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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUN M TpeOOBaHMI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOU Mporpammbl, npenacraBieHHbXx B OI'OC
COO, a Takxke ¢ yu€rom denepanbHOl paboueil MporpaMmbl BOCHUTAHUS U
KOHIIENIMU TpenoAaBaHusi yuyeOHoro mnpenMera «®Pusmka» B 00pa30BaTENIbHBIX
OpraHu3aluiax Poccuiickon Qenepauuu, peann3yroImmnx OCHOBHBIE
o0Opa3oBaTeabHbIE TPOTrPAMMBI.

Conepxkanue mnporpamMmbl 1o (¢GU3UKE HampaBieHO Ha GOpPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOyyaromuxcsa 10-11 kmaccoB mpu
o0yuyeHuu ux Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim GPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPe3yJibTaTaM
o0y4yeHHs, a TaKXKE YYHUTHIBAET HEOOXOJAMMOCTh peaU3alid MEKIPEIMETHBIX
CBsi3eld (PU3UKKM C €CTEeCTBEHHO-HAyYHBIMH YYEOHBIMU TmpeameTramu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1€ WM3yueHHs (PU3UKH HA YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHbIEC (Ha 0230BOM YPOBHE).

[Iporpamma no ¢pu3uKe BKIIOUYAECT:

e TUIAHUPYEMBbIE PE3YIbTAaThl OCBOCHUS Kypca (hU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIC PE3yJIbTAaThI 10 TO1aM O0yUYEeHUS;

e cojepxkaHue yueoHoro npeameta «dDuznka» mo rogaM 00yUdeHHUS.

dusrka Kak Hayka O HauOoisiee OOMIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauecTBE y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llkonpHbIN Kype Pusnku — cucteMooOpa3yrouui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHUM, H3y4aeMbIX XUMHUEH, OuOJIOTHEH,
dbusnueckorr reorpadueit u acTtpoHomuen. Mcmonb3oBaHWE W AKTHMBHOE
NpuMeHeHHe (U3MUECKUX 3HAHUM  OmpenenseT XapakTep MW pa3BUTHUE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYEHUsS] HOBBIX MATEpHAJIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (OpMHpOBAaHUE YMEHUU MPUMEHSTH
Hay4HbI METO]I MO3HAHUS MPU BBHIMOJIHEHUN UMU YU4E€OHBIX HCCIIEI0BaHUH.

B ocHOBy kypca ¢(usuku s ypOBHS CpeAHEro o01iero oOpa3oBaHUA
MOJIOKEH PAJ WJeH, KOTOphle MOXHO paccMaTpuBaTh KakK TMPUHIUIBL €ro
MOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes ecenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (HU3UKHU
o0beMHEH BOKpPYr (Qusuueckux Teopuil. Begymmm B Kypce sBIseTCs
(dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pHH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaracT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIHANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U DPA3BUTHUS
¢u3uK Cc pa3BUTHEM OOIIECTBA, a TaKXKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJOTMUECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc Gu3uku mpennonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEICTBOM BBEJCHUS DJIEMEHTOB
COJIEpKaHMsI, TOCBSIIEHHBIX OSKOJIOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKU W TEXHOJOTHH, a TakXe 0O0CYXICHUS
po0JieM palMOHaIBHOTO MPUPOAOTIOIH30BAHUS U IKOJIOTUYECKONU 0€30MMacHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKU Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus SBIAIOTCA ¢Gu3nyeckue Teopuu (popMupoBaHue MPEACTaBICHUN O
CTPYKTyp€ MOoCcTpoeHus: puznueckoil Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUIlAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-/IESITETLHOCTHBIN NOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpek]ie
BCEro 3a CUET OpraHU3alliUd IKCIEPUMEHTAIBLHON AESITEIBbHOCTH O0YYarouIuxcsl.
Jlnst  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIHOJIb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbIe B Mporpamme no (usuke oObEIUHEHBI B OOLIMN CIHCOK YUYEHHYECKUX
MpaKTUYECKUX paboT. BhijeneHue B yka3aHHOM IepeyHe JabopaTOpHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJEI U  OILEHKH, OCYIIECTBISIETCS  Y4aCTHUKaMU
0o0pa3oBaTeNbHOTO TMpoIEecca MCXOAs U3 OCOOCHHOCTEH IJIaHUpPOBAaHUS U
ocHamieHusi kaOuHera ¢Qusuku. Ilpu »sToM obOecneunBaeTcsi OBIaJCHUE
0o0y4YarolmuUMHUCsl YMEHUSIMHU TPOBOJAUTH KOCBEHHBIE U3MEPEHUS, HCCIETOBAHUS
3aBUCUMOCTEM (U3UYECKUX BEIUYUH U TIOCTAHOBKY OIBITOB MO TMPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHUE YIENSETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [lpu 3TOM 1151 pacu€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3a/ladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO, MTO3BOJIAIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjesia Kypca, TaKk U UHTErpUpYs 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KadeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
OoOBbsSICHEHUE TPOTEKaHUsI (PUBMYECKUX SIBJICHUN M MPOLECCOB B OKpPYKaIOMICH
KU3HM, TpeOyrouue BbIOOpa (U3WYECKO MoJenu sl CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY OO0EeCIEeUeHHI0 Y4eOHOTo Tporecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs JOKEH U3Y4aThCA B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa (PU3MKHU WM B YCIOBHSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kxaOuHere (GU3UKU JOKHO OBITh
HeoOXxoauMoe JiabopaTopHoe OOOpYyIOBaHUE [Jisi BBHIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (U3MKe YUEHHMUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHUE.
JleMoHcTpanuoHHOe 0oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOM JOCTATOYHOCTH W OOCCIEUYMBACT TOCTAHOBKY
MEPEUYNCIEHHBIX B TMporpaMMe T0 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
WCCIICIOBAHMUSI  M3Y4YaeMbIX  SBICHUW W  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHCHUH.
JlabopaTtopHoe o00OpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BHJIE TEMAaTUUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaruueckue KOMIUIEKTHI
1abopaTopHOTO OOOPYIOBAHUS JIOMKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTEITHHBIX CUCTEM B BHJIE ITU(POBBIX JaO0OpaTOPHUi.
OCHOBHBIMH 1IEJISIMU U3yUeHHS GU3UKH B 0011IeM 00pa30BaHUU SABJISIIOTCA
e (opMHUpOBaHUE HUHTEpPECa W CTPEMJICHUA OOYy4YaIONIUXCS K HAYyYHOMY
W3YYCHUIO TIPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CcOCcOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUI 0 HAYYHOM METOJIC TO3HAHUS U (HOPMUPOBAHUE
MCCIIEIOBATEIHLCKOTO OTHOMIEHUS K OKPYKAIONUM SIBIICHUSIM;

