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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelIbHOW TmporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
benepanpHOl pabouell MporpaMMbl BOCIHMTAHHWS M KOHICTIUHM NPENoJaBaHHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOydennn ux (usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yinpraTaM OOyueHHus, a TaKK€ YUUTBHIBAET HEOOXOAMMOCTh pean3allid MEXIPEIMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (QHU3UKU: JIMYHOCTHBIE, MeTampeIMeTHbIe, INpeAMETHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UJaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM YHUCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojiep>kaHue yueOHoro npenmMera «Pu3nka» 1o rogam o0ydeHus.

du3nka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYIAs B Ka4eCTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOPa3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIECCOB U SIBICHUHN, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYy4EHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HayYHBI METOJ MO3HAHUS MPU BHIMOJIHEHUH UMU YU€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEeX pa3feNioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnku 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHHWE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€puu, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.
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Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  pu3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYypE MOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPaHULAX NMPUMEHUMOCTH TEOPHi, JUIsl ONHUCAaHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peanu3yercs MpPexae BCEro 3a cuér
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
ab0paTOpHBIX pabOT, KOTOphIE B Mporpamme 1o ¢u3nke OObEeTUHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHMKaMH 0O0pa30BaTEIbHOTO
rporecca UCXo/i1 U3 0COOCHHOCTEN MIIaHUPOBaHUS U OCHalleHusl kabunera ¢uzuku. [Ipu sTom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3UYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO TMPOBEpKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHKMe yAenseTcsl pelIeHUI0 PacyETHBIX U KayeCTBEHHBIX 3a1a4. [lpu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUs U3 Pa3HbIX pa3aeioB. [ KaueCTBEHHBIX 337a4 MPHOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aThbCsi B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00eCleYrBaeT MOCTAaHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE ISl YYEHHYECKUX MPAKTUYECKUX padoT (dopMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1TaDOpaTOpHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMIUIEKCHOM HCHOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:



e hopMuUpOBaHME HWHTEpecCa M CTPEeMJICHHs OOydaromUXCs K HAYYHOMY HW3YUCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEI;

®pa3BUTHE TPEACTABICHUH O HAy4YHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢ hopMUpPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa M3Y4EHHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

¢ hopMUpOBaHHE YMEHUN OOBSICHATH SBJICHHUS C WCIOJIb30BAHHWEM (U3UYECKUX 3HAHUU U
Hay4yHBIX JI0Ka3aTeIbCTB;

¢ hopMUpOBaHHE TPEICTABICHUA O POIM (PU3MKH JUISI Pa3BUTUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Ieseld 00ecreyrBaeTCsl PEUIeHHEM CIEAYIOUIMX 3a1ad B Ipoliecce

M3y4YeHUs Kypca (U3NKH HA YPOBHE CPETHETO 0OIIero 00pa3oBaHus:

e [IpHOOpEeTEeHNEe CUCTEMbI 3HaHMM 00 OOmMX (U3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKITFOUAsT MEXaHHUKY, MOJIEKYIISIPHYIO (PU3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(U3HKY;

e hopMUpOBaHHE YMEHUH TPUMEHSTH TEOPETUYECKHE 3HAHUSA I OOBSICHEHUS
(GU3HYECKUX SBJICHHA B TPHUPOJE W JUIA TPUHATHS TPAKTHYSCKUX PEIICHUH B
MMOBCETHEBHOM KM3HU,

® OCBOEHHE CIIOCOOOB pellIeHUs pa3IMyHBIX 3ajau C IBHO 33JaHHON (U3NYECKON MOJIENbIO,
3a/a4, [OJpPa3yMEBAIOMIMX CAMOCTOSITEIbHOE CO3/laHue (U3NYECKOW MoJenH,
a/IeKBaTHOM yCIIOBUSIM 3aa4u;

e [IOHMMaHHe (U3NYECKUX OCHOB M MPHUHILUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U TPOBEACHUS (PUIUUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTaTa;

® CO3J]aHKe YCJIOBUM JJIsi Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIIEN0BATEILCKON, TBOPUYECKOM
NeSITeIbHOCTH.

