «MonekynsapHas ¢puzuka. OCHOBBI 05.02
yp b https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
Trépmoe Temo. Kpucrammmdaeckue u
41 PA p 06.02 bubnuotexa [JOK

aMmopdHbIe Tena. AHU30TPOIIHS

https://m.edsoo0.ru/ffOc65f0



https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAJLIOB. JKuakue
kpucrtauibl. COBpeMEHHbIE
MaTepuabl

YpaBHEHHE TEIJIOBOTO OaaHca.
[IpuMeHeHne ypaBHEHHUs TEIJIOBOTO

bubnunorexa LIOK

42 12.02
OayiaHca npu pelieHuy 3a7a4d Ha https://m.edsoo.ru/ff0c6820
(dazoBbIe IEPEXOIbl BEIIECTBA
DneKTpu3anus Tei. DINEKTPUISCKUN
43 3apsia. JIBa BHUJIa DIEKTPUUICCKUX 13.02 Bubmuorexa IIOK
DAL p ' https://m.edsoo.ru/ffOc6bcc
3apsioB
OmnpeneneHue BEINYUHEI U 3HAKa
44 pel 19.02
3apsja Tena.
IIpoBOIHUKH, TUDIIEKTPUKU U
45 H(I)DJ'I IPOBOJHUKH SaESH 20.02 Bubmorexa IOK
yip ’ ’ https://m.edsoo.ru/ffOc6bcc
COXpAaHEHUS JICKTPUUYECKOTO 3apsia
B3aumopeiictBue 3apsiioB. 3aKoH
. . bubmuoreka [IOK
46 Kynona. Toueunslii 31€KTpUYECKUN 26.02
https://m.edsoo.ru/ffOc6ce4
3apsia
IIpumenenue 3axona Kymnona mpu
47 P 4 P 27.02
pelieHuu 3aaad.
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu 05.03 bubmuoteka [IOK
ANEKTPUYECKHUX Tone. JInnun ' https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH
OmnpenenecHue HAMPSIKEHHOCTH
49 pedl P 06.03

SJICKTPUYCCKOTO ITOJIA.
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50

Pabota cui anekTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

12.03

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

51

Pemenue 3a1au Ha HaX0XKAECHUE
MOTEHIMANIA SJIEKTPOCTATUIECKOTO
IIOJIA.

13.03

52

53

54

55

56

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[PIE)JIGKTPH‘I@CK&?[ IMPOHUIIACMOCTDb

OnekrpoéMkocTs. Konnencatop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOr0 KOHZIEHCAaTopa

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJIEHCAaTOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyHHOTro IpuHTepa.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

Pemienne 3amad mo teme:
DNEKTPOCTaTHKA.

19.03

20.03

02.04

03.04

09.04

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

57

KonTponbHas pabora o teme:
"DnexkTpocraTuka.

10.04

58

DIIEKTPUUECKHI TOK, YCIOBHS €ro
cyniectBoBaHusd. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Comnpotusnenue. 3akon Oma ist
yJacTKa Ienu

16.04



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

59

Pemenue 3agau Ha onpeneneHue
XapaKTEPUCTUK JIEKTPUUECKOTO
TOKA.

17.04

60

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIAHHOE COCTMHECHUE
poBOAHKUKOB. JlaboparopHas
pabota «/3y4eHue CMeIaHHOTO
COC/IMHCHUS PE3UCTOPOBY

0.5

23.04

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

61

Pewenue 3ana4d ¢ npumMeHeHneM
Pa3IUYHbBIX BUJIOB COEAMHEHHUS
IPOBOJAHMKOB U UX KOMOMHAIIUM.

24.04

62

63

64

65

66

PaGora u mourHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa I HOJIHOH
(3aMKHYTOM ) DNIEKTPHUUECKOH IIeTIH.
KopoTkoe 3ambikaHme.
JlabopaTtopHas pabota «3mepeHue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS)

KonrtponbHas padora no reme
«Inektpocratuka. [TocTOSTHHBIM
AIEKTPUYECKUI TOK.»