e (opMHUPOBaHUE HAYYHOIO MHUPOBO33PEHHUS KAK pe3yJbTara H3Y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (HyHIAMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
(bU3UYeCcKUX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpEACTaBICHUN O poJid (PU3UKH UIsI PAa3BUTHA IPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX 1ejed obecreuruBaeTcsl pelieHueM CIEayIoMUX 3a/iad B
MpoIlecce U3yueHus Kypca GU3UKH Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus:



e TIpHOOpETEHUE CHCTEMBI 3HAHUU 00 o0mmx bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJIEKYISIPHYIO (QU3HKY, DBJIEKTPOJUHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPU3UKY;

e (opMHUpOBaHUE YMEHUU TMPUMEHSITH TEOPETUYECKUE 3HAHUS IS
oObsCHEHUs (PU3NUECKUX SBICHUM B TPUPOJe U ISl MPUHATHUS
MPAKTUYECKUX PELIEHUU B IOBCEAHEBHOU KU3HU;

e OCBOCHHME CHOCOOOB pEIICHUS] PA3TUYHBIX 3a7a4 C SBHO 3aJlaHHOU
¢uznyeckoil MOJENbI0, 3a/lad, MOAPA3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3JaHue PU3NUECKON MOJIENH, aICKBATHOU YCIOBUSM 3a1a4u;

e TMOHMMaHWE (U3NUYECKUX OCHOB U MPHUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJIAJICHHE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUSI U MPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIW3a W WHTEpIpEeTaluu UHPOpMAIlUU,
onpeieNIeHUs JOCTOBEPHOCTHU MOJTYYEHHOTO PE3YIIbTaTa;

e CO3/IaHUE YCJIOBHUM JUISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOM JESITEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE CpPEIHEro OOIIEero
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 66 yacoB (2 yaca B HEJIEIIO).

[Ipempnaraempiii B mporpamme 1o (u3nke MepeyeHb JIa0OpaTOPHBIX W
MPaKTUUECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JElaeT BBIOOP
MpOBEJICHUs J1a0OPaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUMBUAYATbHBIX
0CcOOEHHOCTEM 00y4arommxcs.



COIEPKAHUE OBYYEHUASA
10 KVIACC

Pa3ngen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupoae. HayuHble METOABI INMO3HAHUSA OKPYKAIOLIETO
mupa. Poib 3KcriepuMeHTa W TEOpUH B IIPOLECCE IIO3HAHUA MPUPOIBI.
DKCIEpUMEHT B (hU3UKE.

MopenupoBanue (pu3nUecKUX SBICHUN M MpolleccoB. HaydHble rUmortessbl.
dusnyueckrue 3aKOHbl U T€OpUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHUIKMT COOTBETCTBUS.

Ponp u mecto ¢u3uku B POpMHPOBAHUU COBPEMEHHON HAay4yHOU KapTHUHBI
MHpPA, B IPAKTUYECKON AEATEIBbHOCTHU JIOAEH.

Jlemoncmpayuu

AHanoroBele ¥ HUGPOBBIE HU3MEPUTENbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JNATUYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHUIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemelienne, cKOpoCTb (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MAaTEpHAIBbHOW TOYKH, MX NPOECKIMM HA OCU CUCTEMbI KOOpJWHAT.
Clio)keHune nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOpPEHHOE NpsIMOJIMHENHHOE ABMKeHHe. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IYyTH U NEPEMEIICHUS
MaTEepUAITBHOU TOYKH OT BPEMEHH.

CBobOoaHOE majsieHne. Y CKOpeHrne CBOOOTHOTO TaICHU.

KpuBonuueitnoe  nBwkeHue. JIBmokeHUWE  MaTepuaJbHOM  TOYKHA MO
OKPYHOCTH C ITOCTOSSHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJI0Bas CKOPOCTbh, TUHEWHAS
ckopocTs. [lepron u yactora obpamienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JNBH>KEHUE CHAPSJ0B, LICMTHBIE U PEMEHHBIC ITEPEaauH.

Jlemoncmpayuu

Mojenb CUCTeMBI OTCUETA, WIUTIOCTPAIMS KUHEMATHYECKUX XapaKTEPUCTHK
JBHDKCHUS.

[IpeoOpazoBaHue ABMKEHUMN ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOntonenue pABuKeHHsI Tena, OPOIIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPHU30HTAIIBHO.



N3mepenue yckopeHust CBOOOHOTO MaICHHUS.

HanpaBneHnne cCkopocTH npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomel

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJBIO ONMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MNPOMJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBUKEHHS IapuKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauoun  otHocutTenbHOCTM  ['amuiess.  IlepBbid  3akoH  HproToHa.
NHepumanpHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunmun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTEpUaIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHusa. Cumia Ttsokxectu. llepBas kocmuueckas
CKOPOCTBb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibkeHus1, kaueHnus ). Cuna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIbKEHUS U cujia TpeHus nokos. Koagduiment tpenus.
Cua COnpOTUBIICHUS MIPY IBUKECHUU TEJA B )KUIAKOCTH WU Tas3e.

[TocTynaTenbHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOTO TENA.

TexHrnueckne yCTpOMCTBA M MPAKTHYECKOEC NPUMEHEHHE: MOAIIMIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBIeHME MHEPLIHM.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

ClioxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT JieOpMalvu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIABEME U TTAICHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUs TBEPAOTO Tena. BUbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pPE3UHOBOM 00pa3iie, OT UX AehopMaIiu.

UccnenoBanne ycinoBUd paBHOBECHsS TBEPAOrO TeEJa, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpaneHus 6 mMexaHukKe

NMnynbc MatepuanbHOW TOYKM (Tena), CUCTEMbl MaTE€pUANIbHBIX TOYEK.
NmMnynbsC cuibl M U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabota cuiabl. MOIITHOCTH CHUTHI.

Kunernueckass sHeprusi MarepuailbHOW TOuykh. Teopema 00 H3MEHEHUH
KUHETUYECKOU IHEPTUU.

[TorennumanbHas SHEprus. [TorenuumanbHas SHEprus yIpyro
nedbopMupoBaHHOW  TpykuHbl.  [loTeHuManbHass SHeprusi Tena  BONM3U
MMOBEPXHOCTH 3EMJIH.

[loreHnmanbHble ¥ HEMOTCHIMAIBHBIE  CHUJIBL. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CHJI C U3MEHCHHUEM MEXAHWYECKOW HDHEPTUHM CHUCTEMBI TEIl.
3aKOH COXpAaHEHUS MEXaHUYECKOW YHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA UM NMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIMAIBLHOM YHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI ¢ U3BMEHEHUEM MEXaHMUYECKON 3HEepruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosekyasipuas pusuka 1 TEepMOAHMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. duddysusa. Xapaktep IBUXKEHUS U
B3aMMOJCHCTBUSL YaCTHUI] BeEIIECTBA. MOJENM CTPOEHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieniel. Macca u
pasmepsl Mosiekyi. KonmmdyectBo BemecTa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HJCAbHOTO Tra3za. AOCONIOTHash TeMmmepaTypa Kak Mepa
CpeHEell KWHETUYECKOM SHEpruu TEeIIOBOro JBIKEHMS yactull raza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHe MeHneneeBa—Knamneipona.
3akoH JlanpToHa. M3ompoiecchl B HACATbHOM Tra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, 1OKa3bIBAIOIIME JHUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPTraHUYECKUX COCTUHEHUM.