Ha wmzydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpEIHETrO OOIIero oOpa3oBaHUS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme no (pusuke rnepeueHb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JEJIaeT BBHIOOP MPOBEIEHUS Ja0OPATOPHBIX PabOT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
HKCTIEPUMEHTA M TEOPUH B MPOLIECCE TO3HAHUS MPHPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecto Qu3uku B (OPMHPOBAHMU COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. [ 'paduku 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCThb, JUHEWHas CKopocTh. llepwom u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JBUKEHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocT npy JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPAaBHBIE IPOMEXYTKH BPEMEHHM NP PABHOYCKOPEHHOM JIBJKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa



[Ipunnun otHocuTensHOCTH [anmes. [lepseiii 3akoH HeroroHa. MHEpLmManbHbIe CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTE€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenpHoe u BpalareabHOE JBUKEHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT cHIIBl OTHOCUTENBHO OCH BpameHud. Ilnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aMMOACHCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJd, UMEIOIIETO OCh BPAIllCHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus mMaTepuaabHOW TOUYkd. Teopema 00 M3MEHEHHH KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnansHas s3Heprus ynpyro ae(opMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIbL. CBsI3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.



PeaktuBHOE nBHXKEHUE.

[lepexoa MOTEHIMALHOW PHEPTUU B KHHETUYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C HW3MEHEHHEM MEXAaHMYECKOW JHEpPruM Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe mBwxkenue. Juddys3us. Xapakrtep ABMKEHHS € B3aUMOJICHCTBUS YACTHIL
BemecTBa. Mojienmu CTPOCHMsI Ta30B, KHUAKOCTEHM W TBEPABIX Tel U OOBSICHEHHE CBOMWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KoswmdecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. [llkana remneparyp Llenbcus.

Mogens uaeanbsHOTO Ta3za. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETHIECKON TEOpUur
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dyactui rasa. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
VYpaBHenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B MIAEAaTbHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacTaBieHe U30MPOIIECCOB: H30TEPMa,
n30X0pa, u3obapa.

Texuuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, GapoMETp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢otorpaduu  MOIEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OnpiThl 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATIbHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUil 00béMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MeHeHus. KonmnyecTBo TeroTsl U pabota. BHyTpeHHSIs SHEprUsi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y eNIbHast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBoiii 3akoH TepmomuHamuku. [IpumeHeHHe
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas uHTepIpeTaus paboThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh MPoLeccoB B IPUPOJIE.
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TemnoBbie MammHbl. [IpuHnuns! neiicTBus TennoBbix MamuH. [IpeoOpa3oBanust 3HEpruu B
TeroBbeIX MamuHax. Koaddumuent nonesnoro aeiicteus temoBoil Mammuel. Lukn Kapao u
ero K03 HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M IPAKTUUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOMIBHUK, KOHHIIMOHEP.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Tejia MIpU COBEPLIEHUU pabOThl: BBLIET NMPOOKU U3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanwe >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS).

W3menenue BHyTpeHHEN aHepruu (TemIepaTypbl) Tejla IpH TeIionepeaye.

OmnbIT N0 aMabaTHOMY PAaCIIUPEHUIO BO3yXa (OTBIT C BO3YIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eewjecmea. Pazosvie nepexoowvt

[TapooOpazoBanne u KoHAeHcamus. McmapeHume u  kumeHwe. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayxa. HacwlmeHHbIN Tap. YaenpHas TErioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyueckue u amopdHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TeruioTa masieHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.
TexHuueckre yCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHHE: THTPOMETP M IICUXPOMETD,

KaJIOpHUMETP, TCXHOJIOTHH MOJIy4CHUSA COBPEMECHHBIX MaTrcpuaiosB, B TOM YHHUCJIIC
HaHOMAaTCpHrajioB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTapOB.

Kunenue npu NOHMWKEHHOM JaBJICHUH.

CriocoObl M3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMoHCTpaIys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. Inekmpocmamuka

Onexrpuzauus Tel. OJEKTpUYECKUMH 3apan. JlBa BHJa DJJIEKTPUYECKUX 3apsoB.
IIpoBOIHUKH, NUANEKTPUKH U MOJYIIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB.  3akoH  Kynona. TodeuHblid  2MEKTpUYECKHI  3apsi.
Onexrpuueckoe mnoJie. HanpsokéHHocTe anekTpuyeckoro mnods. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHNY HANPSKEHHOCTH JIEKTPUYECKOTO TIOJIA.

