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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEIHEro oOLero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHONM mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpamMMbl BOCHUTAHHA M KOHLENIMH IPErojaBaHusl y4yeOHOro
npeamera «®Puszmka» B 0o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickorr  ®Deaepannw,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

Copnepxanue mporpamMMmbl 1Mo (pU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHbI MUpa obydaromuxcsa 10—11 knaccoB npu oOyueHuu ux ¢usznuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIeATeNIbHOCTHOrO moxaxoxa. IIporpamma 1o ¢u3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
cBsizell (U3UMKU C €CTEeCTBEHHO-HAyYHbIMM YYeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

o IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YHCIIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

. cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

®dusmnka Kak Hayka o HambOosiee OOLIMX 3aKOHaX HPUPOABI, BBICTYIAs B KadyecTBE y4eOHOIo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonorueit, gusnueckoil reorpapueit u actpoHomueil. Mcnonb3oBaHue U aKTUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBAMU U JIpyrux. M3yuenue Gu3nKku BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHbBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy kypca ¢usmku st YpOBHSI CpPEIHETO OOIIEro oOpa3oBaHUs TOJOXKEH P HICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISIETCS JIOIMYECKH 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peannszanus NpeAnosiaraeT MCIOJIb30BaHUE TI'yMaHUTapHOTO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMu.

Hoes npuxnaomoti nanpasnennocmu. Kypc (GuU3MKM TpennojaraeT 3HAKOMCTBO C IIHPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.

Hoes  sxonoeusayuu  peaausyercsi IOCPEACTBOM  BBEAEHHUS  DJIEMEHTOB  COZIEp:KaHu,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEeXHUKU U TEXHOJIOTUH, a TaKXKe 00CykAeHUs Ipo0ieM palliOHaIbHOTO IPUPOIONIONb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CTep>KHEeBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEIAHETO 001Iero o0pa3oBaHUs SBISIFOTCS
¢usnueckue Teopuu (GOpMHpPOBAHUE MPEACTABICHUH O CTPYKTYype HMOCTpPOeHHs (pU3HUECKOU
TEOpHUH, POJIK (PYHJAMEHTAIBHBIX 3aKOHOB M NPHHILMIIOB B COBPEMEHHBIX IMPEJICTABICHUAX O
NpUpOJie, TPAHUIAX MPUMEHUMOCTH TEOPH, JUIsI ONMMCAHHUS €CTECTBEHHO-HAYUHBIX SBICHUN H
MIPOLIECCOB).

CHCTEeMHO-IeATEbHOCTHBIN MOJAX0A B Kypce (U3MKU peain3yercs MPEexXJe BCEro 3a CYET
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX MPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecnieunBaeTcs OBJIAJCHHE OOYYAIOLUIUMUCS YMEHHUSIMH IPOBOAUTH KOCBEHHBIE HU3MEPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUME yaeNnseTcsl PelIeHUI0 Pacu€THBIX M KayeCTBEHHBIX 3anad. [Ipm sTtoMm mms
pacu€THBIX 3a7a4 MPHOPUTETOM SBIISIOTCS 33Jaud C SIBHO 33/JlaHHON (PU3HUECKOW MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBun ¢ tpeboBanusmu GPI'OC COO k MaTepHalbHO-TEXHUYECKOMY O00ECIeYeHUI0
ydeOHOro nporiecca 6a30BbIi ypoBEHb Kypca (PU3UKHN HA YPOBHE CPEHETO 00I1Iero o0pa3oBaHus
JOJDKEH W3y4aTbCsl B YCIOBUSIX IPEIMETHOTO KaOwHeTa (U3WKA WIM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOe O0OpYyIOBaHME [UIS BBIOJHEHHS YKAa3aHHBIX B
nporpaMMe 10  (PHU3MKE YUYEHHMUYECKHMX MPAKTHYECKHX paboT ¥ JeMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAIBLHOU
JIOCTAaTOYHOCTH W OOecCrmeyrBaeT IIOCTAaHOBKY IE€PEUYHMCICHHBIX B Iporpamme Mo (usmke
KIIIOYEBBIX JEMOHCTpalMi A  HUCCIEJOBAHMUS H3Y4YaeMbIX SBIEHUH U  IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE AJS YUYEHHUECKUX MPAKTHUECKUX padboT (opMHUpyeTcs B BHJE
TEMaTUYeCKUX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX 1a00PaTOpHil.

OCHOBHBIMH 1IENISIMU U3Y4YEHUsI GUUKU B 00IIEM 00pa30BaHUU SBISIIOTCSA:

o ¢dopmMHpoBaHHE UHTEpeca W CTPEeMJICHUS OOYyYaloImuXcs K HAydHOMY H3yYCHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEACTABICHUH O HAyYHOM METOA€ TO3HaHus U (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPY)KAIOIINM SIBIICHHSIM;



o (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTra MU3yUeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (dbopMupoBaHUE YMEHHI OOBSCHATH SBJICHHS C MCHOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

o (dbopMupoBaHUE MpEACTaBICHUN O poiu (UMK JJIS Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHue 3THX Leield 00ecrieunBaeTCsl pelieHHeM CIISAYIOMIMX 3a/1a4 B MPOLIECCe N3YUeHUS
Kypca (PU3UKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

o npuoOpeTeHne CUCTEMBbI 3HAHUM 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKIIOYas MEXaHUKY, MOJIEKYISAPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPODU3HKH;

o dbopMUpoBaHHE YMEHUIl NPUMEHATh TEOPETUYECKHUE 3HAaHUA ISl  OOBSCHEHHS
buznyecKuX SBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
KHU3HH,

o OCBOEHHE CIIOCOO0B PEILICHUs PA3IUYHBIX 3a7au C IBHO 33JJaHHON (PU3NYECKON MOAEIBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATEIBHOE CO3MaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

o MOHMMaHHE (U3UYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

o OBJIQJICHUE METOJaMHU CaMOCTOSITEIFHOTO IIAHUPOBAHUS W MPOBEACHUS (U3NIECKUX
HKCIEPUMEHTOB, aHaJW3a M HWHTepHpeTanuu HWHPOPMALUU, OMpPEIeNeHHUs] JOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

. CO3JIaHME YCIIOBUM A Pa3BUTHUS YMEHMH NPOEKTHO-HUCCIIEAO0BATENbCKOM, TBOPUYECKOM
NeSITETbHOCTH.