OmnbITel 10 T PY3UU KUJKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO ABUKEHUS.

Mopens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUS.

Mogenb, WILTIOCTPUPYIOIAsi TPUPOTY AABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WITIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00b€Ma KOMHATHI, JaBIICHUS U TEMIIEpaTypbl BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckasi cucteMa. BHYTpeHHSIE SHEprusi TEpMOJAMHAMUYECKOU
CUCTEMBI U c1oco0bl €€ n3meHeHus. KonnuectBo TemnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HUJealbHOTO  raza. Buasl  Temnonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHUE. Y IeNIbHAsI TEeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmIOTH Npu TeIIonepeaaye.

[lonsitue o0 aamabatHOM mponecce. llepBbIli 3aKOH TEPMOJUHAMUKH.
[IpuMeneHue mepBOro 3akOoHa TEPMOJUMHAMHUKUA K u3ompoiieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpolieccoB B PUPO/IE.

TennoBeie  MamuHbl.  [IpuHIUOBI ~ AEMCTBUA ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBaHusi SHEPrUM B TEIUVIOBBIX MamuHax. Koad@uumeHT moae3Horo
nevictBus TerioBod MamuHbl. [ukn KapHo m ero kodguIlMeHT IM0JIe3HOTO
JENUCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEMIIOIHEPIEeTUKY.



TexHudyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOJOAWIBLHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHue BHYTpEHHEW JHEpPruM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu K3 OYTBUIKM TOJ JEUCTBUEM CXATOro BO3/yxa, HarpeBanue sdupa B
JTaTyHHOU TpyOKe MyTEéM TpeHUs (BUIEOAEMOHCTpAIs).

N3meneHne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TEIa IPU TEIIonepeaaye.

OneiT mo aguabaTHOMY pacUIMPEHHMIO BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsi BHYyTPEHHETO CTOPaHusi, peaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3MmepeHnne yaenbHOU TEIUIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u KoHAeHcalus. Vcrapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTENIbHASl BIIAXKHOCTH BO3ayxa. HaceilieHHbld map. YjaenbHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHMUSI.

Teépnoe teno. Kpucrannuueckue u amopdHsie Tena. AHU3OTPOIUS CBONCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Matepuanbl. [lnaBienuwe u
KpUcTalu3anus. Y ieabHas TeroTa miasienus. CyOoaumanus.

VYpaBHeHHe TENI0BOrO OanaHca.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU TMOITYUYECHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGntonenue HarpeBaHus U IJIaBJICHUS] KPUCTATTMYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3mepeHue 0THOCUTEIBHOMN BIAXHOCTH BO3IyXa.

Paznen 4. JdiiekTpoAMHAMHKA
Tema 1. Inekmpocmamuka
DyekTpu3anus Tel. OJEKTpUYECKU 3apsia. JlBa BHAa 3JIEKTPUUECKHUX
3apsiaoB. [IpOBOMHWKM, AMANEKTPUKU W TMOJYIMPOBOJHHUKH. 3aKOH COXPAaHECHUSA
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIN SIEKTPUUECKUAN 3apsia.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  anekTpuueckoro mnosd. [IpuHimn



CYyHEPIIO3ULUN BJIEKTPUUYECKUX MOJIeH. JIMHUM HanpsKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

Pabora cumnm  anektpocrathueckoro  mojsA.  Ilorenmuan.  PasHoCTh
MOTECHIMANOB. [IpOBOAHUMKM W JOUINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jndnextpuyeckas IpOHULAEMOCTb.

nexkTpo€MkocTh. KoHeHcaTop. DIEKTPOEMKOCTh MIIOCKOTO KOHIAECHCATOpPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATUUECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M IPUHIIUIT JEUCTBHS DJIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aAPSIKEHHBIX TEIL.

[IpoBOIHHKH B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii anekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUSA DSJIEKTPUUYECKOTIO TOKA.
Uctounnku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 y4acTKa LETu.

DIIEKTPUYECKOE CONPOTHUBIICHUE. Y AEIBbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTD
AIEKTPUYECKOTO TOKA.

DIJIEKTPOABIIKYILAS] CHJIa U BHYTPEHHEE CONPOTHBJICHHE HCTOYHHUKA TOKA.
3akon Oma it oJHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs] ~ MPOBOJMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMrnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOOHUKWY. CoOcTBeHHas 51 MIPUMECHas MIPOBOJMMOCTb
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lonynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax M  pacIuiaBax  BJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMSA. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B Ta3zax. CaMOCTOSTENBHBIA W HECaAaMOCTOSITEIbHBIN
pa3psa. Monuus. [1na3ma.

TexHudyeckne yCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIIepMET),
BOJBTMETP, PEOCTAT, HWCTOYHUKHU TOKa, DIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPHI ¥ (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaMPSKEHMUS.

3aBUCUMOCTh COINPOTUBICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IU MTONIEPEYHOTO CEUEHUs U MaTepuaa.

CmenanHoe COeJMHEHUE MMPOBOTHUKOB.

[IpsMoe wu3MepeHue SIeKTpoABMKYyIed cuibl. KopoTkoe 3ambikaHue
raJibBaHUYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANEKTPOIHUTOB.

NckpoBoii pa3psia 1 IpOBOJMMOCTb BO3yXa.

ODHOCTOPOHHSSI MPOBOJIUMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepeHue 3neKTpOABUKYILEH CUIIbI UCTOYHMKA TOKA MU €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snexTposunsa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4E€TOM COJIEP’KATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMHU MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBICHUE, HAy4HbIM (hakT, TUMoTe3a, (U3MYECKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3BMEPECHUE.

Mamemamuka: pelleHUE CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIUS,
napaboia, runepOona, ux rpa)uku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU Ha OCU KOOPANHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexanndeckoe ABUKEHUE B )XKUBOU mpupoze, auddysus, ocMmoc,
TEITI000MEH UBBIX OPraHU3MOB (BUABI TEIUIONEpPEaun, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 'KUBOMU MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKXUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS AUCCOLMALHUS,
rajJbBaHUKa.

l'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBIXKEHUN C HUCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS] B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JpYyTHe), ABUTATEIb BHYTPEHHETO
CropaHus, napoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHU COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUUECKasl 3alllUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, ANEKTPOHATPEBATEIbHBIE npuoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nen 4. DiekTpoauHaMuka

Tema 3. Macnummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUA

[TocTtossHHble  MarHuThl.  B3aumonpencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wuHAykuuu. I[lpuHnmn cynepno3unuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMH. KapTWHAa JNWHWNA MarHUTHOU
VHIYKIWH OJI TOCTOSIHHBIX MarHUTOB.

