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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOr0 YpPOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU MpenojiaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—-11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allud MEXMPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka O HaumOosee OOIUX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBIICHHWH, H3y4aeMbIX XUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 33JaHHBIMHU CBOMCTBaMHU W Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBYy Kypca pu3uku 11 ypOBHSI CpETHETO 0011ero 00pa30BaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEeAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BaAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIiecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON MoJenu sl CUTyallud MpPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOYy4YaloIUXCs K HaydYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKJIIOYAas MEXaHHMKY, MOJEKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOUTYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSTENIbHOIO IJIaHUPOBAHMS U TPOBEIECHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU JJIsl Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
0COOEHHOCTEN 00YyUaIOLTUXCsI

COJEPXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka v MeTOJbl HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mpuponae. HaydyHble MeTOAbl MO3HAHHS OKPYKAIOIIETO
mupa. Posib 3KCIiepuMEHTa U TEOPUU B IPOLECCE TO3HAHMS IPUPOIbl. DKCIIEPUMEHT
B (pusuke.

MopenvupoBanue (HU3NYECKUX SBICHUW M TpolieccoB. HaydHble THUMIOTE3HI.
duznyeckue 3aKOoHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
JNATYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka



Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKIMH HAa OCH CHCTEMBI KOOPAMHAT.
CroxeHue nepeMeleHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHHOe IBKeHue. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOIHOTO MaJeHusl.

KpuBonuHneitnoe nBuxenue. J[BuxeHne MaTepuaibHON TOYKH 110 OKPYKHOCTH
C MOCTOSSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JJUHEWHAS] CKOPOCTh.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuueckue YCTpOMCTBA W MPAKTUYECKOE TNPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSIJIOB, LICMTHBIC U PEMEHHBIC MEpeaadu.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEJEICHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY IYTAMH, HPOWICHHBIMM TEJIOM 3a
[IOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHM IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne nBuKeHHs MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unvu cui. Bropoii 3akon Hetotona s
MaTepuaIbHOW TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepuanbHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (moxosi, CKobxeHus1, kaueHnus ). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTtynaTensHOE U BpaniaTeabHOE ABMXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TMOJIINIHUKH,
JBH>KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JieopMariiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
PE3UHOBOM o0paslie, OT UX AehOopMaIlHH.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexanuke

NMnynbec MarepuanbHOM TOUYKHM (T€lia), CUCTEMBbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIYyJbCa Telld. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepualbHOW TOYKW. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nedhopMHUpPOBAaHHON MPY>XUHBIL. [[0TeHIIManbHast YHEPTUS Tena BOTU3H MTOBEPXHOCTH
3eMIIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTEHIUAJIBHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOW YHEPT UM CUCTEMBI TeJl. 3aKOH
COXpPaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCTpOMCTBAa U IIPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIED,
IIPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OIAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW IHEpruu
TeJla Ha IIPUMEpPE PACTSIKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekysipHasi pU3HNKa U TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKON TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep IBIKCHUS U
B3aMMOJICMCTBUSl YacTUl] BellecTBa. Mojenu CTpO€HUs Ta3o0B, KUIKOCTEH U
TBEPJBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkana temmepatyp
Lenbcus.

Mogens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KWUHETUYECKOM TEOpUM HJIEATbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. [llkama
temriepatyp KenbBuna. 1'a3oBbie 3akoHbI. YpaBHeHMe MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mpornecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnuecknue yCTpOWCTBA UM IPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHHM.

OmnbiTel 10 MU PYy3UHN KUIKOCTEH U TA30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYLIECTBOBAaHUE MEKXMOJIEKYJIIPHOT O
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY JABJICHUS ra3a HA CTEHKH COCY/IA.



OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE HM3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMETPaMU COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TEpPMOJIUMHAMUYECKON
CUCTEMBI U crIocOObI €€ u3MeHeHus. KonnuecTBo TeriaoTel U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TETJIONMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUuEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemoTel npu Temionepeaye.

[TonsiTue 006 amuabaTtHOM mporecce. [lepBbIi 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOTrO 3aKOHAa TEPMOAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie  MammHbL.  [IpUHIUIBI ~ JACHCTBUA  TEIJIOBBIX  MAIIHH.
[IpeoGpa3oBanus HSHEpPruM B TEIJIOBbIX MamuHax. Kodp@uuueHT mosie3HOro
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero kosdduimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuuecknue yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CTOpaHus, OBITOBON XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BBUIET
npoOKu M3 OYTBUIKK II0J] JEHCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTPAITH).

N3meHeHne BHyTpEeHHEN SHEPTUH (TEMIIEpaTyphl) TeIa P TeIIonepeaaye.

OmneIT 0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld mnap. YnaenbHas TEIIOTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.



Tsépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTaliM3anus. Y aeibHad Temora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOroO OajaHca.

TexHuuyeckre ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIUHU MOJIYYEHHUS] COBPEMEHHBIX MaTEpHaliOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenrie HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUcTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznea 4. JinekTpoauHaMuKka

Tema 1. dnekmpocmamuxa

DnekTpu3auus TeNn. DIEeKTpUuUecKui 3apsii. [{Ba Buga s3eKTpuyecKuX 3apsioB.
[IpoBOAHUKH,  OUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHECHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe 1mone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHumn
CYNEPHO3ULUH ANEKTPUYECKUX Tosiei. JIMHUKM HanpsSKEHHOCTU 3IIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHMKHM W [HUAJIEKTPUKUA B BJIEKTpOCTaTUYECKOM Toie. Jluanexkrpuyeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. D1eKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.



3aBUCHMOCTh JJEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku ¢ paziuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DONEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasi  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpoWCTBA M MNPAKTHUYECKOE NPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mmepenune cuitbl TOKa U HANPSIKEHUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepuaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue saeKkTpoaBMXKywer cuibl. KopoTkoe 3ambikaHue
raJbBAaHUYECKOT 0O MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASI IPOBOIUMOCTD THOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenue cMemaHHOro COEJUHEHUsI PE3UCTOPOB.

