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1.MMOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

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 GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
eI U3ydeHus (GU3MKK Ha YPOBHE CpPEHEro o01iero oopa3oBaHus, MiIaHUPyeMble
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 TPEeIMETHBIE PE3yJIbTATHI 110 TOJIaM 00yUYEeHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0y4arommxcsi, B (OpMHUpOBaHHE YMEHUN MPUMEHATb HAaYYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus 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/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HMKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

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

Hoes sxonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U YKOJIOTHYECKONH O€30aCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, TPAHULIAX IPUMEHUMOCTHU
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 UCTOIB30BAHUE 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 YYaCTHUKaMHU 00pa30BaTeNIbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

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 W3 OJHOIO pasfesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3WYECKON Mojenu sl CUTYallMu MPaKTUKO-
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 (PU3MKU WIA B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(Pu3MKe yUEHNYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000y I0OBaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHbIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1ab0paTOpHOTrO O0OPYAOBAHUS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJIEKCHOM
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 (opMUpOBaHHE HHTEpeca U CTPEMJICHHS OOYyYaroIIUXCsl K Hay4YHOMY
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 MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHs] 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,
3aKOHAX, TEOpUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (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 OCBOEHHME CIOCOOOB pEUIEHUS Pa3IUYHbIX 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 TEXHOJOTHMUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUMU JIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

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).
[Ipenmaraemsrii B mporpaMme 1o ¢pu3uKe rnepeyeHb JJabopaTOPHBIX U MPAKTUIECKUX
paboT SABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENIbh JieJlaeT BHIOOp MPOBEACHUS
71a00paTOPHBIX PabOT M OMBITOB € YUYETOM MHAUBUIYATBLHBIX OCOOCHHOCTEH 00y4a
IOIIUXCS

2.COJEP)KAHUE OBYYEHUS
10 KIJIACC

Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHUS

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

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

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOUN 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 nABMXEHHUS Teina, OpPOIIEHHOTO TMOJ] yIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
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 aBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

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

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoi 3akon HetoToHa 1iis
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepranbHbIX TOYEK.

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

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



Tpenue. Buasl TpeHus (moxosi, CkoyibkeHus1, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUIAKOCTH WM Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH>KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JieopMariiu.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CHJI YNIPYTOCTH, BO3HHUKAIOMIMX B MPYKHUHE 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 COXPAHEHUs WMITYJIbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepwalbHONW TOUkH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

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

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPAaHEHHUS] MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



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

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa mOTEHLIMATBHON SHEPIrUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OIAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPruu
TeJla Ha IIPUMEpE PACTSHKEHUS] PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekysipHasi pU3HNKa U TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU M eopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKON TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapakrep IBWKCHHS U
B3aMMOJICMCTBUSI YaCTUI] BellecTBa. Mojaenu CTpPOEHHUsI Ta30B, KUJAKOCTEU H
TBEPJBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3mepenue. lllkana temnepatyp
Lenbcus.

Mogens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KWUHETUYECKOM TEOpUM HJIEATbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpEIHEM KWUHETHUYECKOW SHEPrUM TEIUIOBOrO JABMXKEHHS dactul rasa. [llkana
temnepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—Knamneipona.
3akoH JlanbToHa. M30mpornecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: HU30TEPMa, H30X0pa,
n3obapa.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOEHWE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHHM.

OmnbiTel 10 MU PYy3UHN KUIKOCTEH U TA30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY JAABICHUS ra3a Ha CTEHKH COCY/IA.



OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMETPaMU COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TEpPMOJIUMHAMUYECKON
CUCTEeMBI U crocoObI €€ u3MeHenus. KonmuectBo TerioTel U paboTta. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TETJIONMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUuEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemoTel npu Temionepeaye.

[TonssitTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJIWHAMHUKM K H3ompolieccaMm. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

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

TennoBeie  MammHbL.  [IpUHIUIBI ~ JACHCTBUA  TEIJIOBBIX  MAIIHH.
[IpeoGpa3oBanus SHEpPruM B TEIUIOBBIX MamuHax. KoapdUIHMEeHT Moie3HOoro
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero kosdduimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuuecknue yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIMUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpPEHHEW JHEPrUU Teia MPH COBEPIICHUU pPaOOTHI: BHUIET
npoOKu M3 OYTBUIKK II0J] JEHCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTPAITH).

N3meHeHne BHyTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEIIoNepeaaye.

OmneiT 0 a1abaTHOMY PaCITUPEHHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eewecmea. Dazoswvie nepexoonvl

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



Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUcTaJIu3anus. Y aeapHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHME TENI0BOroO OajaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJOTUHU MOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUANIOB, B
TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenue npy noHM>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJICHUs] KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpalnus KpUcTaJlIoB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3MepeHune OTHOCUTENBHOM BIIAXKHOCTH BO3/IyXa.