MarauTHOoe 1TONE€ NPOBOAHMKA € TOKOM. KapTuHa 5nWMHHMI WHIYKUWAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO HPOBOJHUKA M 3aMKHYTOTO KOJIBLEBOTO
MMPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. Bzanmoaencreue npoOBOJHUKOB C
TOKOM.

Cuita AMmnepa, €€ MOLYJIb Y HallpaBIICHHUE.

Cuna Jlopenua, e€ MOIyJIb M HAIPaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJJTHOPOJTHOM MarHuTHOM moJje. Pabota cumnsl Jlopenia.

SIBiieHME BIIEKTPOMATHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOMN
WHAYKUUHA. OJIEKTPOABMXKYIAS CWIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe »siexktpuueckoe Imosie. OJIEKTPOABMKYIIAs CHUJIa WHAYKLIWAHA B
MIPOBOJHUKE, IBUAKYIIEMCS ITOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHOyKTUBHOCTE. SIBI€HHE CaMOMHAYKIMHU. OJICKTPOABWKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOCTOSHHbBIC
MArHUThl, JJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIHU JJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO Ty4YKa MArHUTHBIM TOJIEM.

JIvHUM MHOYKIIMA MATHUTHOTO MOJISI.

BzaumonencTBrue AByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME 3IEKTPOMArHUTHON UHIYKIIUU.

[Tpasuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHXKYIIEH CHJIBI MHIYKIUMHA OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyeHne MarHuTHOTO MO KaTYIIKHA C TOKOM.

HccnenoBanue nelicTBUSA NOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABIeHUSA DIIEKTPOMArHUTHOW UHIYKLUH.

Paznex S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOJ1€0AHUA

KonebarenpHas  cucrema. CBOOOAHBIE  MEXaHHYECKHE  KoJeOaHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, ammiutyna u ¢asza KoiaeOaHUM.
[IpyXuHHBIN MasTHUK. MareMaTH4ecKuil MasiTHUK. YpaBHEHHE TapMOHUYECKHUX
konebanuid. [IpeBpaiilieHrie SHEPTrur MNPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJEaTbHOM KOJIeOATeTbHOM KOHTYpe. AHAJIOTUsl MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHuTHIMU KoJiebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUM B UCATBHOM KOJeOaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxaroumx KojaeOaHUsX. BbIHYK/IeHHbIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHYK/I€HHbBIE AIEKTPOMAarHUTHBIEC KOJIEOaHUS.

Ilepemennblii  TOK. CHHYCOMZANBHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHWE CHUJIbI TOKA U
HaIPSKECHUS.

Tpanchopmatop. IIpousBoacTBo, mepeaadya U MOTpeOICHUE AINEKTPUUECKON
SHEPIruM. JKOJOTHMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTposHepruu. Kynbrypa
WCIIOIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBAa M MPAKTHUYECKOE IMPUMEHEHHE: SICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU dJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTenbHOW CHUCTEMBbI (TPY>KUHHBIM WIH
MaTeMaTUYECKUM MasiTHUK).



Hab6ntonenue 3aTyxaronmx KoiaeoaHu .

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOaHU.

Habmronenue pe3onanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMmMbl (3aBUCUMOCTU CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJeOaHuM.

Pe3onanc mnpu mocneqoBaTEIbHOM COEAMHEHUU PE3UCTOpPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnens TMHUM 3JEKTPOIIEPENAYUH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanne 3aBUCHMOCTH NEPUOJIA MaJbIX KOJIEOAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENU U3 MOCJIEN0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbIE 60JIHbL

MexaHnuueckue BOJIHBI, yCiOBHS pacnpoctpanenus. Ilepumon. CxopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBI. [lomepeyHble W MPOJOJbHBIE BOJIHBL.
Nutepdepenius u qudpakiys MEXaHUUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3TyUYCHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anektpomarnutHoil BonHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpeToMIICHUE, NoJsapu3anus, Audpakius,
unrepdepenius. CKOpoCTb IEKTPOMATHUTHBIX BOJH.

[[Ixana »meKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUUIBI paAuOCBA3U U TeNeBUIeHUs. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsiI3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHudeckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTUKA B TEXHHKE WU MEIUIIMHE, pajaap,
pagronpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBYU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHECHHE MOMEPEUHBIX U IPOJIOTBHBIX BOJIH.

Koneobmromeecs Te0 Kak HICTOYHMK 3BYKa.

HabGntonenue oTpaxxeHus U MpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaGntonenue uateppepeHinu u 1upakiun MeEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHnue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KoJieOaHUH.



UccnenoBanue CBOMCTB  DJJIEKTPOMATHUTHBIX  BOJH: OTpaKECHHUE,
MpeIoMIIeHHE, oJgpU3anus, Tuppaxkius, HTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMOIMHENHOE pPacIpOCTPAHEHUE CBETA B
onHopoaHou cpene. JIydy cBeta. ToUeUHBIN HCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m3oOpaxeHuil B
IJTIOCKOM 3€pKalle.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTElb
npenomiienus. IlonHoe BHyTpeHHee oTpaxkeHue. [lpefenbHBI yroyn MOIHOTO
BHYTPEHHETO OTPAXKEHMUS.

Hucniepcus cBeta. ClioxHbIN cocTaB 6enoro ceera. LIBer.

Cobuparomiue u pacceuBarouue JuH3bl. ToHkas mauH3a. DoKycHOE
paccTosiHUEe M ONTUYEeCKas cujla TOHKOM JuH3BL. [locTpoenune wuzoOpakeHUil B
cOOMpaONINX U pacceuBarolux JnH3aX. PopMyna TOHKOW JIMH3BI. Y BEIUYECHUE,
JaBaEMOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonuoBast ontuka. WuTepdepenuust cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmMOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEp(PEPEHIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius cBera. JudpakuvonHas pemérka. YclIOBHE HAOIIOICHUS
[JIABHBIX ~MAKCUMYMOB TIpU MaJCHUU MOHOXPOMATHUYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusauus ceera.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIYMa,
dboToanmapaT, NPOCKUHUOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
onTHKa, MU pakMOHHAs peiETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoIMHEHHOE pACHPOCTPAaHEHHUE, OTPAXKEHHE M NPEIOMIICHHUE CBETA.
OnTtuueckue mpudopsI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Moielib CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Monenu MUKPOCKOIA, TEJIECKOTA.

Haobmronenue natepdepeHiium cBera.