DJIEeKTpOHHAs MPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

0.5

30.04

07.05

14.05

15.05

21.05

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae

[ToynpoBOAHUKH, UX COOCTBEHHAS
U IIpUMECHasi IPOBOJAUMOCTb.
CaolicTBa p—N-miepexoja.
[TorynpoBOIHUKOBBIE TPUOOPHI

DNEKTPUYECKHUIA TOK B PaCTBOPAX H
pacIuiaBax 3JIeKTPOIUTOB.
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.

67 DIIEKTPOIN3 DISKTPUUECKHUI TOK B 1
raszax. CaMoCTOATEIbHBIA 1
HECaMOCTOSITCIIBHBINA pa3psi/l.

Moanus. I1na3zma

DneKkTpruuecKue mpruodopsl U
YCTPOMCTBA U UX MPAKTUYECKOE

68 1
npuMeHenue. [1paBuiia TeXHUKH
0€30I1aCHOCTH

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME

22.05

bubnunoreka LIOK
https://m.edsoo.ru/ffOc82ba

bubnunoreka LIOK
https://m.edsoo.ru/ffOc86fc



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

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposkIe
Bcero u3ydyeHusi  oOpa3zoBaTesibHbIe
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 02.09 bu6mmoreka [IOK
BekTop MarHUTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 03.00 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHMTHOTO TOJISl KaTYIIKHU C 1 1 04.09 bubmorexa LHOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 09.09 bubnnorexka [JOK
«Hccnenosanue aemcTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

5 Pemenne 3amay Ha HaXOXKIEHHE 1 10.09
cuiibl Amrepa.

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBUKYIIYIOCS 3apSKEHHYIO 1 11.09 bubnnorexka [JOK

gactuity. Cuna Jlopenma. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Pemrenue 3agad Ha HaXOKACHUC
cunel JlopeHia

16.09

DJNIeKTpOMAarHuTHasE MHYKIIUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiun. 3akoH
AJIIEKTPOMATHUTHON UHAYKIIUU
®dapanes

17.09

10

11

12

13

[IpumeHeHue 3akoHa
AJIEKTPOMATHUTHON MHAYKLUU IIPH
pEILICHNH 3a1a4.

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW WHIYKITHIY

NHnyKTUBHOCTD. SIBIIEHUE
camonHykuuu. OJ1C
CaMOMHIYKIMU. DHEPrus
MarHMTHOTO TIOJISl KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

[IpumeHeHue ABIEHUS
CaMOMHJYKITUU TPU PELICHUN
3a7ad.

TexHu4eckue yCcTporucTBa U UX
[IPUMEHEHHUE: TIOCTOSTHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUIaTelb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIL,
WHIYKIWOHHAs I1€Yb

18.09

23.09

24.09

25.09

02.10

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600



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

14

O6o06maromuit ypok «MarautHoe
oJie. DJIeKTpOMarHuTHas
VHITYKIHSD)

30.09

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

15

KonTtponbHast pabora o Teme
«MaruauTtHoe 1noie.
3HeKTpOMaI‘HI/ITHa$I HUHAYKOUS»

01.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

16

CB0OO/IHBIE MEXaHUUECKHE
Kosiebanus. ['apMoHMUYEeCcKHe
KoyieOaHus. Y paBHEHUE
rapMOHUYECKHX KOJICOaHUH.
IIpeBpaienue s3uepruu

07.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

17

18

19

20

OnpeneneHue BUI0B U
XapaKTEPUCTUK KOJIeOaTEIbHBIX
CHUCTEM.