Paznea 4. DinekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DIeKTpuU3alus Te. DNEKTPUIECKUH 3apsi. J[Ba BUaa 3J€KTPUIECKUX 3apsiI0B.
[IpoBOAHUKHM,  OUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iiekTpuueckoro mnods. IIpuHnun
CYNEPHO3ULUN ANEKTPUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHUKHN W [HUAJIEKTPUKUA B BJIEKTPOCTATUYECKOM ToJie. JuanmekTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEILIAHHOE COEIMHEHHUE MPOBOJHUKOB.

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

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasi  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

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

OneKkTpuueckuid TOK B Ta3ax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPBI U (HOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN TMOJI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIIPSKEHMUS.

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

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3Mepenue snekTpoaBwkymen cuibl. KopoTkoe 3ambikanue
raJbBaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD TUOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

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

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce oCylecTBIsETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKkas 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 OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEILJIONEpEauH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUIAKOCTEH U T'a30B,
NIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

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

Texnonocus: mpeodOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAaHOTEXHOJIOTMH, IEKTPOCTATHYECKas 3allluTa, 3a3€MJICHUE 3 JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE npudopsI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.



11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAs UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bextop MarauTHOM MHAYKUMU. [IprHIMI Cyneprio3uliny MarHUTHBIX IOJIEH.
JIuaum marHuTHOW WHAYKUMHM. KapTMHa NMHUNA MarHUTHOM WHAYKUWWA ITOJS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOKOoM. KapTuHa JnHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJb U HampaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SIBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BekTOpa MarHUTHOWM
UHAYKOAW. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykauu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABUKYIIAs CHJIA HHIAYKUHH B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTHBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJBIKYIIAA  CHJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO TOJISL.

B3anmopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. Kosne0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa u ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosneOanuii. [IpeBpaliieHre sHepruu Npy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UcaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUA MEXIY MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJEATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiieHne o 3aTyxaromUX KojieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyX/1€HHbBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBo, mepeaada U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOMU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCcKne yCTPOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: DICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHOM CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Ha6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJeOaHU.

Pe3oHanc mnpu 1mOCHENOBATENIBHOM COEAWHEHUM PE3UCTOpA, KATYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojenb JIMHUY 3IEKTponepeaayn.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

NccnenoBanue 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

NccenenoBanne nepeMeHHOT0 TOKA B LEMHN U3 MTOCIEN0BATEIBHO COCTNHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHnueckue BOJIHBI, YCIOBHMS pacnpoctpaHeHus. Ilepumon. CxopocTb
pacnpoCTpaHeHus W JJIMHAa BOJHBL. [lomepeuHble W MOPOJOJBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMITBI paguOCBs3U U TeleBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTpPa3ByKOBas [IMATHOCTHKAa B TEXHHUKE W MEIULHHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOU KoJIeOaHMIA.

NccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IIPEIOMIICHHUE,
nosisspu3anus, nudpakius, nHTepdepeHns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacrpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueyHbIl ICTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yTrojl IMOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE pacCTOsHUE
U ONTHYECKasl cuiia TOHKOM JuH3bl. [locTpoenne n3zoOpaxeHuil B cOOMparouX U
paccenBarouX JUH3ax. PopMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30U.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBINA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
onTHKa, TudpaKimoHHas pemeéTka, moJsIpousl.

Llemoncmpayuu

[IpsmonrHEHOE pacIpOCTPaHEHUE, OTPAKEHHUE U TPEIOMIICHUE CBETA.
Onrtruueckue mpudOopHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

HaGmonenne natepdepeHnm crera.

HaGmonenue nudpakuum ceera.

HabGmronenue nucnepcuu ceera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HabGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
["paHuIIBl HPUMEHUMOCTH KJIACCHYECKON MEeXaHUKH. [ocTynaTsl cienuaibHON
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUJTAHBI.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs13b MaccChl C JHEPrUer U UMITYJIbCOM PEIIATUBUCTCKOW YaCTHULIBI. DHEPIrus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPTUs
U UMITyJbC (pOTOHA.

OTtkpeiTue u uccienaoBanue orodrddexra. OnbiTel A. I'. CToneroBa. 3aK0oHBI
dotoadpdexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiiay
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOHOI.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapuas wmonens atoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl ne bpoiis. KopryckynsipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYICHHS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pezepdopaa no onpeaeneHnio coctaBa paJuoakKTUBHOTO



m3nydyenus.  CoiictBa  anbda-, Oera-, ramma-uziayudeHus.  BruusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe NpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnswiii peaktop. Tepmosmepubiii cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTHYECKHUE ACTIEKTHI AEPHON SHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EqHCTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHS acCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, SpKuUe 3BE3NBI, IUIAHETHI, UX BHJINMOE
JBH)KCHUE.