Ha u3yuenne ¢usnku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO 00IEero 00pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 xmacce — 68 vacoB (2 waca B Hexeno), B 11 kmacce — 68 uvacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamMme no (usuke nepeyeHb JaOOpaTOPHBIX M MPAKTUYECKUX pPadboOT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUdaroIuXCsl.



COLEPKXAHUE YYEBHOI'O IPEIMETA
10 KUIIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupofe. Haydnble MeTonpl NO3HaHMs OKpyKawomero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumote3sl. @u3ndeckue 3aKOHBI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMNI cooTBETCTBUS.

Porp m Mmecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnaiorossle ¥ IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOro NBIKeHHs. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHsSsi CKOPOCTh, MTIHOBEHHasi CKOPOCTb) M YCKOpPEHUE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. CloKeHHe NepeMelieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpPSIMOJMHEHHOe MABMKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHUS] MaTEPUAIbHON TOUKH OT BPEMEHH.
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHnoe nBuxeHue. J[BUKEHHE MaTEpUATBHOM TOUKH MO OKPYXHOCTH C TOCTOSTHHOM T10
MOJIYJIF0O CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. [lepuoa u yactoTa oOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YecKHne YCTpPOMCTBA M TPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBMKCHHE CHApPSIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmXeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
H3mepeHne ycKkopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXKIY NYTSIMHU, NPOMJAECHHBIMU TEJIOM 3a MOCIeAOBaTelIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBI)XKCHHUH C HadalbHOW CKOPOCTHIO,
PaBHOM HYIIO.

N3yuyenue aBUKEHUS IApPUKA B BA3KOU KUJKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHOocTH [anunes. IlepBwiii 3akoH HeioToHa. MHepuualibHbIE CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. [Ipunnun cynepnosuinuu cuii. Bropoii 3akoH HeroToHa 1151 MaTepruaibHOU
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbKEHUsSI U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS TPU
JBUKEHHUU TeNa B )KUAKOCTU WU rase.

[ToctynarensHoe U BpalaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuJIbl OTHOCUTENIBHO OcH BpaumieHus. llneuo cumbl. YciaoBusi paBHOBECHSI TBEPIOTO
Tena.

TexHuueckue ycTpoicTBa M IPAKTUUYECKOE IPUMEHEHME: TMOJIIMIHUKM, JIBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEPLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBM>xeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPY)KUHE U PE3UHOBOM 00paslie,
OT ux AehopmMaIiu.

HccnenoBaHue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOIIET0 OCh BPALEHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepualbHOM TOUKH (Tena), CUCTEMBl MaTepHalbHBIX TOYeK. VIMIymbC CHUIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanpHas sHeprus. [loTeHIManeHas >HEpPrUs yOpyro IAePOPMUPOBAHHON MPYKUHBL
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMaNbHblE CHIIbL. CBS3b pabOThl HEMOTEHIMAIBHBIX CHUJI C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, IPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCcoOTHO HEYIIPYTOTO yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW PHEpPruM Teja Ha Mpumepe
pacTsKEHUST PE3UHOBOIO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETHYECKOH TEOPHH M WX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosiekyn. KonaumdecTBo BemiecTsa.
[TocTostnHast ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens wupneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHUHETUUECKOW TEOpUHn
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS dactuy ra3a. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBIL.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BellecTBa, (poTorpaduu MOJIEKyN OpraHMuYeCKUX
COCIMHEHU.

OnpIThl 1O AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mogens, HIUTIOCTPUPYIOLast IPUPOTY NABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.
Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

Omnpenenenre Macchl Bo3AyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHaMuyeckasi cucteMa. BHyTpeHHssl SHEPTUs TEPMOAMHAMUYECKON CHCTEMBI 1 CIIOCOOBI
e€ wu3MmeHeHus. KommdecTBo TemnoTel W pabora. BHYTpeHHSsT »HEpruss OJHOATOMHOTO
UJIANBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. KoandyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 agmabatHOM mporiecce. [lepBwiii 3akoH TepMoauHamMuKU. [IpuMeHeHHe TepBOTO
3aKO0HA TEPMOJMHAMUKH K U3ompoIieccaMm. I padudeckas mHTepIpeTalus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

TemoBele MamuHbl. [IpuHnUOBL nelcTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus »Hepruu B
TerIoBbIX MamuHax. KoaddumenT nonesnoro aeicteus teruioBoi Mammubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.
TexHuueckne ycTpoucTBa M INMPAKTHYECKOE MPUMEHEHHE: JIBUTATElb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH SHEpruu Teja MpPHU COBEPIICHUU pabOThI: BBUIET MPOOKU U3 OYTHUIKH
1OJ JEHCTBHEM CXKATOTrO0 BO3AyXa, HarpeBanue 3dupa B JNAaTYHHOH TpyOke MyTEM TpeHUs
(BuaeOIEMOHCTpAITHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUs, PEaKTUBHOTO JIBUTATEJIs.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue u KoHaeHcanus. Vcnapenue u kureHue. AOCONIOTHAasE M OTHOCHTEIbHAs
BJIQXKHOCTh BO3/ayXa. HacklmeHHbI map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIEPATYpPhbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Tteno. Kpucramnmueckne u amopdHble Tena. AHHU30TPOIHUS CBOMCTB KPHCTAJUIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA U NPAKTHUECKOE TNPUMEHEHHE: THUTPOMETpP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU  IIOJIyY€HUS COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpEeHus BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnekmpocmamuxa

OneKkTpu3anus Tel. DNEKTpUYEeCKu 3apsan. JlBa BuMaa 3JIEKTpHUYECKUX 3apsanoB. [IpoBogHukw,
JTURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.
BsaumonerictBue 3apsnoB. 3akoH Kynona. TodeuHbli aieKTpUuecKuid 3apsj. DJIEKTPUYECKOe
nosie. Hanpsok€HHOCTB 3neKkTpuueckoro nois. [IpuHun cynepno3unum MeKTPUYECKUX MOJIEH.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuuan. Pasnocts nmorenuuanos. [IpoBognuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J(MaaeKTpuuecKas IpOHUIAEMOCTb.
OnektpoéMkocTb. KoHaeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa. DHeprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue ycTpoWcTBa U TNPAKTUYECKOE TPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE S3JIEKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTUYECKas 3alluTa.

JMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAW IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DJNIEKTPUUYECKHUI TOK. YCJIOBUS CYIIECTBOBAaHUS 3JIeKTpuueckoro Toka. Mcrounnku toka. Cuna
ToKa. [loCTOSIHHBIIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DJIEKTPUUYECKOE COINPOTHUBIICHUE. Y AENbHOE CONpOTHBIEHHE BewiecTBa. llocinenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHE POBOHUKOB.

Pa6ota anexTpuueckoro Toka. 3akoH Jxoymns—JIeHna. MOmHOCTD 371EKTPUIECKOTO TOKA.
DNIEKTPOABUKYILAasl CUla U BHYTPEHHEE CONPOTUBIECHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJNEeKTpOHHAsT MPOBOJAUMOCTD TBEPJBIX METAJIIOB. 3aBHCHUMOCTh COINPOTHBJICHUS METANIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHASI TPOBOJAUMOCTH MOJIYPOBOIHUKOB. CBOICTBA P—
n-nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI.

DNEeKTpUUECKHl TOK B pPacTBOpax M paciijlaBax dDJIEKTPOJHUTOB. DJIEKTPOIUTHUECKAsS
JUccoanus. DIEKTPOIIN3.

OneKTpuueckuii Tok B razax. CamMOCTOSTENbHBIM M HECAMOCTOSTENbHBIA pa3psana. MomaHusl.
ITna3zma.

TexHu4eckne ycTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIEepPMETp, BOJIBTMETpP, PEOCTaT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTEeNbHbIE MPHOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH  JOHUOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMpPsHKEHUSL.

3aBUCUMOCTh  CONPOTUBIEHUSA UUIMHAPUYECKUX TPOBOJAHMKOB OT JUIMHBI, IJIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpssMoe wu3MepeHHne HSIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune 3eKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukn 0a3oBoro ypoBHsS B 10 Kilacce OCYIIECTBISIETCS C  y4ETOM
COJIEp/KaTEeNbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeéMaTWKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOI'O MO3HAHUS: SBJICHUE,
Hay4yHBIA (akT, TMNoTe3a, (u3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HAOII0JeHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUH, MHeHas QyHKus, mapadona, runepbona, ux
rpaduku U CBOMCTBA, TPUTOHOMETpHUUYECKHE (DYHKLMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTaHIEHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U MX MPOEKIUU Ha OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBIKEHUE B )KUBOH npupoae, 1uddy3us, 0cMOC, TEIIOOOMEH KHUBBIX
OpraHu3MOB (BHJBI TEIUIONEpEaur, TEIUIOBOE PABHOBECHUE), PJICKTPUUECKUE SBIICHUS B JKUBOUN
pupoie.

Xumusi: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOECHHWE AaTOMOB U MOJIEKYN, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJNIOB, SJIEKTPOJIUTHYECKAS JUCCOIUAINS, TaTbBAaHUKA.

T'eocpaghus: BAXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE J[BUKEHUN C MHCIIOJIB30BAHMEM MEXAHU3MOB, Y4ET TPEHMS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs HMIyJbCca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNh BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HUSI COBPEMEHHBIX MATEPHAIIOB, B TOM UHUCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpPOHArpeBaTeIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUYUA

ITocrosiHHBIE MarHWUTHL. B3anMozelicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mone. Bektop
MarHuTHOM WHAyKOWW. lIpuHOMD cynepno3uumyM MarHUTHBIX Mojied. JIuHum MarHUTHON
uHAykuuy. KapTrHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruauTHoe 1noJje NpoBoJHUKA ¢ TOKOM. KapTuHa TMHMN HHAYKIIMM MarHUTHOTO TOJI JUTMHHOTO
IPSIMOrO INPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOAHHMKA, KAaTyIIKH € TOKOM. OIBIT
Opcrena. BzaumopaencTsue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HaIIpaBIICHUE.

Cuna JlopeHua, e€ MoIynp M HampaBlIeHHE. J[BU)KEHUE 3apsyKEHHOW 4acTULBI B OJHOPOAHOM
MarHuTHOM none. PaGora cuisl Jlopenna.

SlBneHne  ByeKTpOMarHUTHOM  WMHAyKUMU. [IoTOk  BEeKTOpa  MarHUTHOW — MHAYKIIMH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuueckoe 1mosie. OJEKTPOABMKYIIAs CHUJIAa MHAYKLIUMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenua.

NuayKkTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHKYILAS CHUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.



TexHuueckne  ycTpoWCTBA W MPAKTHYECKOE INPHUMEHEHHWE: IOCTOSIHHBIE  MarHWThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS MEYb.
Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHIYKIIMYA MarHUTHOTO TOJIA.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeH1a Ha MOHBI SJIEKTPOJIMTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHIKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUs MATHUTHOT'O MTOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHbBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Koneb6arenbHas cuctema. CBOOOAHbIE MeXaHMUECKUe KosiebaHus. ['apMoHndeckue KosebaHus.
[lepuon, wacrora, amrmutyna u ¢asza koneOanuil. [IpyxuHHBIA MasTHUK. MaTemaTH4YeCKU
MasiTHUK. YpaBHEHUE rapMOHMUYECKUX KojebaHuil. [IpeBpallieHne sHepruu npu rapMOHU4YECKUX
KOJIEOAHUSX.

Kone6arenbupiif  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B  HJCATHLHOM
KOoie0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYECKUMH U  DJIEKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATHLHOM KoyieOaTelbHOM
KOHTYpE.

[IpencraBiaeHne o 3aTyxamomuX KoieOaHMSX. BbIHyXJIeHHbIE MeXaHMYeCKHe KoJeOaHMUs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbiii TOK. CHHYCOMJANBbHBIM IEPEMEHHBIA TOK. MONIHOCTH IEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUE€HUE CHIIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoincTBo, mepegaya U MOTpPeOJICHUE HIIEKTPUYECKONW SHEPIHH.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne ycTpoucTBa M IPAKTHYECKOE NPUMEHEHHE: AJIEKTPUYECKUH 3BOHOK, T'€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KosieOaTeNbHON cHCTeMbl (MPYXUHHBIA WM MaTeMaTH4YeCKUi
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pe3onanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuorpaMmsl (3aBUCMMOCTH CUJIBI TOKA U HAIIPSPKEHUS. OT BPEMEHM ) JUIs AJIEKTPOMAarHUTHBIX
KOJIeOaHUH.



Pe3onanc mnpu mnocinenoBaTelbHOM COEAUHEHUM PE3UCTOpa, KAaTyIIKH WHIYKTUBHOCTH U
KOH/IEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHOJa MalblX Kojie0aHUIl rpy3a Ha HUTH OT JJUHBI HUTH U
MaccChl Ipy3sa.