JlaGopaTopHnas pabota
«HMccnenoBanue 3aBUCUMOCTH
nepuoa Majblx KollebaHuii rpy3a
HAa HUTH OT JUTHHBI HUTH U MacChI
rpy3a»

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE PEKTPOMArHUTHBIE
KoieO0aHus B UacaIbHOM
KoJIe0aTeIIbHOM KOHTYPE. AHAIOTHS
Me>1<)1y MECXAaHNYCCKUMHU U
BJIGKTpOMaFHI/ITHBIMI/I KO.]'Ie6aHI/I$IMI/I

®opmyna ToMmcoHna. 3akoH
COXPAaHEHHUS SHEPTUU B UJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

08.10

09.10

14.10

15.10

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

21

[IpumeHeHne cakoHa COXpaHeHUs
SHEPruu B K0JIeOaTeIbHOM KOHTYpE.

16.10

22

[Ipencrasienue o 3aTyxarImux
KosieOaHusx. BeiHy X 1eHHbIC
MEXaHHYECKUE KOJIeOaHMs.
Pe3onanc. Beinyx1eHHbBIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs

21.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

23

IIepeMeHHBIH TOK.
CuHycouanbHbIN epeMEeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

24

25

26

27

28

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

Pemenue 3anau Ha onpenenenne
XapaKTepUCTHUK TpaHchopMaTopa.

YCTpoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, TUHUH JJIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnosnb3oBaHus
AIIEKTPOIHEPTUU B MOBCETHEBHON
KHU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUsS U

23.10

05.11

06.11

11.11

12.11

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JuiMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIEC BOJIHBI

Pemenue 3a1au Ha HAX0KAECHUE

29 XapaKTEPUCTHK MEXaHUYECKHX 13.11
BOJIH.
30 3Byk. CKOpOCTb 3ByKa. [ poMKOCTh 18.11 bubnnoreka [HOK
3ByKa. Beicora ToHa. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
Pemenue 3a1ay Ha onpeneneHue
31 H pex 19.11
XapaKTePUCTHK 3BYKOBBIX BOJIH.
DNEKTPOMAarHUTHBIE BOJHBI, UX
32 cBo#cTBa U ckopocTh. [1Ikana 20.11 bubmorexa [JOK
P ' ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
KoHntpoinbhas padora «Konebanus u
33 P P 25.11
BOJTHBD»
[TpuHIMIIBI paHOCBSI3U U
34 TezeBHz[eHHz PasButne cpencts 26.11 Brbmmozexa [IOK
’ p ' https://m.edsoo.ru/ff0cc6f8
cBs3u. Paguonoxarus
[IpsimonrHENHOE pacpOCTpaHEHHE
35 CBETa B OJJTHOPOJHOM Cpejie. 9711 bubnuoteka [JOK
ToudeuyHbIil HCTOYHUK CcBeTa. JIyd ' https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI Eub 1OK
UOJINOTEeKA
36 oTpakeHHs cBeta. [locTpoeHue 02.12
P . P https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B IIIOCKOM 3epKaje
Pemenue 3aga4 Ha mocTpoeHne
37 JIU p 03.12
M300paKeHHI B TUIOCKOM 3€pKajie.
[Ipenomnenue cera. [lonHoe b K
38 p 04.12 nomoreka [{O

BHYTPCHHCC OTPAXKCHUC.

https://m.edsoo.ru/ffOcd7f6



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

[IpenenbHbIi yroia noJHOro
BHYTPEHHETO OTPaKECHHUS

39

40

Pewenue 3ana4d ¢ npumMeHeHneM
HOHSITUS ITOJIHOTO OTPA’KEHUS.

JlaGopaTtopHas paborta «3mepeHue
1oKa3areJsl MPEIOMIICHHS CTCKIIa

09.12

10.12

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

41

JIunzsl. [Toctpoenue nu3odpaxeHui
B uH3e. DopMysia TOHKON JIMH3HI.
YBenuyeHue JIMH3bI

11.12

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

42

43

44

45

Pemenue 3agau Ha mocTpoeHue
M300paXEHU B JIMH3E.