Habmronenue nudpakinu cBeTa.

HaOmronenue nucnepcun cBeTa.

[Tonydyenune cnekTpa ¢ TOMOUIBIO TPU3MBI.

[lonyueHue crekTpa ¢ MOMONIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonisipu3amnuy CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3Mmepenne mokazaTens NpeIoMIICHUS CTEKJIA.
UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.
HaOmronenue nucrnepcuu cBeTa.

Pa3nesn 6. OCHOBBI clIeNUAJTBLHON TEOPUH OTHOCUTEJILHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. IToctynatel
CIICLIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTHU
CBETa B BAKyyM€, IPUHLIHI OTHOCUTEIIbHOCTHA DUHILITEIHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpaIllCHUE
JUTUHEL.
DHEPrus U UMNYJIbC PEASITUBUCTCKOW YaCTULIBI.

CBsA3b MACCBI C YHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmot KBAHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u s3HEprun HOTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJIbC (POTOHA.
OtkpseiTue u uccaenoanue ¢porodddexra. Onbitel A. I'. CToneToBa. 3aKOHBI

dbororddexra. YpaBHenue ODiinmiTeiHa s gorodddekra. «Kpacnas rpanuna»
dhotorpdexra.

JlaBnenue ceera. Onwithl I1. H. JleGenena.

XUMHUYECKOE ICUCTBHUE CBETA.

TexHudyeckne yCTpOHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COMHEYHAas: OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHeHIHETO poTodddekTa.

Cseroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -9acCTHII.
[Imanerapnas moxaens aroma. lloctynater bopa. M3nydenune wu mnoriouieHue
(OTOHOB TpU THEpexojie aToMa C OJHOTO0 YPOBHS PHEPruu Ha JApyrou. Buabl
cnekTpoB. CIEKTp YpOBHEN SHEPTUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactul. Bomubl ne bpoiis. KopnyckyisipHO-BOJTHOBOM
Tyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IMPUMEHECHUE: CHEKTPaJIbHBIN
aHaau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3yUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ha6ntonenue nuHevyaToro cuekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKa3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHutro  cocTaBa
paguoakTuBHOTO wu3nydeHus. CBolicTBa anb(da-, OeTa-, ramMMa-U3Iy4YEHUS.
BnusiHue painoakTUBHOCTH Ha XKUBBIE OPTaHU3MBI.

OTtkpbiTHe TIpOoTOHA U HeWTpoHa. HykmonHas monens sigpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe 4ncio sijapa. M30Tonsl.

Anbda-pacnag. ODNEKTPOHHBI H MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIy4eHue. 3aKOH paJMOaKTUBHOIO pacmajaa.

DHeprusi CBsI3W HYKJIOHOB B sifipe. S nepHble cuibl. JlepekT Macchl siapa.

Snepueie peakuuu. /leneHue u CUHTES AA€EpP.

Snepubiii peaktop. TepmosiaepHbiii cuHTE3. I[IpoGiaeMbl M TEPCIEKTUBBI
AIEPHOUN YHEPrETUKU. DKOJOTUUECKHUE ACIIEKTHI SIACPHON IHEPTETUKMU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU AIEMEHTAPHBIX YACTHII.

dyHamMeHTaabHbIe B3auMojieicTBUS. EquHCTBO (hu3nyeckoil KapTUHBI MUpa.

TexHuueckne yCcTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buinibcona, siaepHblid peakTop, aToMHas Oomo0a.

Jlemoncmpayuu

CU€TurK HOHU3UPYIOIIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB yacTull (1I0 TOTOBBIM (poTorpadusim).

Pazgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

OTarnbl pa3BUTUS acTpoHOMUU. [IpUKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3naus, spKA€ 3BE3/bI, TUIAHETHI, UX BHUIUMOE
JBUKCHUE.

CosiHeyHas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounwk sHepruun ConHila W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTCPUCTUKHU. JlMarpamMma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE3MbI TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsi 3BE3]] TJIABHOM IMOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHHUE



3B€371. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXACHUU U 3Boonnu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenwe u nBmxenue CoaHOa B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuky U kBasapbl. UEpHBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpobieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUM IS ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Us1 CEBEPHOrO MONyIIApUs U IPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mnanetr, Mueunoro Ilytu.

O0o0maree NOBTOpeHUE

Ponpr (¢u3uku W acTpOHOMHUUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAIBHON U ATUYECKOU chepax AesTEIbHOCTU YEJIOBEKa, POJib U MECTO (DU3UKHU
U ACTPOHOMHUHU B COBPEMEHHON Hay4yHOU KapTUHE MHPA, POJIb PU3HMUECKON TEOpUU
B (opMuUpoBaHMM MPENCTABICHUN O (PUINUECKON KapTUHE MHPA, MECTO
($bu3MYeCKOl KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABJIICHHUI O IPUPOIE.

Me:xknpeaMeTHbIe CBI3H

N3yuenne kypca ¢usuku 60a30Boro ypoBHs B 11 kiacce oCylIecTBISETCS C
YYETOM COJAEPKATEIBHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBICHUE, HAy4HbIM (hakT, TUIoTe3a, (U3MYECKas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/ICHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEb, U3BMEPECHUE.

Mamemamuka: pelleHHE CHCTEMBI YpPAaBHEHWH, TPUTOHOMETPUUYECKUE
(GyHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl M HMX MPOEKUUH HA OCHU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NpU3HAKK TOAOOUS TPEYTOJIbHUKOB,
onpeieNieHue MIOMAAN TOCKUX GUryp u oobeéMa Tel.

buonocus: »nekTpuyeckue SIBJICHUS B KUBOM MpuUpojie, KoJjieOaTenbHbIC
JIBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECHCTBUE
paaraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIUYECKASI CTPYKTypa TBEPIABIX
TEJl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOM PEMIETKHU, CHEKTPAIbHBIN
aHalus.



l'eocpagpusi:  MarHUTHBIE TIOJIIOCA 3€MJIM, 3alleKd MAarHUTHBIX DY/,
(hoTochEéMKa 3eMHOM TTOBEPXHOCTH, IIPEJCKA3aHNUE 3eMIICTPSICCHHIA.