HccenenoBanue MepeMEHHOrO0 TOKA B LEMU M3 IIOCIEN0BATEIbHO COCAVMHEHHBIX KOHIEHCATOpPa,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciloBusl pacnpoctpaHeHus. Ilepuon. CkopocTe pacrpocTpaHeHUs U
JuinHa BosHBL.  llomepednble W TpoAoibHbIE BONHBL. UWHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBL. YCJIOBUS HW3JyYEHUS JJIEKTPOMAarHWTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3;1eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLLIEH CPEebl.

TexHuueckne yCTpoWCTBa W MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTpPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne orpakeHus U IpeIOMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHnu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaoGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM U 9aCTOTOM KOJeOaHMiA.
HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTPaX€HUE, MPETOMIICHHUE, TMOJISpU3aLNs,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOU cpene. JIyu
cBeTa. ToueuHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoenne n300pakeHuH B MIIOCKOM 3€pKaje.
[Tpenomnenue cBeta. 3aKOHBI MpETOMJICHUs cBeTa. AOCONIOTHBIA IMOKa3aTelb MPEeTOMIICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. [IpeenpHblil yro MOJHOr0 BHYTPEHHETO OTPAKEHHUS.
Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaronie JMH3bl. ToHKas nuH3a. POKYCHOE PacCTOSIHME M ONTHYecKas
cuiia TOHKOW JmH3BL IlocTpoeHue M300pakeHUil B COOHMPAIOMIMX W PACCEUMBAIOUIMX JIMH3AX.
dopmyiia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas ontuka. MaTepdepenuns cera. KorepeHTHbIE UCTOUYHUKU. YCIOBHS HAONIOCHUS
MaKCMMYMOB 1 MUHUMYMOB B MHT€P(PEPEHIIMOHHON KapTUHE OT JABYX CHMH(A3HBIX KOI€PEHTHBIX
HMCTOYHHUKOB.



Hudpaxmus ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOACHHS TJIABHBIX MaKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoHWCTBa W MpPaKTHUYECKOE MPUMEHEHHE: OuKH, Jymna, ¢oToanmnapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(PpaKIHOHHAS
peleéTKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacipocTpaHeHne, OTpaKeHHE U IpejoMieHre cBeta. OnTruieckue mpruodopshl.
[TonHoe BHYTpeHHee oTpaxkeHrue. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6nronenue naTepdEepeHITNN CBETA.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[TonydyeHue criekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nmokazaTesst MpeoMIICHHS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmtonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHunbl TPUMEHUMOCTH KJacCM4eckoll MexaHuku. IlocTynaTel creuuanbHONM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusnka

Tema 1. Dnemenmot K6aHmMoBOU ONMUKU

®oronsl. @opmyna [lnanka cBsi3u sHepruu (POTOHA € €ro YaCTOTOW. DHEPrHsi U HMITYIIBC
¢doroHa.

OtkpeiTue u uccinenoanue gorodpdexra. OnbiTel A. I'. CtoneroBa. 3akonbl GoTtorddekra.
VpaBuenne DitHmTeitHa 1751 hoTodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHHYECKHE YCTPOWCTBA H TPAKTHYECKOE NpHMEHeHue: (oTodneMeHT, (GOoTomaTIHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo Gotorddexra.

CBeTOoauoOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma



Mopnenb atoma Tomcona. OnbiThl Pezepdopna mo paccessuuro o -gactuil. [lmanerapHas Moaenb
atoma. [locrymnarel bopa. 3nyuenue u mormnomenue (GOTOHOB MpH MEPEXOJ]E aToMa C OJHOTO
YPOBHS 3HEPruM Ha Apyroil. Buasl ciekTpoB. CrieKTp ypoBHEN 3HEPrUU aToMa BOJIOPO/aA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHnueckue ycTpocTBa U MPaKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIbHBIN aHalu3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHHA snpa. OTKpBITHE DPAJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpeneneHuto cocraBa pajgnoakTUBHOIo u3nydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa M HelTpoHa. Hykmonnass mozens sigpa [eiizenOepra—lBanenko. 3apsn
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-uznmyuyenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES A1Ep.

SAnepubiii peakrop. Tepmosaepublii cunTe3. [Ipo0aeMbl U MEPCHEKTUBBI SJIEPHON SHEPTEeTHKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (pm3ndeckoil KapTHHBI MHpa.

TexHuueckue yCTpONMCTBa M TNPAKTHUYECKOE TPUMEHEHHE: JI03UMeTp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé31H0r0 Heba. Co3Bes3nusi, spKkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Connue. ConHeyHas akTUBHOCTb. Vcrounuk sHeprun ConHua u 3BE34. 3BE31BI, UX OCHOBHbIE
XapaKTepUCTUKU. JluarpamMma «CHEKTpaJbHBIM KjacC — CBETUMOCTBb». 3BE3/bl TJIAaBHOMU
MOCIICOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBY» Ul 3BE3J  IVIABHOU
MOCIIEAOBATENbHOCTH. BHyTpeHHee crTpoeHne 3BE3a. COBpEMEHHBIE TIPEACTABICHUA O
IIPOUCXOXKACHNUN U 3BotoLy CoslHIA U 3BE311. DTanbl XKU3HU 3BE3 L.



Mnineunsiii [lyte — Hama ['amaktuka. Ilonoxenne n auwxkenue ConHua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60ma. Pa3zoeranue ranaktuk. Teopus Bosbmioro
B3pbIBA. PENMKTOBOE M3IIydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN ISt
oTnpezieNieHUs] TMOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE CO3BE3HS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0marmniee noBTOpeHne

Ponb ¢u3uku u acTpOHOMUHM B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLMATbHOM M STUYECKOU
cdepax AesTeNbHOCTH YeI0BEKa, POJb U MECTO (PU3UKU U aCTPOHOMMHU B COBPEMEHHON Hay4HOMU
KapTHHE MHpPa, POJib (U3UYECKON TeOoprH B (POPMHUPOBAHUM IPEICTABICHHA O (HU3NIECKOM
KapTUHE MHpa, MECTO (hU3MUECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