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)

Hucnepcus cera. CioxxHbIA COCTaB
6emnoro csera. Lser. JlaboparopHas
pabota «HabmoneHue nucnepcuu
CBETa»

Hurepdepennus cera. dudpakius
cera. JluppakuronHas pemeérka

16.12

17.12

18.12

23.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

46

47,48

49

[TomepeyHOCTH CBETOBBIX BOJIH.
ITonmapuszanus ceera
OrnpeneneHre OCHOBHBIX
XapaKTePUCTHK CBETOBBIX BOJIH.
OnTuyeckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€3011acCHOTr0 MPUMEHEHUS

24.12

25.12

28.12

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e



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

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bubmuorexa [JOK

50 13.01
[ToctynaTel cnenuaibHON TEOPUHN https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
[IpumeneHne cnenuaibHON TEOPUU
ol P ! p 14.01
OTHOCUTEJIbHOCTH Ha IIPAKTHKE
OTHOCUTENBHOCTh Eu6 10K
noIMoTeKa
52 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE 15.01
AHOEP 8 https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPALLECHUE JITUHBI
Omnpenenenue rpaHul] 3aMeJICHUs
53 Pt PATIHIL 3ANMEA 20.01
BPEMEHH.
OHeprus U UMIYJIbC
54 peNSITUBUCTCKOM yacTulbl. CBs3b 21.01 bubnuorexa [JOK
MAaccChl C SHEPrUel U UMIYJIbCOM. ' https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
Omnpenenenne SHEPTUU U UMITYJIbCa
55 PeA Hep Y 22.01
PENSITUBUCTCKON YaCTHUIIBI.
Konrtponsnas padora «OnTuka.
56 OCHOBBI CHIETIMAILHOM TeOpUn 27.01 bubmotexa [JOK
P ' https://m.edso0.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
57 ®otonsl. opmyia [Tnanka. 28.01 bubnnorexka [JOK
OHeprus ¥ uMILysbc GOTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Eu6 LIOK
nonuoTexa
58 oroaddekra. OnbiTe A. I'. 29.01
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
. . bubnmnoreka [JOK
59 OiiHmTeiHa 11t porosrddexra. 03.02 1

«KpacHnas rpanuna» porospdexra

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0d015e

60

[IpumeHeHue ypaBHeHuUs
OWHIITEHHA P PELICHUH 3a]1a4
KBaHTOBOW OITHKH.

04.02

61

Hasnenue ceera. OnwiTe [1. H.
JlebGeneBa. XMMHYECKOE NEHCTBUE
cBeTa

05.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

62

63

64

OHpC,I[CJ'ICHI/IC BCIIMYHUHBI JaBJICHUSA
CBCTa.

TexHUUeCKue yCTpoicTBa U
NPaKTUYECKOE MPUMECHEHUE:
dboTo31eMEHT, HOTOIATIUHK,
COJIHEeYHast baTapest, CBETO N0/

Pemenue 3amau no reme
«7IeMEHTHI KBAHTOBOM ONTHKM

10.02

11.02

12.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

65

Mogenb atoma Tomcona. ONbBITHI
Pezepdopna o paccesuuro o-
yactull. [Inanerapnas monaesnp
aToma

17.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

66

[Tocrynarer bopa

18.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

67

W3nydenune u nornomenne GoTOHOB
IIPU [IEPEX0/I€ aTOMa C OJTHOTO
YPOBHS dHEPTrUH Ha APyroi. Bumbl
CIIEKTPOB

19.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

68

Ornpenenenne yucia U3 Iy4YeHHbIX U
TIOTJIOIIIECHHBIX (1)OTOHOB B X0I¢€
pEAKIHI C U3TyYEHUEM CIIEKTPA.

24.02



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

69

70

BomnHoBbie cBOIiCTBa YacTHII.
Bousnnbl ne bporins.
KopnyckynspHo-BOJTHOBO#
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3 Ty4YCHHUE

CrniekTpaibHblil aHAIIN3.
[TprMeHeHne CieKTpaIbHOTO
aHaJIu3a MNpU U3YyYeHUU PU3MUECKUX
XapaKTEPUCTHK OOBEKTOB.