Texnonocus: INHWHUW DIIEKTPOIEpENad, TEHEpPATOp IEPEMEHHOrO TOKa,
3JEKTPOJIBUTaTENb, WHAYKIHWOHHAS II€4b, pajap, pPaauONpPUEMHHUK, TEIEBU30D,
anTteHHa, Tenedon, CBY-meusb, MpOEKIIMOHHBIM amnmapaT, BOJIOKOHHAas OITHKA,
COJIHEUHAs Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «duzuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpa3oBaHus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yabTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay TOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOI0 OOIECTBa, pACIIMPEHUE >KU3HEHHOTO
ONBITA W ONbITA JACATEIBHOCTH B IMPOLECCE peau3allii OCHOBHBIX HaIpPaBIICHUN
BOCITUTATEIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakAAHCKOM MO3UIIUKN 00YyHaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIECTBA;

MPUHATHAE  TPAJAMIIMOHHBIX  OOIIEYETOBEUECKUX TI'YMAHHUCTUUECKUX W
JTEMOKPATUYECKUX [IEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JICSTEIIBHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oO111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3allliy;

YMEHHE B3aMMOJEHCTBOBATH C COUUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
UX QYHKIHUSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHPOBAHHOCTH POCCUICKOU rpaXKJIaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIICHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS,

CIIOCOOHOCTh OIICGHMBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NESITEIIbHOCTHA YYEHOTO;

OCO3HaHHUE JUYHOI0 BKJIaJa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIIero (Gu3nyecKoil HayKe;



5) Tpy10BOr0 BOCIIUTAHNS:

HHTEpEC K pa3audHbIM cdepaM IpodeCCHOHATBLHOU JEITEIbHOCTH, B TOM
YUCJIEe CBA3AHHBIM C (PU3NKOM U TEXHUKON, YMEHHE COBEPIIAaTh OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(hU3KUKK Ha MPOTSHKEHUH BCEH KU3HHU;

6) 3K0JI0Or14eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb HKOJOTMUECKON KYJIbTYphl, OCO3HAaHHE TJIO0ATBHOIO
XapakTepa dKOJOTHIECKUX IPpooIIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUI B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJEH YCTOMUYUBOTO Pa3BUTHS YEJIOBEUYECTBA,;

paclIupeHue OMbITa ACATEIBHOCTH JKOJOTHYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN IO (PUBHKE;

7) 1IEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAY4YHOM JEeATETbHOCTH, TOTOBHOCTH B MpOIECCe
u3yueHus: (U3UKH  OCYLIECTBIISITh  MPOEKTHYIO UM HUCCIEIOBATEIbCKYIO
NEeSTeNbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IHo3HaBaTe/IbHBIE YHHBEPCAJIbHBIC Y4eOHbIe 1eiiCTBHUS
ba3oBble jornueckue aeiicTBus:
CaMOCTOSITETbHO  (OPMYNIHpPOBaTH W aKTyallU3UpoOBaTh  MpoOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENEINIATh LENU JEATEIbHOCTH, 3aJaBaThb IAPAMETPbl U KPUTEPUU HX
JOCTUKEHHUS;
BBISBIITH  3aKOHOMEPHOCTH M INPOTHUBOPEUYUS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3palaThiBaTh IJIAH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B AEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJIIM, OICHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  PEaJbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBate/ibCKue 1eiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEN, KIKOUYEBBIMUA MOHATUSMH W METOAAMHU
(bu3nYeCKON HAYKH;



BJIaJIETh HaBBIKAMU YYEOHO-HCCIIEI0BATEIBCKOU U MTPOCKTHOU JEATENbHOCTH
B 00yiacTH (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB pelieHusi 3ajad (U3UUECKOro COAECPKAHUS, MPUMEHEHUIO PA3TUYHBIX
METOJIOB TTO3HAHMS;

BJIQJIETh BHUJAMH JICSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTallii, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3UYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJI€ MPU CO3aHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh NIPUUYUHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3Yy €€ pEeIICHUs, HaXOJUTh apryMeHThI [JIsl JOKa3aTelbCTBa
CBOUX YTBEPXKJCHUH, 3a/1aBaTh IapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH TIOJIyYCHHBbIE B XOJE€ pELICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa3oBaTENbHOU
JESATENLHOCTH, B TOM YUCJIE IPU U3YUEHUU (PUBHKY;

J1aBaTh OLIEHKY HOBBIM CUTYyallUsiM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEpPEHOCUTh 3HaHuA 10 (U3MKE B MPAKTUUYECKYI0 00JIacTh
KU3ZHEACATEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPE/IJIaraTh OPUTMHAIIbHBIC MOX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIQJIETh HaBBIKAMU MOJy4YeHUs] MHGOpMALMK (PU3NUECKOTO COACPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSATEIBHO OCYIIECTBIATh MOUCK, aHAIMU3,
CUCTEMATH3alUI0 M HHTEPIpETali0 MH(OOpPMalMKU Pa3IUYHbIX BUAOB U GopMm
MpeCTaBICHUS;

OLICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUY;

UCIIOIBb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3alIMOHHBIX
3a7a4 € COOJoACHHEM TpeOOBaHUN SProHOMUKH, TEXHHUKH OE€30MacHOCTH,
TUTHEHBI, pPECypcocOEepeKeHusi, MPaBOBBIX U  OATUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJICpKAaHUS B Pa3NUUHBIX Qopmarax ¢
y4€TOM Ha3HauyeHUs MH(OPMALIUU U 1IEJIEBOM ayJAUTOPUH, BHIOUpasi ONTUMAIbHYIO
dbopmy npecTaBiICHUS U BU3yaIU3alluu.

KoMMyHuUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUS:
OCYILECTBIIATH OOIIEHHE Ha YPOKaX (PU3UKU U BO BHEYPOUHOU JI€SITEIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMii ©  CMST4aTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSA C HUCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MMOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJIJIEKTUBA;

MPUHUMATh [E€IM  COBMECTHOM  JESATEIbHOCTH, OPraHW30BBIBATH U
KOOPJAVMHUPOBATh JECUCTBUS IO €€ JOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBUH,
pacrpenensTh pojad C YY4ETOM MHEHHUM YYacCTHUKOB, OOCYXAAaTh Pe3yJIbTaThl
COBMECTHOMU paboTHhI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
oO1IKIA pe3yNbTatT 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE MPOEKTHI, OLEHHMBATh HAEHU C TMO3ULUUHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3JIMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBepCAJbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanmus:

CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JacTU
(GU3UKKM M aCTPOHOMUH, BBISBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBIIATh IJIAH PEIICHHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIMU B 00JaCTU
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJbHbI MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEJIBHOM  pe(uieKCHUM  KakK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA U MBICIUTENBHBIX MPOILECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUI;

UCIIOIB30BaTh MPUEMBI peIeKCUU NI OLIEHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHWBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHIKCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIU3E pPEe3yIbTaTOB
TeSITETbHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,;

MpPUHUMATh MOTHUBBI W apTyMEHTHI APYTHX TMIPU aHAIM3€ pe3yIbTaToOB
TeSITETbHOCTH;

MPU3HABATH CBOE MIPABO U MPABO APYTHX HA OIMIHOKH.