PabGora cun oanektpoctatmuyeckoro mois. Ilorenmman. Pa3HOCTh  HOTEHLIMANOB.
IIpoBOAHUKHY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM I0JIE. JIUdIIEeKTpUYECcKast IPOHULIAEMOCTb.



OnexktpoéMkoctb. KonpeHncarop. DneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIlUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M IPUHLIUII IEHCTBUS DJIEKTPOMETPA.

B3anmopeiicTBie Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHU B 3IEKTPOCTATHYECKOM TOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIUDIIeKTPUKH B 2JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAaU TUIACTHH,
PACCTOSTHUS MEXKTy HUMH U TUAJICKTPUIECKOM TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. MICTOUHWKM TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [i71s1 ydacTka LHEnH.

DneKTpuyecKoe COIPOTHUBIICHUE. VY nenpHOE COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, MapauIEIbHOE, CMEIIAHHOE COEAUHEHHE TPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB AIEKTPHUYIECKOTO TOKa.

DNEeKTPOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MTOJTHOM (3aMKHYTOM) 3JIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHUeE.

DneKTpOHHAas TPOBOAUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTh COIIPOTUBIICHHS METAJUIOB
oT Temreparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas IPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE IPUOOPHI.

DneKTpUuYecKuid TOK B pPAacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUCCOIanus. DIEKTPOJIN3.

DneKkTpuyeckuil ToK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTENIbHBIN pa3psaa. MoHus.
[na3ma.

Texuuyeckne ycTpoilcTBAa M MPAKTUYECKOE MPUMEHEHUE: amIepMeTp, BOJIBTMETD,
peocTar, HCTOYHHMKH TOKa, JJEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3IUCTOPHI,
MOJIYIPOBOJHUKOBBIN 1IN0/, TalbBaHUKA.

Jemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

CMelianHOe coeIMHEHUE MPOBOJHUKOB.



[IpsiMoe u3MepeHue 3IeKTpoABMKYLIEH Cuilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIaHHOro CoeIMHEHUS pE3UCTOPOB.

W3mepenue  21€KTpOABMKYILEH CHJIBI HCTOYHMKA TOKa M €r0  BHYTPEHHEro
CONPOTUBJICHUSI.

HaGnronenue anexkrponusa.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBIAETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnovle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHWE CHCTEMBbl ypaBHEHWH, JHHEWHas QyHKIusa, mnapabdorna,
runep6oia, uxX rpaduku U cBOMCTBA, TPUTOHOMETpUYEecKre QYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHUH Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABWKEHHUE B KMBOU mpupoae, muddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpeIadyH, TEMJIOBOE PAaBHOBECHE), IJICKTPUUECKUE SBJICHUS B
YKUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, >KUIKOCTEH M Ta30B, 3JIEKTPUUYECKUE
CBOMCTBa METAJUIOB, dJIEKTPOJIUTHYECKAS JUCCOLUAIINS, TaTbBaHUKA.

l'eoepaghus: BNaXXHOCTH BO3/4yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHHUKE, TOJIIMITHUKHN, HCIOJb30BAHHE 3aKOHA COXpAaHEHUS HUMITyJbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4€HUsI COBPEMEHHBIX MAaTepPHAlIOB, B TOM YHUCIIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTHH,  DIEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNPUHTEp, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KIIACC
Pasnen 4. DuekrpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA
IlocTossHHBIE MarHuThel. B3auMoneicTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe IoOJIe.
Bexrop marauTHOM MHAYKUMK. [IpUHIUN Cyniepno3uLMY MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
nHAyKnuu. KapTuHa TMHUI MarHUTHOW MHAYKLUY TOJIS IOCTOSIHHBIX MarHUTOB.
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MarauTHO€E MOJ€ MPOBOJHHUKA C TOKOM. KapTuHa JIMHMM MHAYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO IMPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3aumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJICHUE.

Cuna Jlopenna, e€ MoOmyinb W HampaBieHue. JIBWKeHUE 3apsOKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel JlopeHua.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOM HHIYKIUH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykuu dapanes.

BuxpeBoe anekrpuueckoe mosie. DJIEKTPOABMKYILAs CUJa HHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIIKYIIAS CHIIa CAMOMHTYKIIHH.