CosniHeuHasi cucTeMa.

Connine. ConHeuHasi akTUBHOCTh. McToyHuk sHeprur CoiHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJIacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOCHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUN U 3Boitounn CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajgakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3aUs CEBEPHOTO MONYIMIAPUS U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HayYHOW KapTHHE MHpA, poJib (U3MUECKOU TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUIN 0 (U3HUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBl MHpa B  0OIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbI (akT, runore3a, (uU3MUecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U MX IMPOEKUMU HA OCHU KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIOCKUX (puryp u oobEéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOU MPUPOJE, ONTHYECKUE SIBIICHUSA B )KUBOW IPHUPOJIE, JECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAIUTHUECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3aJIeKA MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonocusa: JNWHWUM DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUIaTENb, WHAYKLIHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIEIYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb T'OTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaqn3alii OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepam NpodhecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTS>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATH PUCKH MOCIIEICTBUI €S TEIIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIHOUEBBIMU IOHSITHUAMU W METOJIaMU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COACP)KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJy4deHUs HWH(opManuu (U3HUEecKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCMOJb30BaTh  CpeACcTBa HMH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIEHNE HA ypOKaX (DU3UKU U BO BHE-YPOUHOU AESATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHAILHBIH UHTEIIIEKT, TIPEIIOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOUYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPHHHMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MeCTO (PU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEpIMaibHasl CUCTeMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
Ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXIY MapaMeTpaMy COCTOSIHUS raza B M30MPOLECcCax, dJIEKTpU3alus Ted,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHsl, MOTCHIMAIbHAs YHEPTUsi, MEeXaHUUYecKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYEHUS M EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TMPH 3TOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMUSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBAThH PE3YJIBTATHI TIOJYUCHHON 3aBUCUMOCTH (PU3HUYECKUX BEJTUYMH B BUJIC
TaOJINII ¥ TPaUKOB, JEJIATh BEIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHNUS,

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyIo HH()OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHusi 0€30MACHOCTH TpU OOpameHnd ¢ TpUdOpaMu M TEXHUYECKHUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBAaTh padOTy TPyNIbl, PAUMOHAIBHO pacHpenessaTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pU3nMYECKUe SABJICHUS (MPOLIECCHhI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IOPOBOJHUK C TOKOM M JBWXKYUIMICS 3apsif, 3JEKTPOMArHUTHbIE KOJIeOaHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHass M MCKYCCTBEHHas
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEJIUUHMHBIL:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKH, 3HEPIrus 3JEKTPUYECKOTO0 M MArHUTHOIO IIOJIEW, MEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEMbIX BEJIMYMH, HX OOO3HAYEHUS M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPrUsl U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaga, SHEPTUsl CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAUCHHUE (PU3NUECKON BETMIMHBL,

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaljIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
ANEKTPUUECKOrO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOI0 4Hcia, nmocryiaatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiIbl Amriepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YI4EOHOTO SKCIIEPUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeaTh BHIBOIBI 110 PE3yIbTaTaM HUCCIEIOBaAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4d C SBHO 3aJIaHHON (DU3UYECKOW MOJIETIBIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOJNTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3UUECKON BEITUYNHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS UX O€30MAaCHOIO MCIOJIb30BaHUSI B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO0 (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIe C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOART HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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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
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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
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JIucT KOppeKTUPOBKHU paboyveil MporpamMmel
no npeamety «pusuka» 10-11ki kinace, yuurens Ps6osa B.3
2023/2024 yueOHbIii TOA

Ha ocHOBaHuHM pacx0oxkAeHHs KOJIMYECTBA YUeOHBIX YaCOB, MPEYCMOTPEHHBIX padoueil, U (HaKkTHIeCKUM
KOJIMYECTBOM MPOBEAEHHBIX YUEOHBIX YPOKOB IO MPUYMHE BHECEHUS U3MEHEHUN B KaJICHIapHBIH
yuebHsIil rpadpuk MBOY «Kotenbckas COUI» na

2023/2024 yue6Hblii ros, B pabouyo NporpamMmy Mo NpeaIMeTy BHECEHBI CIEAYIOIINe U3MEHEHHUS :

Ne ypoka | Tema o KTIl/paznen [Inan, yac dakT, yac [IprunHa KOPPEKTUPOBKHU



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