B mporecce A0CTMKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMEI
no ¢u3uKe g YPOBHA CpPEIHEro oOIero oO0pa3oBaHus Yy OOy4YaroOUUXCs
COBEPIIIEHCTBYETCS OMOIMOHATLHBIN WHTEJICKT, MIPEAIOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIMOHATHHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONIET0 CAaMOKOHTPOJb, yYMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aNanTUpPOBAThCS K
AYMOIMOHATBLHBIM H3MEHEHHUSM H TMPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMIECH CTPEMJICHUE K TOCTIKCHHIO TETH U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOWX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIMOHATHHOE COCTOSTHHEC
ApYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBIEHWU OOIICHHs, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITIOYAIONUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTUMH JIOJbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3peniaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh HA IpUMEpax pojib U MeCTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOU IE€ATETbHOCTH JIOIEH;

VUUTHIBATh TPAHULIBl TPUMEHEHUS HW3YYCHHBIX (PU3HMYECKUX MOJEIICH:
MaTepualibHasi TOYKa, HHEpIUalbHAsl CUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJICJIA CTPOEHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nuecKue ABIeHUs (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEUIECTBA U



ANEKTPOAVMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJICHUE TEJ, JBIXKEHHE 10 OKPYKHOCTHU, HWHEpIUS,
B3auMoJielicTBUe Tel, Tuddy3us, OpOYHOBCKOE JBHXKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHUE, UCIIApEHUE, KOHJCHCAlUs, MIIABJICHUE, KPUCTAIIU3AIUs, KUICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JIABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHHMS Tra3a B  H30MpOLEeccax,
ANIEKTpU3AIUs TeJl, B3aUMOJICHCTBHE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JBH)XEHUE, UCMONb3Yys (U3UYECKUE BEJIUYUHBI:
KOOpJAWHATa, MyTh, MEpEMEIIEHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIHAJIbHAS SHEPrusi, MeXaHHuecKas
paboTa, MeXaHMYecKass MOIIHOCTh;, NpPH ONHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUI CMBICII HCHOJIb3YEMBbIX BEIMYMH, UX OOO3HAUECHHUS U E€IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYMHAMM;

OMUCHIBATh H3yUYECHHBIE TEIUIOBBIE CBOMCTBA TE€JNI M TEIUIOBBIC SIBICHUS,
UCTONB3ysd (U3UYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAasl SHEPTUs XaOTHUYECKOTO JBIKEHHUS MOJIEKYJ, CPEHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHeprusi, pabora rasa,
KO3(D(PUIIUEHT TMOJE3HOr0 JACHCTBUS TEMJIOBOIO JIBUTATeNsl; MpU ONHCAaHUU
MPaBWIbHO TPakTOBaTh (U3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYHUH, WX
0o003HaUeHUs] W E€IUHUIIBI, HAXOAUTH (QOPMYJbL, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUUYMHY C APYTUMU BEJIUYHUHAM;

OMUCHIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUST (POLIECCHI), UCTONB3Ysl (U3UUYECKUE BEIUUYUHBI: SJIEKTPUUYCCKUMN 3apsi,
ANEKTPUYECKOE MOJIe, HAMPSXKEHHOCTH MOJISI, MOTEHIIMAJ, PA3HOCTh MOTEHIINAJIOB;
NpU ONUCAHUM TPABWIBHO TPAKTOBAaTh (U3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIAUHUIIbI; YKa3blBaThb (hOPMYJIbI, CBSI3bIBAIOIIUE
JTaHHYIO0 (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIUYMHAMU;

aHAJIU3UPOBATH (PUBMYECKHUE MPOIECCHl U SABJICHUS, UCIONb3Yyd (PU3nuecKue
3aKOHBI U MIPUHIIUAINBI: 3aKOH BCEMUPHOTO TAroTeHus, [, II n 11l 3akonsl HprOTOHA,
3aKOH COXPaHEHUS MEXaHUYECKOM »SHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUIT CYNEPHO3UIIUN CHUJI, TPUHITUIT PABHOIPABUS HWHEPLUHATBHBIX CHCTEM
OTCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0O TEOPUI0 CTPOCHHUSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JBHKEHUS MOJEKYJ C
a0COJIIOTHOUM TeMmepaTypol, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPAHUIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBACHSTH OCHOBHBIC MPUHIUIBI ACHUCTBUS MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI M0 HCCIENOBaHUI0 (U3UYECKUX SIBICHUN H
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU STOM
dbopmynupoBath npoOieMy/3agady U TUMNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYIOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIIUpOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS U HUCIOIL30BaTh U3BECTHHIE
METO/Ibl OLICHKHU MOTPEMIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3MYECKHMMHU  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MpPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCcUpOBaTh PE3yJAbTAThl MOIYUYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYHUH B
BUJIe TaONUIl U rpaUKOB, AEIATh BEIBOABI IO PE3YIbTAaTaM HCCIIEIOBAHUS;

coOJr01aTh MpaBmia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONUCTB M J1a0OPaTOPHOTO
000py1I0BaHMUS;

pemiath pacu€THBIC 3a7a4d C SBHO 3aJaHHOM (QU3MYECKOM MOJEIBIO,
UCIIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aJlauu
BBIOMpaTh (HU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbL,
HEOOXOUMbIE IJid €€ pEeIIeHUs, MPOBOJUTh PAcu€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3NYECKON BEITUUUHBIL;

pelaTh KAYeCTBEHHBIE 3a/1aui: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpOil Ha M3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uvecKue SBICHUS;

UCIONB30BaTh  NPU  pEIIEHHMH  y4yeOHBbIX  3aJady  COBPEMEHHBIC
MH(OpPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETAIIUN
U TIpEeACTaBICHUS y4eOHOUW U HAYyYHO-TIOMYJISAPHOW MH(POpPMAIUU, MTOTYYSHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJIy4yaeMyt0 HH(GOPMAIHIO;

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HaHUS MO (PU3UKE B TMOBCEIHEBHOM >KHU3HU
Juisi obecniedeHus: 0€30MacCHOCTU MPU OOpAIlIEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOUCTBAMHU, JJISI COXPAHEHHUS 3JI0POBbS U COOJIOJICHHUS] HOPM SKOJIOTMYECKOI0
MOBEACHUS B OKPYKAIOUIEH CPEJIE;



paboTaTh B TpYINE C BHIIOJIHEHUEM pPA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, pPAlMOHATIBLHO pacHpeAessiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OIIEHUBATh
BKJIa/] KQXKJIOTO U3 YYACTHUKOB TPYIIHI B PEIICHHE pacCMaTPUBAEMOU MPOOIIEMBI.