N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kilacce oCylIeCTBISIETCS C
y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, runoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas (QyHKIus,
napabosna, runepbosia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKUE (YHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUUA Ha OCU KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEILJIONEpEauH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJI, KUAKOCTEH U T'a30B,
NIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eoepagpusa: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBWKEHHI € HCHOJb30BAaHHUEM MEXaHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaOB, B TOM YHCJIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE npudopHlI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKA
Tema 3. Maznummnoe none. InekmpomacHuUmMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarautHOM MHAYKUMU. [[puHIUI Cynepro3UIIMM MarHUTHBIX MOJIEH.



JIuaum marHuTHOM WHAYKUMM. KapTMHa NMHUN MarHUTHOM WHAYKLIWW ITOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe T1I0J€ TPOBOAHHUKA C TOKOM. KapTuHa IHMHMH WHIYKIUA
MArHUTHOTO MOJISI JJIWHHOTO MPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJICeHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuibl JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOWM
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe Imojie. IDIEKTPOABMKYIIAs CWUJIa HHIAYKIMA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIUU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJBUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3EKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0aHua ¥ BOJHBI



Tema 1. Mexanuueckue u I1eKmMpOMaAZHUNHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHMYECKHE  KOjeOaHHUS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
IIpyXUHHBIM MasATHUK. MaTreMaTUYEeCKUM MasATHUK. YpPaBHECHUE TapMOHUYECKUX
koneOanuii. [IpeBpaiiienre HEPrun NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMAarHuTHeIMU  KojeOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPIUH B UJEaTLHOM KOJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennblii  TOK. CHUHYCOWIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE U JICHCTBYIOIEC 3HAYCHUE CHUJIBI TOKA U
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU TIPU MPOU3BOJICTBE 3JIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoHCTBAa M TPAKTHUECKOE NPUMEHEHHUE: SJIEeKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CUCTEMBbI (MPY>KUHHBIA WIIH
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmronenue 3aTyxaronx KoiaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOAHHUH.

HaGmonenue peonanca.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA W HaNpsKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

NccnenoBanne nepeMeHHOTO TOKa B LIEMU U3 MOCIEJ0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHble 80JIHbL



MexaHnnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepeniys. CKOpoCTh 3JEKTPOMArHUTHBIX BOJTH.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE AJIEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBs3U U TeaeBUICHU. Panuonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, MTPETIOMIICHHE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MMPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobwuparomiue 1 pacceuBaronye TMH3bl. ToHKas nH3a. DOKYCHOE PACCTOSTHHUE
¥ ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoenne m3o0paxeHnii B cOOMpaOMUX H
pacceuBaromuX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBast ontuka. WuTepdepenuust cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssiMonuHelHOE paclpoCTpaHEHUEe, OTPAKEHUE U TPEJIOMIICHHE CBETA.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyME,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U COKpAIllCHUE
JUTAHBL.

DHEPrus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YaCTHUIIBI. DHEPTHs
MOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot Keanmoeoii onmuKu



®oronsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €r0 4YaCTOTOW. DHEPrus
U UMITyJIbC (pOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceeta. OnbiTel [1. H. JleGenera.
XUMHUYECKOE JEUCTBUE CBETA.
TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6arapesi, CBETOAHO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseroauos.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mojgenbs artoma. lIloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.
BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HaGmonenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnBITHI Pe3epdopa rmo onpeneneHnio coctaBa paguoakTHBHOTO
m3nyaenns.  CBoiictBa  amb(a-, Oera-, ramMMma-uzNydeHus.  BausHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sipe. A nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. JleneHue U CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosnepubiit cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTb» MJIA 3BE3] TIJIaBHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee CTpoeHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHBIE IBIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.



Oo6o0maromiee NOBTOPEHUE

Ponpr ¢u3ukm w acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH c(pepax nesTeaIbHOCTH YeJI0BEKa, POJib U MECTO (PU3HUKU U
ACTPOHOMMH B COBPEMEHHON HayYHOW KapTHHE MHpPA, pOJib (PU3HUECKOW TEOPUH B
(opMHUpOBaHUY MPEACTABICHUN 0 (U3HUECKON KapTUHE MUpPa, MECTO (DU3UUECKOU
KapTUHBI MHUpa B O0IIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pEUIEHUE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
oIpeiesIeHUe MJIOMAAN MIOCKUX GUryp u oobéma Tel.

buonoeus: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KDUCTAJNINYECKAsT CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00PAa30BaHUS KPUCTAIUIMUECKON PELIETKH, CTIEKTPAJIbHBIN aHaIH3.

l'eocpagpua: ~MarHuTHble TOdIOCAa 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonoz2us: ITMHAM DJIEKTPOIlEpeNad, TIEHepaTop IMEPEMEHHOr0 TOKa,
AIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PaAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MNPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yudeOHoro mnpenmera «®Pu3nka» Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBanus (6a30BBIA YPOBEHB) JOHKHO OOECTICUNUTH JTOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE PE3YyIAbTATHI OCBOCHUSI yUeOHOro npeaMera «Pu3nKay JOJTKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIUKM O0YJAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
o011iecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3aIlny;

yMEHHE B3aUMOJICCTBOBATH C COIIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UAECHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
poCcCUMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPAIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpHUCyIero (GuU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K pasNu4yHbIM cepaM MpoPeCcCHOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun u peaan30BbIBATH COOCTBEHHBIE )KU3HEHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO0 B 00JACTU
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYJIBTYpbl, OCO3HaHUE TJIO0ATBLHOIO
XapaKTepa HKOJOTUUECKUX MpoOieM;



IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYKAKOLIEH Cpelle Ha OCHOBE
3HAHU LEeJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI IO (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHHs (PU3UKH OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOSITeIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;
BBISIBJIATH  3aKOHOMEPHOCTHM W MPOTHUBOPEYMST B  paccMaTpPUBAEMbIX
(u3HUECKHUX SABICHUAX;
pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKHU MOCIEACTBUMN €SI TENbHOCTH;
KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTe/bCKue AeCTBUS !
BJIAJE€Th HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBHIMU MOHATUSMH U METOJAMHU
buznuecKon HAyKu;
BJIQ/IETh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOW U MMPOCKTHOUW NEATETLHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIIeHHs 3a71ad (U3MUECKOTO COJCP KaHMs, TMPUMEHEHUIO Pa3TUIHBIX
METOJI0B MTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpEeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUI0 B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI 1JIs I0KAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJIYYEHHbIE B XOJAE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS MO (U3MKE B MPaKTUYECKYyI0 0O0JacTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEeMAaTH3aLMI0 W HMHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (GOpM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIlMOHHBIX
TEXHOJIOTUH B PELIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLlMOHHBIX
3aJ1a4 ¢ COOII0AEHUEM TPEOOBAaHUI IPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepeKeHts, MPAaBOBBIX M 3THUYECKUX HOPM, HOPM HH(OPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUS B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3Ha4eHUs UH(OPMALIUU U 1IeJIeBOI ayTUTOPUH, BEIOMpasi ONTUMAJIbHYIO
(GopMmy mpencTaBiICHUs U BU3YyaTU3aIUH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JEATEILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIyaIHLHOM
paboTHI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



[IpUHUMATh  LEIM COBMECTHOM  JEATECIIbHOCTH, OpPraHU30BbIBATL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I'0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE TMPOEKTHI, OLICHUBATh HJEU C TMO3ULUUA HOBHU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE IMOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JESATEIHLHOCTh B 00JIaCTU
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTUYECKON pabOThl ¢ YIYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HDOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TOBHIIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peleHus;

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPAaBO ¥ MPABO APYTHX HA OMIMOKH.

B mpomiecce 1OCTIKEHNSI TUIHOCTHBIX PE3YIBTATOB OCBOSHUS IIPOTPAMMBI TT0
buzuke [ ypoOBHS cpeaHero oOlmiero oOpa3oBaHHs Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATLHBIH UHTEIIEKT, MIPEATIOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aJaNTHPOBATBCI K
AOMOIMOHATILHBIM U3MECHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBLHOE COCTOSTHHE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILIECHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSIBISATH HHTEPEC U pa3peniatb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeamMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTHUHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAUHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CcBOOOJIHOE TAZICHUE TeJ, JBMKEHUE MO OKPY)KHOCTH, MHEPIIUS, B3aMMOJICHCTBHE
ten, aud@y3usi, OGPOYHOBCKOE NIBHXKEHHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX Tel,
M3MEHEeHHEe O0BbEMa Tesl MpU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE,
UCIapeHHne, KOHJEHCAlMs, IUJIAaBJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIAXXHOCTh



BO3/1yXa, IMOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpOIeccax, dJAEKTpU3alus Ted,
B3aUMOJICHICTBUE 3aPAI0B;

OMUCHIBATh MEXAHUYECKOE JBMKEHUE, HCMOJNb3Yysl (DU3NYECKUE BEJIUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrus, MOTEHIMaIbHas YHEPTusi, MeXaHU4YeCcKasl
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBIC MCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS U EAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KUHETHUYECKasi SHEPTUsl XaO0TUUECKOTO JBUIXKEHUSI MOJIEKYJI, CPeIHEKBaApaTUIHas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JIBUTATENIsl, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PUBMYECKUM CMBICI HCMOJB3yeMbIX BEIUYMUH, HUX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMMCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUMN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHJI, HPHUHIMI PABHOINPABHUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
AIEKTPUUYECKOro 3apsiga, 3akoH KyloHa, Hpu 3TOM pas3inyarh CJIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inuvaTh YCJIOBHS WX 0€30MaCHOTO WCIIOB30BAHUS B MOBCEIHEBHOU
KU3HHU;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUs, IPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEIMYUHAMHU  C
WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBaTh PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJTUYUH B BHUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISIOBAHNUS,

co0JIr0/1aTh MpaBmwiia 0E30MacHOro TpyAa MpU MPOBEIECHUM UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7a4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMBbIe It €€ pelleHus, MPOBOJAUTh PAacU€Thl U OIEHHWBATH PEATbLHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIIEHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUHU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPHPETALMN U MPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJIApHOW HWH(pOpMAIUH, TONYYECHHOH U3 Pa3IuIHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIECCOB OKPY’KAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU /IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIe C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCCMAaTPUBAEMOU MPOOIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IIPAKTUYECKON AEATEIIBHOCTU JIIOACH, LIEJOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYECYHBIN IEKTPUUYECKUM 3aps, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, siACpHAas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuieHUuH (PU3NYECKUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEHUCTBUs TOKA, B3aUMOICHUCTBUE
MAarHMTOB, DJICKTPOMAarHWTHas WHIYKLUs, JEUCTBUE MATrHUTHOTO IIOJIS Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, aubpakuus W TONSpU3aLMg CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAas W MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHBIC,
OIITHYCCKUC, QJICKTPHUUICCKYIO IMPpOBOINMOCTD Pa3INYHbIX CpCI[) )41

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABMKYIAs CHia, paboTa TOKa,
UHIYKUWAST MarHuTHOro moissi, cuia Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTD
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoJieOaTEJbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIlecce
TapMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHWd, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CWUJia JIMH3BI, TPU ONMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETHUHUHY C IPYTUMHU BETMUYNHAMU;

ONKChIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOJb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrUsl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICIH
MCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIWHMUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHAJTM3UPOBATH (PU3MYECKHE MPOLECCHl U ABJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MAPAJLICIIBHOTO



COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETA, ypaBHEHUE OUHIUTEWHA ans Qororddekra,
3aKOH COXPAaHECHHUSI SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXpPaHEHHsS
AJIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUsSI MAacCOBOI'0 4HuCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpy 3TOM pa3inudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENICNIATh HAMIPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIsi TIPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMNHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TIO HCCIEIOBaHUIO0 (U3UYECKUX SIBICHUM U
IIPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPCHHM: TPHU ITOM
dbopmynupoBaTh nMpodiieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOUPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYHUH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJE TaOIHUI] U TpadUKOB,
JIeNaTh BHIBOIBI 110 pe3yJIbTaTaM UCCIIEI0BAHMS;

coOmroaTh npaBuiia 0€30MaCHOTO TpyAa MPHU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
JESTEIHHOCTU C WCIOb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000pyTI0BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUYECKOW MOJIETbIO,
UCIIOJIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIHI,
HEeoOXonUMbIe NIl €€ pEeIlIeHUs, MPOBOAWTH PAcu€Thl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3NUECKON BETUINHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHWS, MHTEPIPETAIIMN U TPEICTABICHUS



y4eOHONM M Hay4YHO-IONYJIAPHOH HMHGPOPMALMK, TOIYYEHHOM W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATh NPUHLUNBI ACHCTBUS MAIIUH, NOPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOrO MCHOJIb30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOUIEIO MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS IO (PU3MKE B MOBCETHEBHOM MKU3HU IS
oOecrieyeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSl U COOJIFOJEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJECHUS B OKPYXKAIOLICH CPEC;

pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUMOHAIBHO pacHpeneisTh OOA3aHHOCTH W
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaALMSX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJ0TO U3 YYACTHUKOB I'PYIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA
bu6moreka [IOK
1.1 ) 2
W3WKa ¥ METOJII HAYYHOTO TTO3HAHHMS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72