DHeprust MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W TNPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, IEKTPOABUTaTENb, YCKOPUTENIU JIEMEHTAPHbIX YaCcTUILl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TMOJIS.

B3anmopelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBreHME ANEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenmna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH HW3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJj1eOanus

KonebatenpHas cucrema. CBOOOJIHBIE MeXaHHWYECKHE KoJyieOaHUs. [ apMOHHMYECKHE
konebanus. Ilepuon, wacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasATHUK.
MareMaTHuecKnii MasTHUK. YpaBHEHUE TapMOHHMYECKHX KojeOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE SIEKTPOMAarHUTHBIE KOJeOaHUS B HACATHHOM
KoJebaTenbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIeOaTelIbHOM
KOHTYpE.
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[IpencraBnenue o 3aTyxaromux KojeOaHUsX. BoIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPEeOICHHE SICKTPUYECKON HSHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnonab3oBaHUsS
AJIEKTPOIHEPIHH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHMHHBINA WM MaTeMaTHUeCKUn
MasITHUK).

HaGnronenue 3aryxaromux KojieoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOTHBIE EKTPOMArHUTHBIE KOJIEOAHUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa W HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTU U
KOHJICHCATOpA.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHbl. [lomepeuHble W IpoAosbHblE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHranus BektopoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXXeHHE, MpesloMJIeHue, nossgpu3anus, audpakuus, uHTepeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 31€KTpOMAarHUTHBIX BOJIH. [IpMMeHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguocBs3u U TeneBuaeHus. Paguonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paguoNpHUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.
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Kone6umomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.

Hab6monenue naTepdepeHnu U qupakinid MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJICOaHHH.

HccnenoBanue  CBOMCTB — AJIEKTPOMArHMTHBIX ~ BOJIH:  OTPaKEHHE, IMPEIOMIICHHE,
noJisipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeiHOE pacipocTpaHeHHE CBETa B OJJHOPOIHOM cpere.
JIyud cBeta. ToueUHBIN UICTOYHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€HUIl B IUIOCKOM
3epKaJe.

[Ipenomnienne cBeta. 3akOHBI TpeJOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee OTpakeHue. I[IpenenbHBI yrojl TOJHOTO BHYTPEHHETO
OTpaKEHHS.

Hucnepcus cseta. CroxkHblil cocTaB 6eoro ceera. Ler.

Cobuparonue u paccewBaromiye JHH3bL. ToHKas JnuH3a. DOKYyCHOE paccTosHUE U
OTITUYECKasi CHJIa TOHKOW JMH3BL. [locTpoeHne n300paskeHN B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JUH3BIL. Y BEIUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IECHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

HMudpakuust cBera. Judpakmumonnas pemérka. YcinoBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckue ycTpoicTBa M MpaKTHYECKOE MPUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIHOHHAS
peléTKa, MoJspouI.

Jlemoncmpayuu

[IpsimosiuHeiHOE pacnpocTpaHeHUe, OTpakKeHWe M mpejomiieHue cBera. OnTuyeckue
PUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBoiCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

HaGnronenue narepdepeHIiuy cBera.

Ha6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcun cBera.

[TomydeHune crnekTpa ¢ HOMOILBIO IPU3MBI.

[Tomy4yeHune crnekTpa ¢ HOMOIIBIO JUPPAKITUOHHON PEIETKH.

HabnroneHnue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepeHne nokasarens NpeioMIICHUs CTeKIa.
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HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cClIeMAJILHON TEOPHUHM OTHOCHTEJIHLHOCTH

['paHnuBl MPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTymarsl crienMalbHOW TEOpUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJYyJs CKOPOCTH CBETa B

BaKyyme, MPUHUUII
OTHOCUTEJIBHOCTHA DWHILTEHHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aM€eJIEHNE BPEMEHU U COKpAIllEHUE JJINHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENTUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBasi pusuka
Tema 1. Dnemernmuol K6AHMOEOU ORMUKU

®ortonsl. ®opmyna [lnanka cBA3M 3HEPruU POTOHA C €r0 YACTOTOW. DHEPrusi U UMITYJIbC
¢doToHa.
OtkpeiTne u wuccienoBanue Goroddpdexkra. Onbitel A. . CronetoBa. 3aKOHBI

dbotorddekra. YpaBuenue DitnmreitHa ais hotodddexra. «KpacHas rpanuma» horodddekra.
HaBnenune cBeta. OnbiTe [1. H. JIeGenena.