25.02

26.02

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

71

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PaAMOAaKTHBHOTO M3y YCHHUS

03.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

72

73

74

75

Pemenue 3agau no onpeneneHuo
PAAVOAKTUBHOI'O U3JIyUCHU.

CsoticTBa anbda-, 6era-, ramma-
u3nyueHus. Bnusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacrnan. ['aMmma-u3inyueHue

KonTtponbHas pabora no Teme:
"Crpoenue atoma".

04.03

05.03

10.03

11.03

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

76

DOHeprus CBSI3U HYKJIOHOB B SITPE.
S nepHble peakuuu. A nepHblid
peakTop. [Ipobnembl, IepCreKTUBHI,

12.03

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPreTUKU

7

78

OnpeneneHne BEIMUYUHbI SHEPTUN
CBA3U AACPHBIX YaCTHUII.

Pemenue 3amay Ha mocTpoeHUE
SIICPHBIX PEAKIIUH.

17.03

18.03

79

80

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpseITHE TO3UTPOHA. METO B
HAOIIO/ICHUS ¥ PETUCTPAINH
37eMeHTapHbIX Yactull. Kpyriblit
cton «DyH1aMeHTalIbHbIE
B3aumoeiicTeus. EquHcTBO
($u3nIeCcKoil KapTHHBI MUPaY»

Pemenne 3amau mo teme: ATOMHOE
STIPO.

19.03

31.03

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

81

Bup 3Bé3nnoro neda. Co3sesnus,
SIPKHE 3BE3/BI, TIIIAHETHI, UX
BuauMoe asrkenne. CoHeuyHas
cHCTEMA

01.04

82

83

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila 1 3BE3]1

3Be3/1a - TEPMOSACPHBIN pEaKTop.

02.04

07.04

84

3BE31IBI, NX OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHee
ctpoenue 38&311. CoOBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU
1 sBoJirorun CoJiHIIa U 3BE3]T

08.04



https://m.edsoo.ru/ff0d0e38

85

JnarpaMma CIeKTp - CBETUMOCTH
3B€3]l, €€ IPUMEHEHUE IPU
pELIeHUH 3ajay.

09.04

86

Mineunsiii [Iyte — Hama
lNanaktuka. ITonoxenue u
nemkenne Cosnna B ['ajakTuke.
INanaktuku. YEpHBIE IBIPHI B SApax
raJaKkTUK

14.04

87

Onucanne OCHOBHBIX
XapaKTePUCTHUK PA3TMYHBIX BHJIOB
TAJIAKTUK.

15.04

88

89

90

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Wzydenue nuctopuu GopMUpOBaHUs
Bcenennoii mo ocratkam

PCIMUKTOBOI'O U3JTYUCHU .

Hepemiennsie npodiaembl
aCTPOHOMHH

16.04

21.04

22.04

91

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

23.04

92

O6o6mmaromuit ypok. Pois ¢pusuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YelroBeKa

28.04




93

O6o6mmarmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOU KapTUHE
Mupa

290.04

94

Ob6o6maromuit ypok. Poib
¢du3nveckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUN O
(u3nvecKoil KapTHHE MUpa

30.04

95

O06o6marmuii ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTABICHUN O IPUPOJIC

05.05

96
97

PesepBHbIil ypok. Mexanuka.

PesepBHbIii ypok. JluHamuka.

06.05
07.05

98

PesepsHslit ypok. Cratuka u
TUAPOCTATHKA.

12.05

99

100

PesepBHBI ypOK.
DNeKTpoANHAMUKA.

PesepBHBIil ypok. MarautHoe mosie.

SHCKTpOMaFHI/ITHaH HHAYKIUA

13.05

14.05

101

Peseprubriit ypok. Ontuka. OCHOBBI
ClIelIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

19.05

102

PesepBHbIil ypok. KBanTOBast
¢duznka. DIeMeHTbl aCTPOHOMUU U
acTpopU3UKHI

20.05

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



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kmacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iecTBo «M31aTenncTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