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

33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMHUKA
bub6mmoreka [{OK
4.1 1
uekTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpuYecKuid TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX CPENAX https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

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



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

bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB
Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
dusuka — Hayka o Ipupoe.
1 Hayunrie MeT(})/K bl HO?I,)HBI,:)HI/JIISI 1 bubmorexa LOK
Vi A 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpa
Ponb u Mecto pusuku B
OPMUPOBAHUU COBPEMEHHOM
2 I(E)ap HoII;I KapTUHBI 1\/11; a, B 1 bubmorexa LOK
i P . pa, 07.09.2023 | https://m.edsoo.ru/ff0c33e6
HpaKTI/ILIeCKOI/I ACATCIBbHOCTHU
monen
Mexannueckoe OBMKEHHUE.
OTHOCUTEIHHOCTE
3 MEXAHUYECKOT0 ABWKEHUSI 1 bubmmorexa T[OK
A ’ 12.09.2023 | https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb,
YCKOPEHHE
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
https://resh.edu.ru
4 B 3] 1 1
XOMHAL KOHTPOJIbHAT pabota 14.09.2023 3. https://yaklass.ru
4. https://edu.skysmart.ru
5. https://urok.apkpro.ru
PaBHOMEpHOE IIPAMOJIMHEWHOE
5 BIkeHue. PaBHOyCcKOpeHHOE 1 bubmorexa LIOK
g ' Yerop 19.09.2023 |  https://m.edsoo.ru/ff0c372e

HpSIMOJ'II/IHeI/IVHOe JABHIKCHHC



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0c372e

CBobOosHOe nmasieHne. Y cKopeHue

bubnuoreka [IOK

6
cBOOOTHOTO TaICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBosmHelinoe CHHUE.
7 I[I];E]:KGJIII/II/I}; EZTG i};i):H:; TOYKH bubmorexa LHOK
P 26.09.2023 | https://m.edsoo.ru/ff0c3ada
10 OKPYXHOCTH
[IpuHIHAIT OTHOCUTENBHOCTH
8 lNanmnes. uepuumanbHbie bubnuorexa [JOK
cucTeMbl otcyera. [lepBriii 3aK0H 28.09.2023 | https://m.edsoo.ru/ff0c3bed
Hprorona
Macca Tena. Cuna. [IpuHnmn
9 CyIepIo3uIu cril. Bropou bubnuoreka [JOK
3akoH HproToHa [uis 03.10.2023 | https://m.edsoo.ru/ff0c3bed
MaTepuaabHOW TOYKU
10 Tperun 3akoH HeroToHa 115t bubnuoreka [JOK
MaTepuaIbHbIX TOYEK 05.10.2023 | https://m.edsoo.ru/ffOc3be8
3 .
| e s
P 10.10.2023 | https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [JOK
Bec Tena 12.10.2023 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent
13 TpeHus. Cuiia COnpoOTUBIICHUS bubnuoreka [JOK
MIPU ABMYKECHUU TEJIa B )KUIKOCTH 17.10.2023 | https://m.edsoo.ru/ff0c3f76
WJIM ra3e
II €IIbHOE
14| sokerine abcomoro aéhoro BuGmiorers LIOK
8 A 19.10.2023 | https://m.edsoo.ru/ffOc41a6

Tena. MomenT cwibl. [limeuo



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
https://m.edsoo.ru/ff0c41a6

CUJIBL. Y CIIOBUS PaBHOBECUS
TBEPIOTO TeNa

15

NMnynsc maTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIBHBIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE nBUKEHUE

24.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

16

Pabota 1 MOLITHOCTD CUITBI.
Kunernueckast sneprus
MarepuaibHO Touku. Teopema
00 M3MEHEHUU KHHETUYECKOW
SHEpPruun

26.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[loTeHumanpHas S3HEPrUs ynpyro
ne(OpMUPOBAHHOU MPYKUHBI.
[loTreHumanpHas SHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

07.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanesHEIE U
HENMOTEHIUAIbHEIE CHIIBL. CBS3b
paboTHl HEMTOTEHITUATIBHBIX CHII C
H3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTHH

09.11.2023

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

19

JlaGopaTtopHas pabota
«UccnenoBanue cBsi3u paboOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM PHEepPTUH TeNa Ha

14.11.2023

https://resh.edu.ru/



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/

IIPUMEPE PACTSKEHUS PE3UHOBOTO
KTyTa»

KonTposnsHas paboTa o teme

20 «Kunemaruka. JIlunamuka. bubmorexa LHOK
16.11.2023 | https://m.edsoo.ru/ff0c4b74

3aKOHBI COXPAHEHUS B MEXAHHUKE»
OcHOBHBIE TIOJIOKEHUS

21 MOJIEKYJIIPHO-KMHETHYECKOM bubnuorexa [JOK
TeopuH. BpOYHOBCKOE BMKCHHE. 21.11.2023 | https://m.edsoo.ru/ff0c4dc2
Anbdysns
XapakTep ABUKECHUS U
B3aUMOJICHCTBHUS YaCTHI]

22 BeIlecTBa. MoJIelid CTPOEHUSs 23.11.2023 hitps://resh.edu.ru/
ra3oB, KUIKOCTEH U TBEPABIX TEI
Macca monekyin. KonnuectBo

23 BEIIECTBA. HO}(IJTOHHHaﬂ Asoraapo 28.11.2023 hitps://resh.edu.ru/
TermmoBoe paBHOBECHE.

24 TemmnepaTypa u e€ nuamMepeHue. 30.11.2023 https://resh.edu.ru/
[lIxana Temneparyp Llenbcus

o5 Wneanpueiii ras B MKT. bu6mmoreka [JOK
OcHoBHoe ypaBHeHne MKT 05.12.2023 | https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak
Mepa CpeIHeW KUHETUYECKOU

26 SHEPTUU JBIKEHUS MOJIEKYJI. bubnuoreka [JOK
YpaBHenue Menjeneena- 07.12.2023 | https://m.edsoo.ru/ff0c511e
Knaneiipona. 3akon
JlaneroHa.l'a30BbIe 3aKOHBI.