XuMudeckoe JeCTBUE CBETA.

TexHudeckne yCTpOWCTBA M TPAKTHYECKOE NpPHUMEHEHHUe: (POTO3IEeMEHT, (DOTOTATUHK,
coJIHeUHas Oatapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOIHOI.

Conneunas Oatapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna nmo paccesHuro o -yactuil. IlnanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u normiomienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHs HHEpruM Ha Jnpyroil. Bumpl cnektpoB. CHeKTp ypOBHEH 3HEpruM aroma
BOJIOpOJA.

BonHoBsie cBolicTBa yacTull. Bosusl ne bpoissa. KopnyckynspHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpONCTBAa W MPAKTUYECKOE NPUMEHEHUE:
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmtonenne nuHeHyaThIX CIIEKTPOB M3ITYyUEHUS.
Jlazep.

CHeKTpaHLHLIﬁ aHaJIn3

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habnronenue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaxktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio cocraBa paiuoaKTUBHOTO M3ITyYCHHS.
CoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWrTpoHa. Hykmonnas mognens siapa [eiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

Anepusiii  peaktop. TepmosiaepHblii cunTe3. IIpoGieMbl M NEpCHEKTUBHI  AJEPHOMN
SHEPreTHKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKpPHITHE MO3UTPOHA.

MeTo 11 HAONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHI.

®yHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTUHBI MHpa.

TexHuueckue ycTpoHCTBa M IPaKTHMUECKOE IMPHUMEHEHHue: JO3UMETp, Kamepa Buibcona,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

OTtanbel  pa3BUTUA acTpoHoMuu. [lpuknagHoe W MUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHevyHas cucTemMa.

Counnne. ConneuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIa M 3BE3A. 3BE3IBI, MX
OCHOBHBIC XapaKTepUCTHKU. JlMarpamMma «CHEKTpajIbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [IJisd 3BE3J TIJIaBHOM
MocCJIeI0BaTeIbHOCTH. BHyTpeHHee crpoeHune 3BE31. CoBpeMEHHBIE NPEACTaBICHHUS O
MPOUCXO0XKACHUU 1 BOJIIONMK COJIHIA U 3BE3/1. DTalbl )KU3HU 3BE3/I.

Muineunsiii [1yTe — Hamia ["anaktuka. [lonoxxenue u auxkenue Comnnua B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo06ieMbl aCTpOHOMUH.

Yuenuueckue nabnroodenus

Habmtonenust HeBOOPYKEHHBIM TJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIEHUs TOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon JIynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE
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Ponp ¢Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THYECKOW cdepax IesATeTbHOCTH 4YeloBeKa, pOJib M MECTO (PU3MKH W acTpOHOMHH B
COBPEMEHHOM HAay4yHOW KapTHHE MHUpPA, pOJIb (PU3HUECKOW TeopuH B (OPMHPOBAHUHU
MPEJCTAaBICHUN O PU3MUECKON KapTUHE MHUPA, MECTO (PU3NIECKOIM KapTHHBI MHUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEJICTaBICHUIN O IPUPO/IE.

MexnpeamMeTHble CBSI3U

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBIsSeTcs ¢ y4ETOM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C M3YYEHHUEM METOJIOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHWE BEKTOPOB, IMPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00USI TPEYTOJILHUKOB, OIIPEIeIeHNE TUIOIIa iU TUIOCKUX QUryp 1 00bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOM Mpupoje, KojedareiabHble ABHKEHUS B
KUBOHM MpUpoJe, ONTUYECKHE SBJICHHUS B KMBOW NpUpoJe, ACWCTBUE paJuallud Ha >KUBbIE
OpraHU3MBlI.

Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pelIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MITH, 3aJIeKU MarHUTHBIX Py, GOTOChEMKA 3eMHOI
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIICTPSICEHUM.