U3yuenue kypca ¢usuku Oa3zoBoro ypoBHA B 11 Kjacce ocymiecTBisieTcss ¢ y4€TOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnule noHamus, CBI3aHHbIE C U3YyYEHHEM METOJI0OB HAyYHOI'O MO3HAHUS: SBJICHUE,
Hay4HbIH (pakT, TunoTe3a, puznueckas BEIUYMHA, 3aKOH, TEOpHUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YpaBHEHUH, TpUTOHOMETpUYecKHue (YHKIMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.
buonoeus: >nextpuyeckue sIBIEHUS B JKUBOM Npupoje, KojeOaTelabHbIE IBM)KEHUS B JKUBOM
IPUPOJIE, ONITUYECKHE SIBICHUS B )KUBOU MPUPOE, AEUCTBUE PalUAllUU HA KUBbIE OPraHU3MBI.
Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHuTHBIE TOMIOCa 3€MJIM, 3alie)Kd MarHUTHBIX pyA, (oTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: JTUHUM DIEKTpoIlepesad, TIeHepaTop MEPEeMEHHOTO TOKa, JJIEKTPOJBHUIaTElNb,
UHAYKIMOHHAs TeYb, pajaap, paJuoNpUEMHHUK, TEIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O IPEIMETA

OcBoenune yuebHoro npeamera «dusmka» Ha ypoBHE cpefHero oouiero oopasopanus (6a30BbIN
YPOBEHB) TOJKHO OOECHEeUUTh JIOCTHXKEHUE CIEAYIOMIMX JIMYHOCTHBIX, METalpeaMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yiabTaThl OCBOEHUS YydyeOHoro mnpenmera «®u3nMKa» OJKHBI OTpa)xarb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YaroLIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE peaju3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTD TPAXKITAHCKOW MO3UIUN O0YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

OPUHATHE TPAJULMOHHBIX OOLIEYEIIOBEUECKUX TIyMAaHUCTHUYECKMX M JIEMOKpPAaTHUECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICSITE€IBHOCTh B HHTEpEcax TPaKIAHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa30BaTeIbHON OpraHu3alnu;

YMEHHUE B3aUMOJIEHCTBOBATh C COLIUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIMSAMU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOU U BOJIOHTEPCKOH JIeITETHHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTIDKEHHSIM POCCHICKUX YYEHBIX B
obsacti UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIEHWBATh CHTYAalMI0O W TIPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYSCHh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;
0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IMPHCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K Pa3IM4HbIM cepam NpodecCuoHaTbHON AeATeNIbHOCTH, B TOM YHUCIE CBS3aHHBIM C
¢bu3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymiell mnpodeccuu u
peaIn30BbIBaTh COOCTBECHHBIC )KU3HEHHBIC IJIaHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHMIO M C€amMoOOpa3oBaHUIO B oOyacTH (pU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0JIOrHY€eCKOT0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTb  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAaHHE TIJOOAJBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUH B OKPY)KAIOLIECH CpElle HAa OCHOBE 3HAHMS LeNen
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JAEATENBHOCTH IKOJIOTMYECKOM HAIpPaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHWH 1Mo (HU3UKeE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nUecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAY4YHOH JesITeNbHOCTH, TOTOBHOCTH B IIpoIEecce H3ydeHUs (HU3MKu
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

Ba3oBble Jiornueckne A1eHCTBUA:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyaJlU3WpoOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

ONPECIIATD LEIH ASATCIIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX (PU3NUYCCKUX SBICHUSIX
pa3zpabarbiBaTh IUIAH PEIICHUS MPOOJIeMBI ¢ Y4ETOM aHalM3a MMCIOIIMXCS MAaTepPHAbHBIX H
HEMaTEepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESATEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IENISIM, OIICHHBATh
PHUCKH TIOCTIEICTBUIA JESTENLHOCTH;

KOOPJIMHUPOBATh W  BBIIOJNHATH pPabOTy B  YCIOBUSX PpPEaTbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciaenoBarebCckue AeCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUECKON HAYKH;
BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U IPOSKTHOM JIEATEIIFHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIIEHHUS 3aaay
bu3nYeCcKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BUJAMH JIEATCIBHOCTH 110 TIOJTYYCHHIO HOBOTO 3HAHHS, €ro HWHTEepIpPETAIlHH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOAUTh ApTYMEHTHI JUIS JIOKA3aTeIhCTBA CBOMX YTBEPKICHUM, 33]1aBaTh TapaMeTPhl
U KPUTECPUU PEIICHHS,

AHAIM3UPOBAThH MOJMyYEHHBIC B XOJ€ PEHICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEbHON JIEATECIHLHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IACTh KU3HEACITEILHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC MJICH, TpeJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1aUH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HABBIKAMM MOJIy4YEHHUsS MHPOPMaLUK GU3NUECKOro COAEpKaHUs U3 UCTOUHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEJIBHO OCYILIECTBIATH IIOMCK, aHAJIU3, CHUCTEMATHU3aLUI0 U HMHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHM3ALMOHHBIX 3a/a4 C COOJIOZCHHEM TpeOOoBaHUN
HPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTUEHBI, PECYpcocOepekeHus, MPABOBBIX U ITUYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJEpKAaHUSA B PA3IMYHBIX (popMaTax ¢ yu€TOM Ha3HAUYEHUS
uHpOpMaLlMM W IIENEBOW ayJUTOPUH, BBIOMpas ONTUMANbHYIO (OopMy mpeacTaBieHUs U
BU3yaJIN3aLUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHUE HA ypOKaxX (DU3WKHU M BO BHE-YPOUHOU JESATCILHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CHTYAI[Mi U CMATYATh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JIEUCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOHOCTEN Ka)J0r0 WieHa KOJUIEKTUBA;

MPUHUMATH LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH JAEUCTBUS 110
€€ JOCTH)KEHHUIO: COCTaBJITh IUIAH JEHUCTBUM, paCIpPElNesATbh POJM C YYETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOEr0 BKJIAJa M KAXKJOTO y4aCTHHKA KOMaHIbl B OOIIMIA pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TPOEKThI, OLEHUBATh HAEH C NO3WLUMU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MMO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTYalMSX, MPOSBISITH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITENbHOCTh B oOOnactu  (U3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIIEHUS pPACUETHBIX M KAueCTBEHHBIX 3ajaad, IUIaH
BBIMIOJTHEHUSI TMpaKkTU4YecKol paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

JienaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIGHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUIMUA B 007aCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIaJICTh HABBIKAMH IO3HABATEIbHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIbTATOB U OCHOBaHI/Iﬁ;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKCHHUIO;

NPUHUMATh MOTHBBI M QPT'YMEHTBI IPYTUX TPH aHAU3E PE3yIbTaTOB JACATCIbHOCTH;

MMPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apT'yMEHTBI APYTUX [IPU aHAIIU3€ PE3YIbTAaTOB IEATCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B mporiecce JOCTHXKEHHS JTMYHOCTHBIX PE3YJILTATOB OCBOCHHUS MPOTrpaMMbl MO (pU3MKe IS
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIIOYAONIET0 CIOCOOHOCTh TMOHMMAaTh CBOE HSMOIMOHAIBHOE COCTOSIHUE,
BHUJICTh HAMPABIICHHUS PAa3BUTHS COOCTBEHHOM AIMOIIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B celOe;
caMOperyJIMpPOBaHHUs, BKIFOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTH 3a
CcBOE IIOBCACHUC, CIIOCOOHOCTBH aaarnTUupoOBaTbCAd K OMOUMOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH
TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIOYAIOIICH CTPEMIICHHE K TOCTHXKEHHIO SN U YCIIEXY, OITUMHU3M,
HHUIUMATUBHOCTb, YMCHHC HeﬁCTBOBaTB UCX0oOs1 U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTuH, BKJIIO‘-IaIOHICfI CIIOCOOHOCTH IIOHHUMATh OMOIHOHAJIIBHOC COCTOAHUC OPYTHUX,
YUYHUTBIBATH €TI0 MPH OCYILECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHHIO;
COLMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE TOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIM:

JIEMOHCTPHUPOBATH HA MPUMEPaxX poJib U MECTO (PU3UKH B (HOPMUPOBAHUH COBPEMEHHON HAYIHOU
KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHON TEXHUKHM M TEXHOJIOTMM, B MPAKTUYECKOU
JIeATEIBbHOCTH JIIO/ICH;

VYUTHIBATh TPAHUIIBI MPUMEHEHUS HM3YYCHHBIX (DU3UYECKUX MOJCNICH: MaTepualibHas TOouKa,
MHepLHaIbHas cucTeMa OoTc4Y€Ta, abCOMIOTHO TBEPIOE TEJO, UACATIbHBIN ra3, MOAEIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBINH AIEKTPUUECCKHUH 3apsij] MPH PelieHuU (PU3NIECKIX
3a/1a4;

pacrno3HaBaTh (U3UUYECKUE SBICHUS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUS BEIIECTBA U IJICKTPOJUHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE [BIIKEHHE, CBOOOJHOE TMAJACHHE Tel, IBUKCHHE IO
OKPYXHOCTH, MHEpIUs, B3auMoJeicTBue Tel, Auddy3us, OpOyHOBCKOE IBUKEHHE, CTPOSHUE
KHUIKOCTEN M TBEPABIX TEJ, N3MEHEHHE 00BhEMa TeJ MPU HArpeBaHUU (OXJIAKIECHUHN), TETUIOBOE
paBHOBeCHE, WCIapeHWe, KOHJEHCAIWs, IJIaBJIECHUE, KPUCTAIUIM3AIUs, KHUIICHHE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBA3b MEXKIY
napamMeTpaMH COCTOSIHUS ra3a B U30MPOLECCax, JIEKTPU3ALIHS TeJl, B3aUMOICUCTBUE 3aPsI0B;
ONKCHIBaTh MEXAHUYECKOE JBUKEHHE, HUCIOJNIb3Yys (DU3MUECKHE BEIUYMHBI: KOOpPAMHATA, MYTh,
nepeMenieHne, CKopocTb, YCKOPeHHe, Macca Tella, CUila, UMITYJIbC Tella, KHHETUYeCKasl SHeprus,
MOTEHIMATbHAS JHEPrus, MEXaHWUYecKas paboTa, MeXaHMYeCKas MOIIHOCTb, MPHU OIMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U



€MHMIIBI, HaXOAUTh (POPMYJbI, CBA3BIBAIONINE NAHHYIO (PU3MYECKYI0 BEIUYHMHY C JAPYTUMU
BEJIMYUHAMU;

OTHCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TENl M TEILJIOBBIC SIBICHUS, MCIIONB3YS (PU3NICCKUE
BEJIMYMHBI: JaBlieHHUE Trasa, TeMIlepaTypa, CpeaHsis KUHETHYecKas SHEpPrus XaoTHUYECKOTO
IBUKEHHUS MOJIEKYJ, CpEIHEKBagpaTU4yHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOTHI,
BHYTpEHHSISI dHEpTus, padboTa raza, KO3 UIMEHT MOJIE3HOTO NEHCTBHUS TEIUIOBOTO JIBUTATEIIS;
IpH ONHCAHWM TIPABWIBHO TPAKTOBATh (PU3UYCCKUI CMBICI HCIOJIB3YEMBIX BEJIMYUH, HX
0003Ha4YeHHsI U eIMHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETMYHHY
C IPYTUMU BEJIIUYUHAM;

OMKCHIBATh M3YYCHHBIC JJCKTPHUUECKHE CBOWCTBA BEIIECTBA M JIIEKTPUUYCCKUE SIBIICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANPsDKEHHOCTh TIOJISL, MOTEHIMAal, Pa3sHOCTh TMOTEHIUAIOB; TMpPU OMUCAHUHM MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;
AHAIM3UPOBATh (DU3MYECKHE TPOIECCCHl W SBICHHUS, HWCHONB3YS (H3UYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemMupHoro tsrotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0OH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KHHETHUECKYIO TCOPHIO CTPOCHHUS
BCIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW JHEPTHH TEIUIOBOTO JIBMKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBHUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC MPUHITUIIBI JCUCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIEPUMEHTHI 1O HCCIENOBaHUIO (DU3MYECKHX SBIEHUH U TMPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HM3MEpPEHWH, TMpu 3TOM  (POpPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEeHHs (PU3UUYECKHX BEIHYMH, MPU ATOM BHIOMpATh
ONTHMAJIFHBIA CITOCOO M3MEPECHHsS M MCIIOIh30BaTh M3BECTHBIC METOJIBI OIEHKH IOTPEITHOCTEH
WU3MEPEHHUI;