27 pHa%leTr:ﬂOBaﬂ KOHTpOIRHAR 12.12.2023 https://resh.edu.ru/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/

JlaboparopHas paboTa
«HccnenoBanmne 3aBUCHUMOCTH

28 MEK/Ty TTApaMEeTPaMH COCTOSIHUSI 14.12.2023 nitps://resh.ec. 1L/
Pa3peKEHHOTO Ta3a»

29 N3onpoueccel B uACAIIBHOM Ira3e bubnuorexa [JOK
1 UX TpaguuecKoe IpeCcTaBICHNE 19.12.2023 |  https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMUYECKOW CUCTEMBI 1

30 crocoObl €€ N3MEHECHHS. bubnuotexa [JOK
KonuuecTBo TeruioTs! u padora. 21.12.2023 | https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a

31 Buasr Tennonepenaun bubmorexa LOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢36

VenbHasg TEIIOEMKOCTD

32 BeniecTBa. KoanuecTBO TEMIOThI bubnuorexa [JOK
Mpu Terionepeaade. AauadaTHbIN 28.12.2023 | https://m.edsoo.ru/ff0c5c36
porecc

33 [TepBrIil 3aKOH TEPMOJUHAMUKY U bubnuoreka [JOK
€ro MPUMEHEHHE K H30TpoIieccamM 09.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B

34 npnp(l))z[e. Bropoii I;aII;IOH bubmmorexa [JOK

11.01.2024 | https://m.edsoo.ru/ff0c6230

TEPMOUHAMHUKHU

35 [Tpunmun nevicteus u KII1/ bubnuoreka [JOK
TEIJIOBOM MaIlINHbI 16.01.2024 | https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT[ https://resh.edu.ru/

18.01.2024



https://resh.edu.ru/
https://m.edsoo.ru/ff0c570e
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://resh.edu.ru/

DKonoruyeckue nmpooIeMbl

37 https://resh.edu.ru/
TEIJIOHEPTEeTUKU 23.01.2024 D —
O0001ar0IINH YPOK

38 «MOJII:K JIIsIIl Hai}I’p ¢u3uka. OCHOBBI bubmmorexa [OK

Yip ' 25.01.2024 | https://m.edsoo.ru/ff0c6938
TepMOl[I/IHaMI/IKI/I»
KonTtponsHas paboTa o teme
39 «MounekynspHas puzuka. OCHOBBI bubmorexa HOK
Y ) 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TepMOI[I/IHaMI/IKI/I»
[TapooOpazoBanue u
40 KoHIeHcanwusl. Vicnapenue u bubmmorexa [TOK
’ 01.02.2024 | https://m.edsoo.ru/ff0c63b6
KHUIICHUC
AOCOIIOTHAS U OTHOCUTEIbHAS
41 BJIQKHOCTE BO3ayXa bubmmorexa TTOK
. yxa. 06.02.2024 | https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Trepnoe Teno. Kpucrannmyeckue
LA
12 | oot xomcrasnan. donne BuGnmorera LIOK
P - R 08.02.2024 | https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoBpeMeHHbBIC
MaTepHaIbI
[TnaBneHre U KPUCTAIUTA3ALIMSL.
43 V nenpHasg TEIUIOTA IJIABJIEHUS bubnmorexa [IOK
s ' 13.02.2024 | https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK

44 0
YPABHCHHE TEIII0BOTO Oarakca 15.02.2024 | https://m.edsoo.ru/ff0c6820
DeKTpHU3aIKsl Te.

45 DNeKTpuYecKuu 3apsija. JBa Buma bubmorexa HOK

p P a 20.02.2024 | https://m.edsoo.ru/ffOc6bcc

QJICKTPUYICCKHUX 3apA10B
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[IpoBOAHUKH, TUIIEKTPUKHU U
MOJIYIIPOBOIHUKHU. 3aKOH

bubnuoreka [IOK

46
COXpaHEHHUS AIIEKTPUIECKOTO 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsiaa
BsaumoneuncTsue 3apsioB. 3ako
47 K nPcI)TIaHTP(I)qT;TIHH“pﬂH n bubmorexa HOK
Y ' . 27.02.2024 | https://m.edsoo.ru/ff0c6ce4
AMEKTPUICCKUH 3aPsiJT
Hanpsisk€HHOCTB 2IEKTPUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTPUUECKUX MmoJier. JInmHum 29.02.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 3IeKTpOCTaTHIECKOTO
49 nois. [lorenmuman. PasHocts bubmorexa LOK
' ’ 05.03.2024 |  https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 AJIEKTPOCTATHYECKOM IIOJIE. bubnuoreka [IOK
JusnekTpudeckas 07.03.2024 | https://m.edsoo.ru/ffOc7018
MIPOHUIIAEMOCTb
. bu6mmoreka [JOK
51 C) K
TICKTPOEMKOCTE. ROHACHCATOP 12.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrust Bubmmorexa LIOK
5 pa. JHED 14.03.2024 | https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOpa
JlaGopaTtopHas pabota
53 "N3mepenue BJ:CKTPOG'MKOCTI/I 19.03.2024 https://resh.edu.ru/
KOHJIeHCcaTopa
[IpuHIMIT NENCTBUSA U
54 https://resh.edu.ru/
IIPUMEHEHNE KOHIEHCATOPOB, 21.03.2024 :