Texnonozus: TUHUW 3IEKTPOIEPENay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
WHIYKIIMOHHAS TIeYb, pajap, PaauoONpPHUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIli  YpPOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTIDKEHUE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIIBHOMN JCATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUETIOBEUYSCKUX TYMAHUCTHUYSCKUX M JCMOKPATHISCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00Pa30BaTeIbHONW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOH M BOJIOHTEPCKOW JIEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B OCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpPEC K pas3Iu4HbIM cdepaM TpodecCHOHATBHOM JeATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYIBTYpHl, OCO3HaHHE TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OMbITa JAEATEIbHOCTH SKOJOIMYECKOM HAIpaBJIEHHOCTHM Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3yUCHUsT (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITSIIBHO (DOPMYJIMpOBaTh M aKTyaIM3UPOBaTh MPOOJIEMy, paccMaTphBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeITSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISAITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YUETOM aHAIM3a UMECIOIIUXCS MaTePHATBLHBIX
1 HEMaTEePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAbOTy B YCJIOBHSX PEATBLHOr0, BHPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE ITPH PEIICHUH KU3HECHHBIX MPOOJIeM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMH y4YEOHO-HCCIICIOBATEILCKON M MPOCKTHOW JESITEILHOCTH B 00JIACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJIYYCHHIO HOBOTO 3HAHUS, €0 HMHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX Y4YeOHBIX CHTyallMsX, B TOM YHUCIE TpHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEyUIaraTh OPUTMHAJIbHbBIE TIOXObl U PELICHMS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBIISITH IOMCK, aHAJIMW3, CUCTEMATH3aLUI0 WU
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COOJI0IEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepeKeHUs, TPABOBbIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3NYECKOTO COJEpXk aHWs B pa3Iu4HbIX (opmarax ¢ ydéToMm
Ha3HayeHus WHQopMalMM M LENeBOW ayAMTOpPUM, BBIOMpas ONTUMaJbHYIO (opmy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOM JIEATETLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH KaXKJOTO YiICHA KOJJICKTHBA;

NPUHUMATh 1€M COBMECTHOM JEATEIIbHOCTH, OPraHW30BbIBATH W KOOPJIMHHPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa U KAKJIOTO YJaCTHHUKA KOMaHIbI B OOIIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHIM;

npejyiaraTh HOBBIE IPOEKTHI, OLIEHUBATh MJAEH C IMO3WLUH HOBU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IMIOBEACHUE B PA3JIMYHBIX CHUTYyaIUAX,
MPOSIBJIATH TBOPYECTBO U BOOOpakeHre, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcabHbIEe YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a1ad, IUIAH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
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JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIMH B obnactu  (pusmkwy,
IIOCTOSIHHO TOBBIILIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHbBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
1 MBICITUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

HCI0JIb30BaTh MPUEMBI peIeKCHu A OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIHUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPaMMBbI IO (pU3MKeE ISt
YPOBHSI CpeIHEero o0IIero 00pa3oBaHUs y OOYJAIONIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B cebe;

camMoperyJIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHUIO LIEJIH U YCIEXYy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILIEHHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEJIMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kiiacce mpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Yy 0OOYUYaIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NESITEILHOCTH JIIOCH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (PHU3NYECKHX MOJelel: MaTepuaabHas
TOYKA, MHEpLHUAJIbHAs CUCTeMa OTCY€Ta, abCOJIIOTHO TBEPAOE TENOo, WICATbHBIN Ta3, MOAEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW W TBEPABIX TEJ, TOUEUHBIN AIIEKTPUUECKHUI 3aps] NpH peuIeHUU
buznueckux 3a1ad;

pacrio3HaBaTh (pu3MyeckHe SBICHUS (MPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KMHETUUECKON TEOPUHM CTPOEHHUS BELIECTBA U DJIEKTPOJMHAMHKU:
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PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJCHUE Tell,
JIBUKCHHE 10 OKPYKHOCTH, WHEpIUs, B3auMmojeictBue ten, auddysus, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE XUAKOCTEH M TBEPIBIX TeN, M3MEHEHHEe O0bEMa TeN MpH HarpeBaHUU
(oxytaXkieHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHNE, KOHACHCALUs, [UIaBJICHUE, KpUCTAJIIIN3aLus,
KUIIEHHE, BIAXKHOCTb BO3/lyXa, IOBBIIIEHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBS3b MEXKIy IapaMeTpaMHd COCTOSIHMSI ra3a B H30IpOLECCax, J3JIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3apsAJI0B;