WCCIIEIOBATh 3aBUCHMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMH C WCIIOIH30BAHUEM MPSIMBIX
U3MEpPEHM, TPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YyJIbTAThl MOJIYUYECHHOM
3aBHCHUMOCTH (DH3UYECKMX BEIMYWH B BHJAE TaOMMI W TpaduKOB, JelaTh BBIBOJBI IO
pe3ysbTaTaM HCCIIeI0OBaAHNS;

coOirofaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTO
DKCIIEPUMEHTa, Y4eOHO-UCCIEeOBATENILCKON W MPOEKTHOW NEATEIBHOCTH C HUCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS;

pemath pacu€éTHBIC 33Jla4dl C SIBHO 3aJIAaHHOW (PU3WYECKOW MOJEIBIO, UCIONB3YS (DHU3HUSCKUE
3aKOHBI U TPUHITUIBI, HA OCHOBE aHAlIM3a YCJOBHS 3aJa4d BBIOMPATh (DU3UUYECKYIO MOJEb,
BBIICTISITh (PU3MYECKUE BEIUYMHBI M (POpPMYIBI, HEOOXOMUMBIC sl €€ PEICHUs, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3MUECKON BEIUYUHBL,

peliaTh KauyeCTBEHHbIE 3aJaud: BbICTPAUBaTh JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;
WCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbBIE HH(DOPMAIIMOHHBIC TEXHOJIOTUHU IS
MOKCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEACTABICHUS YUeOHOM 1 HAyYHO-TIONMYJISPHON



uH(pOpMallMK, TOJYYEeHHOW U3 pa3iIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBAThH
NoJy4aeMyro HH(opMaIuio;

NPUBOINUTH MPUMEPHI BKIIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW JKU3HM AJisi oOecreyeHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOIEeH cpejie;

paboTaTh B TpYIIE C BBINOJHEHWEM pPAa3IMYHBIX COLMAJIBHBIX POJEH, IMJIaHUPOBaTh PadOTy
TpyNNbl, palMOHAIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.

K konny oOyuenus B 11 kiacce mpeaMeTHbIe pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATH HA TIPUMEPaX POJib U MecTO (PU3UKH B POPMUPOBAHIH COBPEMEHHOIN HaydYHOU
KApTUHBl MHpPA, B PA3BUTHM COBPEMEHHOM TEXHHKM M TEXHOJIOTMH, B IIPAKTUYECKOU
JESTENIbHOCTH JIIOJIeH, IeTIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJIETICH: TOUSUHBIH SJIeKTPUUECKUN
3apsan, Jyd CBETa, TOYEYHBIM HCTOYHHUK CBCTa, AACpHAA MOACIIbL aTOMd, HYKJIIOHHAad MOICIIb
aTOMHOTO Si/Ipa MPH perieHnH HU3NIECKHX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHe sBICHUSA (TPOIECCh]) M OOBACHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DM3HMKH: dJIEKTpUYecKas MPOBOJUMOCTh, TEIJIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOC I[GflCTBI/ISI TOKa, BSaHMOﬂeﬁCTBHC MAarauToB, OJJICKTPOMAarHuTHas
WHIYKIUSA, JEHCTBME MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM M JIBHKYIIMICS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, HUHTepdepeHuus, audpakius W TMONSIpU3alUSg CBeTa, ITUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OMKCHIBATh HW3YYEHHBIE CBOWMCTBAa BelIeCTBA (IIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKU 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaINpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIIAs CHIIA,
paboTa Toka, WHAYKIHS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOr0 W MArHUTHOTO TOJeH, MepHoJ M YacToTa KojeOaHui B
K0JIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCE TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHuii, (POKyCHOE paccTOsSHWE W OINTHYECKas CUjia JIMH3BI, TPU OMHCAHWUHU TPABHILHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIONB3yeMbIX BEIWYMH, WX OOO3HAYEHHWS M EIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;
OIMHUCBIBATh M3YYCHHBIC KBAHTOBBLIC SABJICHUA W IMPOLCCCHI, UCIIOJIb3Yysd (I)I/ISI/I‘ICCKI/IG BCIIMYHNHBI:
CKOPOCTD JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHEI 1 HaCTOTA CBE€TA, SOHEPTIHUA U UMITYJIbC q)OTOHa,
nepuo ] TOoaypacmaja, YHeprusl CBSA3M aTOMHBIX sifiep, MPH OMUCAHUHM TMPABUIBLHO TPAKTOBATh
(I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HCHOJIB3YCMBIX BCJIMYUH, HX OGOBH&‘ICHI/IH n CAWHUIIBI, YKa3bIBaTb
dbopMyIibl, CBA3BIBAIOLINE JaHHYIO (U3MUYECKYIO BEIMYMHY C APYTUMU BEIMYMHAMH, BBIUUCIISTD
3HaYeHNe PU3NYECKON BETHUNHBI,

aHATM3UpPOBaTh (U3UUECKUE TPOLECChl U  SBICHHS, HWCHONB3yd (U3MUECKUE 3aKOHBI U
MMPUHIMIBI: 3aKOH OMa, 3aKOHBI IMMOCJICAOBATCILHOIO W MapaluICJIbHOIO COCAWHCHUA
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



IPSAMOJIMHEHHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4MCia, MOCTynaTrel bopa, 3aKOH paJMOAaKTHBHOIO pacraja, Mpu 3TOM pas3jindarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpeNeNIATh HalpaBICHUE BEKTOPAa WHAYKIMM MAarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€PKajloM, TOHKOH JIMH30M;
BBIMOJIHATh OKCIEPHUMEHTHl IO HCCIEOBAHUIO (U3WYECKHX SBJICHUH M TPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHUPOBATh
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcOOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE M3MEpPEHHS (DM3UYECKUX BEIWYHH, NMPH 3TOM BHIOUPATH
ONTUMAJIIBHBIA CHIOCO0 U3MEPEHUS M HMCIIOJIb30BaTh M3BECTHBIE METOIBI OLIEHKU MOTPEIIHOCTEH
U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIHOJIb30BAHUEM INPSMBIX M3MEPEHUI: MpU
TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yJIbTaThl TOJTYYEHHOW 3aBHCHMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

coOuro1aTh MpaBmiIa 0€30MacHOro TpyJa NpU MPOBEJCHUN HCCIEOBaHUI B paMKax y4eOHOro
IKCTIEPUMEHTA, y4eOHO-MCCIIEOBATEILCKOW MW TMPOEKTHOW ESTEIHHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYIOBAHMUS;

pewiath pacu€THble 3a/laud C SBHO 3aJlaHHOM (U3MYECKOl MOjesblo, UCHOJb3Yd (hru3nyeckue
3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJM3a YCIOBMS 33/Ja4d BBIOMpATh (PU3NYECKYI0 MOJIEINb,
BBIJICNIATE (PU3UYECKUE BEITMUMHBI M (HOPMYJBI, HEOOXOAMMBIE IJisi €€ pPEeIIeHHUs, MPOBOANUTH
pacu€Thl M OIIEHUBATh PEATbHOCTH TOTYUYE€HHOTO 3HAYEeHUsT (PU3NIECKOI BETMUNHBL;