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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KOIUPOBAJILHOTO amrapara,
CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYECKas 3aluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuectBoBanus. [locTossHHBII
Tok. Cuna Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma Jist
y4JacTKa Ienu

02.04.2024

https://resh.edu.ru/

56

IlocnegoBarenpHOE,
napajuiesIbHOE, CMEIIIaHHOE
COCIMHEHUE IMPOBOTHUKOB.
JlabopaTtopHnas pabota «3y4yeHue
CMEIIAHHOTO COEMHEHHUS
PE3UCTOPOBY

04.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

09.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1j1 HOJITHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHas pabota
«M13mepenue D/IC nucrounuka
TOKa U €r0 BHYTPEHHET0
COTPOTHUBIICHUS

11.04.2024

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

59

DNeKTpOHHas MPOBOIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT

16.04.2024

https://resh.edu.ru/
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TEMIIEPATYPHI.
CBepX1poBOIUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 CBOWMCTBA JJIEKTPOHHBIX MTyYKOB 18.04.2024 nitps://resh.ec. 1L/
[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!

61 npoBoauMocTh. CBOKCTBa p—N- brbamorexa [OK

23.04.2024 | https://m.edsoo.ru/ff0c84ae
nepexonaa. [lonynmpoBoIHUKOBEIE
puoOOpHI
DIEKTPUYECKHUH TOK B pacTBOpax

62 U pacIuiaBax 3JeKTPOJIUTOB. bubnuoreka [JOK
DIEKTPOTUTHICCKAS 25.04.2024 | https://m.edsoo.ru/ff0c82ba
JUccolanus. JIeKTPOIU3
DIIEKTPUYECKHUI TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bubnuorexa [JOK
HECaMOCTOSTEIbHBIN Pa3psil. 02.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [JOK
npuMeHnenue. [IpaBuiia TEXHUKH 07.05.2024 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6006maromui ypox bubnuoreka [JOK
«INEKTPOIMHAMUKAY 14.05.2024 | https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK

06 Fozosas kontposbHas padora 16.05.2024 | https://m.edsoo.ru/ffOc8a8a

67 CamocTtosaTtenpHas paboTa Mo Teme bubnuoreka [JOK
"OnekTpoauHaMuka" 21.05.2024 | https://m.edsoo.ru/ff0c8c56
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i 1 POIIhttps://resh.edu.
68 O6o0marmuil ypok 93.05.2024 C) ps://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68 6 5
I[TPOTPAMME
11 KUIIACC
KoJunyecTBOo yacos
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Konrtpoabnbie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE Pecypchl
padoThl padoThI
[TocTOSIHHBIC MarHUTHI 1 KX
B3aMMOJIeiCTBHE. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 Bubamorexa [IOK
' P . https://m.edsoo.ru/ff0c9778
MHAYKIUU. JIMHUM MarHUTHOM
WHIYKIUN
MaruauTtHoe noJjie NpoBOJHUKA C
TokoM. OnbIT Dpcrena.

5 B3aumopaelicTBue mpoBOAHUKOB C 1 1 bubnuoreka [JOK
tokoM.JlabopaTopHas pabota https://m.edsoo.ru/ff0c98fe
"M3ydyeHrne MarHuTHOTO MOJIst
KaTYILIKA C TOKOM.

bubmuoreka [JOK
3 B 0 1 1 0
XOJHA KOHTPOABHEL pabota https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISL HA
4 MPOBOJHMK ¢ ToOKOoM. Cuia 1 1 bu6mmoreka [JOK

Awmmnepa. JlabopaTtopHas pabora
«HccaenoBanue nercTBUS

https://m.edsoo.ru/ff0c9ac0



https://resh.edu.ru/
https://m.edsoo.ru/ff0c9778
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IMOCTOSIHHOI'O MarHvuTa Ha paMKy
C TOKOM»

JlelicTBME€ MarHMTHOTO TOJISL HA
JBHKYLITYIOCS 3apSKEHHYIO

bu6mmoreka [IOK

5
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DNeKTPOMAarHUTHAS] WHTYKITHS.

H . https://resh.edu.ru 3.
OTOK BEKTOpa MarHUTHOM
6 uHayKuu. DJ1C HHAyKIHHA https://yaklass.ru
3 VI Ve . 4. https://edu.skysmart.ru
AKOH SIICKTPOMATHUTHOU 5. https://urok.apkpro.ru
nHayknuu Papanes
JlabopaTtopHnasi pabota
7 «McenenoBanue ABICHAS bubmorexa LOK
. https://m.edsoo.ru/ff0cal50
AIIEKTPOMATrHUTHON WHTYKITHI
NuaykTuBHOCTH. SIBIEHUE
camouaayknuu. DJ1C
8 CaMOI/IHILYKI_[I/II/I 351[6 TUS bubmmorexa LOK
M. P https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
TexHuyeckue yCcTpoicTBa U uX
NPUMCHCHHUEC: MIOCTOSAHHbBIC https://resh.edu.ru 3.

9 MAarHUThI, JIEKTPOMAarHUThI, https://yaklass.ru
3JIEKTPOJIBUTATEIb, YCKOPUTEIU 4. https://edu.skysmart.ru
3JIEMEHTAPHBIX YACTHII, 5. https://urok.apkpro.ru
WHIYKIIMOHHAS TeYb
O6oO0maromuii ypok

yp bu6mmoreka [JOK
10 «MarsuTHoe€ nozJe.