OTIHMCBHIBATH MEXAaHMUYECKOE IBW)KCHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIHHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUJa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMaJbHAs HSHEpPrus, MeXaHuueckas padoTa, MeXaHHMYECKas MOIIHOCTb; MpHU
ONMHMCAHWU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYMH, HUX
0003Ha4YeHMsI U €IMHUIIBI, HAXOJAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETUUHUHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBATh H3YyYEHHBbIE TEIJIOBbIE CBONCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3znueckue BEIUMYMHBL: JaBJIEHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYNI, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, K03()QUIMEHT MOJe3HOro ACUCTBUS TEIJIOBOIO
JIBUTATENS; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYNH,
uxX 0003HAYEHUS M EOUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BETUUMHAM;

OTHCHIBATh M3YYECHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh NOTEHLHUANOB; TMpPU OIMNHUCAHUH MPABUIBHO
TpakToBaTh (U3WYECKUN CMBICT HCMHOJb3YEMbIX BEJIWYUH, MX OOO3HAYEHUS M €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIIBL: 3aKOoH BceMupHoro taroteHus, |, Il u |1l 3akonsr HproTOoHa, 3aK0oH coXpaHEHUS
MEXaHUYECKOM SHEPruu, 3aKOH COXpaHEHHS MMITYJIbCca, IPUHLHUIT CYHEPIO3ULIUN CHII, TIPUHITUTT
paBHOMPABUS MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBSA3b CpPEAHENW KUHETHUYECKOW SHEPrHU TEIUIOBOTO JBHXKECHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHHS
ANIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpeHui, mnpu 3ToM  (GOpMyIUpOBATH
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEUI0KEHHOT0 000pYA0BaHUs, TPOBOIUTH ONIBIT U (POPMYIUPOBATH BBIBOJIbI;

OCYLIECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUYECKHX BEJIUYMH, IMPU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO M3MEpPEHHs U HCIO0JIb30BaThb H3BECTHBIE METOJbl OLIEHKU
MOrPELTHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, NPH 53TOM KOHCTPYUPOBATh YCTAaHOBKY, (PHUKCHPOBATH pPE3yJIbTaThl
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MOJIYYEHHOUM 3aBUCUMOCTH (PU3WYCCKUX BEJIMYUH B BHJIE TAOMUI[ U IpaUKOB, /1eNaTh BHIBOIBI
0 pe3yJbTaTaM HUCCIICAOBAHUS;

coOmoaaTtk mpaBwia O€30MACHOTO TpyJda NPHU TMPOBEICHHHM HCCIEAOBAHHM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
WCTIOJIH30BAHNEM H3MEPHUTEIBHBIX YCTPOUCTB M J1a00PaTOPHOTO 000PYIOBAHHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENBIO, HCIIONb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4dl BEIOUPATH (PH3HUECKYIO
MOJEIb, BBIICIATh (U3MUYSCKUE BEIUYMHBI M (OPMYJbI, HEOOXOAMMEBIC sl €€ pelIcHHS,
MIPOBOJIUTH PACYETHI M OIICHUBATh PEATBHOCTH IMOTYIEHHOTO 3HAYCHHS (PH3NICCKON BEITMYNHBI,

pelaTh KadyeCTBEHHBIC 3aJ[a4d: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPECUUBYIO IICTIOUYKY
pPacCy>XJIEHUM ¢ OTOPOY HA M3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIONb30BaTh TIPU pEmIeHHH Yy4eOHBIX 3a7ad COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUISl TOWCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIUN W TPEICTABICHHUS Y4eOHOW W
HAyYHO-TIOMYJISIPHOH WHQOPMAITUH, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MPUBOJIUTH TIPUMEPHI BKJIAJa POCCUUCKHX WM 3apyOSKHBIX YUIEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIONb30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TIOBCEJAHEBHOW JKU3HU IS
obecnieueHrs 0€30MacHOCTH MpHU OOpaIlEeHNH C TPUOOPAMH U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIs
COXpaHEHHUS 3JI0POBbSI U COOITIOZICHUST HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpe/ie;

paboTaTh B TpymIe C BHIOJHEHUEM PAa3IUMYHBIX COITUATBHBIX POJICH, TUTAHUPOBATh paboTy
TPYINIbI, palUOHAJIbHO pacCHpenesiaTh OOS3aHHOCTH W IUIAHUPOBATh JESATENIbHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoHiy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOyUAIOIINXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHYECKOI
NesITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTHHBI MUDA;