peliaTb KauyeCTBEHHbIE 3aJayd: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;
UCTIOJIB30BAaTh MPH PEHICHWU Y4eOHBIX 3a/1a4 COBPEeMEHHBbIE HH()OPMAIIMOHHBIE TEXHOJIOTHUH IS
MIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMHU U TIPEACTABICHUS YUeOHOH U HAYIHO-TIOMYJISIPHOM
uHpOpMallMY, TIOJYYEHHOH W3 pa3lWYHbIX HCTOYHUKOB, KPUTHMYECKH aHAJIM3UPOBATH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATh TIPUHIWIBI JIEHCTBUS MAallMH, MPHOOPOB M TEXHHUYECKUX YCTPOWCTB, pa3nUyarh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOINUTH MPUMEPHI BKJIaJa POCCUMCKHUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHOW KHU3HH JJISI OOECIICUCHUS
0€301acCHOCTH TIpU O0pAIEHUH C MPUOOPAMHU U TEXHUYECKUMH YCTPOHCTBAMU, TSI COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

paboTaTh B TpyIIE C BBHIIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX pOJIEeH, MIAHUPOBATH PAOOTY
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTAaHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLCHMBATH BKJAJ KaXIOrO0 W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne ni/n

HaumenoBanue pa3jaeiioB
U TeM IPOrpaMMbl

KoauuecTBO

yacoB

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl

Pa3zpean 1.

PU3NKA U METOJbI HAYYHOI'O IIO3HAHMUA

dusuka u MeTOIbI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

11 HAyYHOTO IMO3HAHUS 2 Poccwuiickast aeKTpoHHAS TKOJIA
https://resh.edu.ru

Uroro no pazneny 2

Paznen 2. MEXAHUKA
bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

2.1 Kunemaruka 5 "
Poccuiickas 2J1eKTpOHHAs MIKOJIa
https://resh.edu.ru
bubnnoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 JunaMmuka 7 "
Poccwuiickast 21eKTpoHHAS [ITKOJIA
https://resh.edu.ru
bu6nuoreka [IOK

23 3aKOHBI COXpaHEHUS B 5 https://m.edsoo.ru/7f41bf72

' MEXaHHKe Poccwuiickast anekTpoHHas 1IKOJIa

https://resh.edu.ru

Hroro no pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

bubmmoteka [IOK
31 OCHOBBI MOJICKYJISIPHO- 9 https://m.edso0.ru/7f41bf72
' KMHETUYECKOU TEOPUH Poccniickas 351eKTpOHHAs KO
https://resh.edu.ru
bu6nuoreka [IOK
3.9 0 https://m.edsoo.ru/7f41bf72
. CHOBBI TEPMOJANHAMUKH 10 "
Poccwuiickas anekTpoHHas MIKOJIA
https://resh.edu.ru
ArperaTHble COCTOSIHHS bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
3.3 BemecTBa. DazoBrie 5 ”
Poccwuiickast anekTpoHHas 1IKOJIA
TEpEXOIbT https://resh.edu.ru
Hroro no pasneny 24
Paznen 4. JIEKTPOJIMHAMUKA
but6mmoreka [IOK
4.1 DJeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72

Poccuiickast anekTpoHHas 1mKoia
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https://m.edsoo.ru/7f41bf72

https://resh.edu.ru

bu6mmoreka [IOK

Hocrosnbiit . https://m.edsoo.ru/7f41bf72
4.2 AJIEKTPUIECKUN TOK. Toku 12 »
Poccuiickast 35eKTpOHHAS KO
B PASJITIHBIX Cpenax https://resh.edu.ru
Hroro mo pazueny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

11 KUIIACC

HaumeHoBaHue pa3jieioB U

dieKkTpoHHbIe (LM (pPOBbLIE)

Ne ni/n KoanuecTBo
TeM MPOrpaMmbl o0pa3oBaTejibHbIE PeCypPChI
4acoB
Paznen 1. JIEKTPOJAUNHAMUKA
MarsuTHoOE 110JIe buGnorexa LIOK
’ https://m.edsoo.ru/7f41c97c
11 DneKTpOMarHuTHast 11 "
HH YKL Poccuiickas 35ieKTpOHHAs KO
https://resh.edu.ru
Uroro no pazneny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
Mexannueckue 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
2.1 3JICKTPOMAarHUTHHIC 9 »
N Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru
bubnnoreka IIOK
29 MexaHu4ecKue u 5 https://m.edsoo.ru/7f41c97c
' 3JIEKTPOMATrHUTHBIE BOJIHBI Poccuiickas 351eKTpOHHAs KO
https://resh.edu.ru
bubnnoreka IIOK
23 Omtika 10 https://vm.edsoo.ru/7f41097c
Poccuiickast 2eKTpOHHas MIKOJIa
https://resh.edu.ru
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

bu6nuoreka [IOK
31 OCHOBBI CIIEIMATILHOM 4 https://m.edsoo.ru/7f41c97c
' TEOPUH OTHOCUTEIBHOCTH Poccuiickas 3eKTpOHHas IKOJIa
https://resh.edu.ru
Uroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
41 DneMeHThI KBAaHTOBOM 5 https://m.edsoo.ru/7f41c97c
' OIITUKH Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru
bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 ”
Poccuiickas 3eKTpOHHas IKOJa
https://resh.edu.ru
but6mmoreka [IOK
43 AToMHOe 571p0 5 https://m.edso0.ru/7f41c97c

Poccuiickas anekTpoHHas mKoiIa
https://resh.edu.ru
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Hroro no paszneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6nmoreka [IOK

51 DJIeMEHTBI aCTPOHOMHUU U 7 https://m.edsoo.ru/7f41c97c

' acTpodu3uku Poccuiickas anekTpoHHas 1mKoIa

https://resh.edu.ru

Hroro no pazueny 7

Paznen 6. OGOBIIAIOIEE IOBTOPEHUE
bu6nuoreka [IOK

6.1 OoBmaromee MOBTOpeHUE 4 https://um.edsoo.ru/7f4l(:97c
Poccuiickast 3ieKTpOHHAs KO
https://resh.edu.ru

Uroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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