QHCKTpOMaFHI/ITHaH HHIAYKIOUSI»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/
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KonTtposneHas paboTa 1o teme

bubnuoreka [IOK

11 «MarauTHoe mnoJe.
https://m.edsoo.ru/ff0cad58
DNEKTPOMAarHUTHAS WHIYKIIHASDY
CB00OOIHBIE MEXAHUYECKHE
Kose6anus. ['apMoHMUEeCKHe
12 KoieOanusa. YpaBHEHHE bubmorexa HOK
7P . https://m.edsoo.ru/ffOcaf06
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpaiienue s3uepruu
JlabopaTtopHnas pabota
https://resh.edu.ru 3.
«HccaenoBanue 3aBUCUMOCTU
13 nepruoaa Maiablx KoiaeOaHuit https://yaklass.ru
p 4. https://edu.skysmart.ru
Tpy3a Ha HUTH OT JUTHHBI HUTH 1 5. https://urok.apkpro.ru
MAacChI Tpy3a»
KonebaTenbHBIM KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KOJIEOAHNS B UIEAIbHOM
14 KoJIeOaTeIbHOM KOHTYDE. bubnuoreka [IOK
AHaJIOTHUS MEXTY https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU
KoJIEOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHUs SHEPTHH B bu6mmoreka [JOK
HIeaIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ffOcb9c4
KOHTYpe
IIpencraBnenne o 3aTyXaroOIINX
P v bubnuoreka [IOK
16 KosiebaHusAX. BbIHYXIeHHbIE

MEXaHMYECKHE KOJICOaHUs.

https://m.edsoo.ru/ffOcbb86
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Pesonanc. BeiyxneHHbIe
OJICKTPOMArHUTHBIC KoJIeOaHus

17

IIepeMeHHBIN TOK.
CuHyconalbHbIN IepEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JIEUCTBYIONIEE 3HAYEHUE CHIIbI
TOKA U HAIIPSHKEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepenaya u norpedieHue
ANEKTPUYECKOMN SHEPTUU

19

YCTpOoCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MePEMEHHOTO TOKA, JIMHUHN
3NeKTpoIepesad

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus

OJICKTPOOHEPIUH B IIOBCCIHEBHO 0

KHU3HHU

21

MexaHu4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTh pacnpoCTpaHEHHS U
JuiHa BoHbL. [lonepeunsie u
MPOI0JIbHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa.
I'poMxkocTs 3ByKa. BeicoTa TOHA.
TemOp 3ByKka

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHGKTpOMaFHI/ITHBIC BOJIHBI, UX

bubnuoreka [IOK

23 CBOMCTBA U cKopocTh. [1Ikana
P https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMArHUTHBIX BOJIH
I https://resh.edu.ru 3.
PUHIIMIIBI PAJUOCBSI3U U
https://yaklass.ru
24 TeneBuieHus. Pa3Butue cpencts
P 4. https://edu.skysmart.ru
CBASH. FAHOIoKalA 5. https://urok.apkpro.ru
o5 [TonyronoBast KOHTpOJIbHAS bubnuorexa [JOK
pabota https://m.edsoo.ru/ffOcc6f8
[IpssMmonmHENHOE
26 pacIpoCTpaHEeHHE CBETA B bubnuoreka [IOK
OJHOPOJIHOM cpene. ToueuHbIin https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpaxxeHnue cBeta. 3aKOHBI
27 oTpaxeHus ceera. [loctpoenue Bubmmorexa [IOK
p o p https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B IJIOCKOM 3epKajie
[Ipenomnenue crera. [TonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [JOK
[IpenenbHbIW YroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTtopHnas pabota
29 «M3mepenune mokazaTest bubmorexa HOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa)»
JIunzsl. [locTpoenue
30 n3o0paxenuii B muuze. opmyna bubnuoreka [JOK

TOHKOM JIUH3EL. YBeJINnUYeHNe
JIAH3EI

https://m.edsoo.ru/ffOcddle
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JlaboparopHas paboTa

https://resh.edu.ru 3.
https://yaklass.ru

31 «HccnenoBanue CBOWCTB
. 4. https://edu.skysmart.ru
U300paKeHUH B IMH3aX» 5. https://urok.apkpro.ru
Hucnepcus cBera. CosxHbIN
32 cocraB Oenoro ceta. L[Ber.
JlabopaTtopHnas pabota
«Habmroienne mucrepcuu cBeTa»
HNutepdepenuns ceera.
33 Jlntl)plﬁuzm CBeTa. brbmmorexa [OK
n https://m.edsoo.ru/ffOced22
JudpakuronHas pemeéTka
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cera https://m.edsoo.ru/ff0cf02e
Ontuueckue MpuOOPsI U
35 YCTPOWCTBA M YCIOBUS UX
0€301acHOTO TPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIaCCHUYECKON MEXaHHUKH. bubnuoreka [JOK
[ToctynaTel cnenuaibHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmnorexa [IOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIllEHUE TTHHBI
DHeprus U UMIYJbC
38 PENSATUBUCTCKOU YacTulibl. CBS3b bubnuoreka [JOK

MaccChl € SHEPrUEU U UMITYIIBCOM.
OHeprus Noxkos

https://m.edsoo.ru/ffOcfc68
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Kontponsnas padora «OnTHka.

39 OCHOBBI CHIEIMAILHOM TEOpHH bubnmorera [TOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY

40 ®otonsl. ®opmyna [Tnanka. bubnuorexa [JOK
DHeprus 1 UMNyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmorexa [[OK

41 orodperra. Onbirst A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrpdexrTa.

42 YpaBHeHre DWHIITEWHA TS bubnuorexa [JOK
dboTtorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
JaBnenune cBeta. Onbiter [1. H.

43 JleOeneBa. XuMudeckoe bubmorexa LOK

. https://m.edsoo.ru/ff0d04a6
JICWCTBUEC CBETA
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHCHHE:

44
(dhoTodeMeHT, (HOTOIATIHK,

COJIHEUHas OaTapesi, CBETOIUO/T

45 Pemenne 3agau mo teme bubnuoreka [{OK
«DJIeMEHTbI KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL

46 Pezepdopna o paccesnuro o- bubnuoreka [JOK
yactull. [lnanerapnas moienp https://m.edsoo.ru/ff0d091a
aToMa

47 [Toctynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
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48

N3nydeHnue u norioneHue
(OTOHOB IIpU TIEpexo/ie aToma ¢
OJIHOTO YPOBHSI SHEPIUHU Ha
Ipyroi. Buael ciekTpos

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

49

BosiHOBBIE CBOMCTBA YaCTHLLI.
Bounsl e bpowis.
KopnyckynsipHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaAOaKTUBHOI'O U3ITYUCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DJIEKTPOHHBIN U TTO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydenue

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

53

DHeprusi CBsS31 HYKJIOHOB B si/Ipe.
SnepHsbie peakiuu. AnepHbIn
peakrop. [IpoGnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKUE
ACIIEKThI IAEPHOU DHEPTETUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YaCTHUIbI.
OTKpLITI/Ie MO3UTpPOHA. MeTtoapl
Ha6J'IIO,[[eHI/I$[ " perucrpanuun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3JIEMEHTapHbIX YacTull. Kpyribii
cron «DyHaMEeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bu3HUECKOU KapTHHBI MHpa»

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IBI, TUIAHETHI, UX

https://resh.edu.ru 3.
https://yaklass.ru

55
Buaumoe aBrkeHue. CoHeuHast 4. https://edu.skysmart.ru
cucTeMa 5. https://urok.apkpro.ru
Comnre. CoHeyHast aKTUBHOCTD.
56 Ucrounuk sueprun CoJHIa 1 PEII
3BE3]T
3BE3BI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
- https://resh.edu.ru 3.
TJIaBHOW MOCIEI0BATENLHOCTH.
57 Buyrpennee ctpoenue 38637 https://yaklass.ru
C yIp p ' 4. https://edu.skysmart.ru
OBPEMEHHBIE MPEJICTABICHUS O 5. hitps://urok.apkpro.ru
MIPOUCXOKIACHUH H DBOJIIOIHH
CouHIia 1 386311
Mineunbin [Iyte — Hama
r https://resh.edu.ru 3.
anmaktuka. [lomoxxenue u httas:/ivaklass.ru
S: .
58 nerxenne Connna B [TanakTuke. Py
T Ui 4. https://edu.skysmart.ru
AIAKTHIH. HCPHBIC ABIPLL B 5. https://urok.apkpro.ru
siIpax rajJakTHK
Bcenennas. Pazoeranue https://resh.edu.ru 3.
59 rajgaktuk. Teopus bosbiioro https://yaklass.ru
B3pbIBa. PeNMKTOBOE U3ITydeHHE. 4. https://edu.skysmart.ru
Meraranaktuka 5. https://urok.apkpro.ru
60 Heperiennsie mpo6aembl https://resh.edu.ru 3.

ACTPOHOMHHU

https://yaklass.ru



https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/

4. https://edu.skysmart.ru
5. https://urok.apkpro.ru

https://resh.edu.ru 3.

https://yaklass.ru

61 Tozosas konTpoLHAT padora 4. https://edu.skysmart.ru
5. https://urok.apkpro.ru
O606maromuii ypok. Posb
(pusnku 1 acTpoHOMHN B https://resh.edu.ru 3.

62 SKOHOMHYECKOH, https://yaklass.ru
TEXHOJIOTHYECKOM, COITMATbHON U 4. https://edu.skysmart.ru
3THYECKOH cdepax esTeIbHOCTH 5. https://urok.apkpro.ru
YeloBeKa
OGo0waronuit ypox. Posb u https://resh.edu.ru 3.

63 MecTO (PU3UKH U aCTPOHOMUU B https://yaklass.ru
COBPEMEHHOM HAyYHOU KapTHUHE 4. https://edu.skysmart.ru
MHpa 5. https://urok.apkpro.ru
OGoObwaronuit ypok. Posb https://resh.edu.ru 3.

64 (bu3uvecKoit Teopuu B https://yaklass.ru
(hopMHUpPOBaHUHU MTPEICTABICHHM O 4. https://edu.skysmart.ru
(hbM3UYeCcKOi KapTUHE MUpa 5. https://urok.apkpro.ru
O6o06maromuii ypok. Mecto
(DM3EIeCKOMH KADTHHEL MEDS B https://resh.edu.ru 3.

65 00111eM psTy COBPEMEHHBIX https://vaklass:ru
€CTECTBEHHO-HAYHbIX 4. https://edu.skysmart.ru

. 5. https://urok.apkpro.ru
MIpeICTaBJICHUI O PUPOIE
https://resh.edu.ru 3.
66 IToBTOpenune. MaruurtHoe mnoie. https://yaklass.ru

QHGKTpOMaFHI/ITHaSI HHIAYKOHA

4. https://edu.skysmart.ru
5. https://urok.apkpro.ru



https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/

[ToBTOopenue. OnTuka. OCHOBBI

https://resh.edu.ru 3.
https://yaklass.ru

7 7 1
6 CHCLHANBHO TCOPHH 4. https://edu.skysmart.ru
OTHOCHTCIIEHOCTH 5. https://urok.apkpro.ru
[ToBTopenue. KanTtoBast pusuka.
68 DneMeHTBl aCTPOHOMHUU U 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.4., byxosues b.b., Corckuii H.H. mox pengakuumeit [lapdentbeBoit H.A., AkimonepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

» dusuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., Uapyrun B.M. nox penakmnueii [lapdentoeBoit H.A., AkinonepHoe

obmectBo «M3marensctBO «IIpocBemnienue



https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0d1784

METOJIUYECKHUE MATEPHUAJIbI JUISI YUUTEJIA

1. A.E. Mapon,E.A. Mapon KonTtponbsnbsie paboTsl o ¢pusuke 10-11 xmaccer.Mocksa «IIpocBerieHue»

2. Coopnuk 3anau no gusuke. 10-11 xnaccsl (k yueOnukam I'.S1. Msxumesa u.ap.) — M.: Dk3amen, 2019.

3. Coopnuk 3am1au no ¢usuke mis 10—11 kmaccer: mocodue s yqamuxcest o01eoopa3oBat. opranu3alinii: 0a30BbIi U
npodui. yposuu / H.A. Ilapdentrena.- 5-e uzn. M .: Ilpocsemienue, 2017 r.

4. ®uzuka. 3agaunuk. 10-11 xi.: [Tocobue nnsa obmeodpaszopat. yupexaenuit / PeimkeBuu A. I1. - M.: [Ipoda, 2019.
5. E.IO. Kocapesa .JlaboparopHbie padoThl o kypcy duszuku M3narensctBo « BAPCONy, 2018 roa

6. KogudukaTtop 351eMeHTOB cosiepkaHus U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB 00I11€00pa30BaTEIbHBIX
yupexaeHu asa npoeaeHus B 2024 roay eauHoro rocyaapcrBeHHoro sk3amena no ®U3UKE.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. bubmuoreka LIOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru



https://edu.skysmart.ru/
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