YUUTBHIBATh TPAaHUIBl MPUMEHEHUS M3YyYCHHbIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsii, Jy4 CBETa, TOYEUHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO Apa MPH pelleHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKHE SBJICHUA (MPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIWS, ACWCTBUE MAarHUTHOTO TMIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYLIUHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEIHOE pacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, JUCIEPCUSl CBETa,
doTosnexrpudeckuit 3¢pdext (pororddexT), CBeToBOE AaBleHUE, BOSHUKHOBEHUE JTUHEHYATOrO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U HCKYCCTBEHHAs PaIMOAKTUBHOCTS;

OTIHMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTh PA3IUYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTONIE3YS  (U3NYECKUE BEIMUYMHBI: DJICKTPUUYECKUM 3apsl], cuja TOKa, OJIIEKTPUYECKOe
HaMpspKEHUe, IIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTH TOTEHITUANIOB, JIEKTPOABMKYIIAS CHIA,
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paboTa TOKa, MHIYKLIMS MarHUTHOTO IO, cwia Amnepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUYECKOr0 M MAarHUTHOTO TOJIEH, MEepHoJ M YacToTa KoyeOaHud B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CWJIa JIMH3BI, MPH OMHCAHWU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYECHUS M CIUHHIIBI,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BETUYNHAMH;

ONMCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJIEHMSI M IPOLIECCHI, HCHOJB3Ys (pusmueckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, BHEPIUs U
uMIynbe (GOTOHA, TEPHOJ TMOoJypaclaza, SHEPTHUs CBS3M AaTOMHBIX SJIEp, NpPU OMUCAHHUU
MIPaBUWJIbHO TPAKTOBaTh (DU3UUECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, YKa3blBaThb (POPMYIbI, CBSI3bIBAIOLINE JAHHYIO (U3UYECKYIO BEJIWYUHY C JPYTHUMHU
BEJIMYMHAMH, BBIUUCIISTH 3HaU€HUE PU3NYECKON BETUUNHBL;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
OpUHOMNBL:  3akoH OMa, 3aKoHBl MOCJEIOBATENbHOIO M MAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH JJIGKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OWHIITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPaHEHHS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCIa, MOocTyaaThl bopa, 3aKOH pajnoOaKkTUBHOTO paclaja, MpH 3TOM pa3iudaTrh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
o0yacTi) IPUMEHUMOCTH;

ONPENENATh HANPABIECHWE BEKTOPA MHAYKIMH MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3aBaeMOe MIIOCKUM 3€pPKaoM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3WYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIHEPUMEHTa, COOMpaTh YCTaHOBKY U3
MpeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb H3BECTHBIE METOJbI OICHKHU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMbIX U3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOH 3aBUCHUMOCTH
¢buznyecKkux BENWYMH B BUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIEA0BaHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEICHHM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOM UM MPOEKTHOW JESTENBHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENLHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJlaHHOM (PU3MUECKOM MOJAEebIo, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (U3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAUE€HUS! (PU3HMUECKON BETUUHHBI;

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOpOi Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;
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UCIONBb30BaTh MPU pEHICHHMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIOHHBIC
TEXHOJIOTUH JUIs TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAMN W TPEACTABICHUS Y4EeOHOU H
HAyYHO-TIOMYJISPHONH WHQPOpPMAIH, MOJIYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTYIaeMyI0 HH(POPMAIIUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
YCIIOBHSI UX 0€301TaCHOTO UCTIOIB30BAHUS B TOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCGIIHCBHOfI KU3HU )14
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMAIBbHBIX pOJIeH, IUIAaHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

@da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bub6mmoreka [{OK
4.1 1
MeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME

26



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

11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE SIJIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

0.1 Obobuaioutee noTopene 4 ]r?gs::?/(;:iﬁi(.)rﬁﬂfﬂcQ?c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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