K koHny oOyuenuss B 11 kuacce mnpeaMmeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIIbHOCTH JIIOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYeCcKOr KapTUHBI MUPA;

VUUTHIBATh TPAHULIBl TPUMEHEHUS] HW3YYEHHBIX (PU3UMYECKUX MOJEIICH:
TOYEUHBIN ANEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHHUK CBETA, s/IepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO siApa MPU PEIICHUH (PU3UUYECKUX
3a/1ay;

pacro3HaBaTh (pu3nUecKue SABICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHA U KBAHTOBOM (DU3UKU: SJIEKTPUUECKask MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aHMOJIECHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOrO TIOJA Ha
MPOBOJHUK C TOKOM M JABIXKYLIUMUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJeOaHUd U
BOJIHBI, MPSIMOJIMHEMHOE pPAacHpOCTpAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
unrtepdepennus, audpakuus U MOOJApU3alUi  CBETa, JHUCHEPCHUS CBETA,
dhorosnekTpudeckuit 3pdext (botorddexT), cBeToBOE AaBlieHNE, BOSHUKHOBEHHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HMCKYyCCTBEHHas
PaIMO0aKTUBHOCTH;

OMHUCHIBATh U3YUYEHHBIE CBOMCTBA BENIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  PAa3NUYHBIX  CpeA) U
AIEKTPOMArHUTHBIE SIBJIEHUSA (MPOIIECCHI), UCMONB3YsSl (PU3NUECKUE BETUUYUHBI:
ANEKTPUUYECKUHN 3apsij, CUJIa TOKa, DJIEKTPUUYECKOE HANpPSKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIIAs CHUlia, paboTa TOKa,
WHIYKIMST MarHuTHOrO mojsi, cuia Ammnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrusi JJIEKTPUUYECKOr0O W MArHUTHOIO TMOJIeH, MepuoJ M YacToTa
KoJiebaHUll B KOJeOATEIbHOM KOHTYpE, 3apsii M cuila TOKa B Mpolecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuil, (OKYyCHOE pacCTOsiHUE U
ONTHYECKas CWUJIa JUH3bI, IPU OMNUCAHUM NPABUIBLHO TPAKTOBATh (HU3UUYECKUUN
CMBICJT HUCIOJb3YEMbIX BEJIWYMH, HX OOO3HAUYECHHS U EIUHUIBI, YKa3bIBaTh
dbopMmyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJINYMHAMU;

OMHUCHIBATh HW3YUYCHHbIC KBAHTOBBIC SBJICHUS U IMPOIECCHI, HCIOJIb3YS
¢dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, IEPUOJI TTOTypacnaga, SHEPrUs CBI3U
aTOMHBIX siiep, NPU OMUCAHUM NPABWIBHO TPAKTOBATH (PU3UYECKUM CMBICTT
UCIIOIb3YEMbIX BEIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HaU€HUE (PU3NYECKOU BEJIMUYNHBI;

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCMOIB3Yd (PU3NUECKUe
3aKOHBI ¥ MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MApANIEIHLHOTO
COCIMHEHUsI TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHIYKIWH, 3aKOH MPSMOJIUHEUMHOTO0 PacpOCTpAHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETAa, 3aKOHBI MPETOMIJICHUS CBETa, YpaBHeHHE OiHIITeHa s PoTtodrddekTa,
3aKOH COXPAHEHUS SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOTO 3apsiga, 3aKOH COXpaHEHUsI MacCOBOro yucia, nmoctrynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpy 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHU4YEeCKOE BBIPAXKEHHE U YCIOBHUS (TpaHUIbl, 00JaCTH)
MPUMEHUMOCTH;

OMpeNIEeNATh HAMPaBIEHUE BEKTOPA MHIAYKIIMK MAarHUTHOTO MOJIS TPOBOIHUKA
C TOKOM, CUJIbl Amrmiepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATh H300paXKEHHUE, CO3/7aBAEMOE IUIOCKUM 3EpKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 10 HCCIENOBaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHUH: MPU 3TOM
dbopmynupoBath npoOieMy/3agady U THUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYIOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIUpOBaTH BHIBOJIBL;

OCYIIECTBJISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, HPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS U HUCIOIb30BaTh U3BECTHHIC
METO/Ibl OLICHKHU MMOTPEMIHOCTEN U3MEPECHUU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUN: MPU H3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHUPOBATH
pe3yAbTAThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BHUJE TaOIHI] U
rpaduKoOB, IeJ1aTh BHIBOJIBI IO pPe3yJibTaTaM UCCIIECIOBAHMUS;

coOJr01aTh MpaBmia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOTro »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOU
JESATETLHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMUS;

pemath pacuy€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOACIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a]1a4u
BBIOUpaTh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKUE BETUYUHBI U (HOPMYIIHI,



HEOoOXoMUMbIe NIl €€ PEIICHUs, MTPOBOJUTH PAcUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HUECKON BEITUYUHBI,

penIaTh Ka4eCTBEHHBIC 33a/1a4M: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUHUBY IO
IIEMIOYKY PACCYXICHUI C OMOpPONM Ha WM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3nvecKue SBICHUS;

UCIIOJIB30BaTh ~ MPU  pPEMIeHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
W TIPENCTaBlIeHNus Y4eOHOW W HAYYHO-TIOMYJISIPHOU WH(OpPMAIUH, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAIINH, NPUOOPOB ¥ TEXHUYIECKUX
YCTPOMCTB, pa3IndaTh YCIOBHS WX OE30MMACHOTO WCIIOJIh30BAHUS B MTOBCEIHEBHOMN
KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOUN >KU3HU
Juisi obecniedeHus: 0€30MacCHOCTH MPU OOpAIIEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTPOWCTBAMH, JJISi COXPAHEHUS 3JJOPOBbS U COOIOMCHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOUIEH CPEIE;

paboTaTh B TpyNIle C BBHINOJHEHWEM pPa3UYHBIX CONUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIIBL, PAMOHAIBHO pAaCHpPENeNsaTh OOS3aHHOCTH U
TUTAHUPOBATH NIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJICKBATHO OIICHUBATH
BKJIAJT KQXJIOT0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON MPOOIIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Konun4yectBo yacos JIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn Kontpoabnbie | IlpakTnyecku
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypcsl
Paznen 1. PUSUKA U METO/IbI HAYYHOI'O IO3HAHUSA
1.1 dusuka TOJbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' FISHRA 1 METOR Y https://m.eds0o.ru/7f41bf72
Hroro no pasneny 2
Pazpnen 2. MEXAHUKA
Bbu6nuoreka [JOK
21 Kunemaruia > https://m.eds00.ru/7f41bf72
Bbu6nuoreka [JOK
2.2 Hluramiica ! https://m.eds0o.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps-//m. edsoo.ru/7f4 1bE72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmmoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
32 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bu6mmoreka [IOK

®a30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. JIEKTPOJINHAMUKA

Bbu6nuoreka [JOK
41 DICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM 3nekTpuyeckuii Tok. Toku B bu6mmoreka LIOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72

11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3aesioB H TeM nudpoBbie
Ne n/m P KonTtpoabnsie | IIpakTnueckue (macbp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPO/IMHAMMUKA
Bbu6nuoreka [JOK
MaruautHoe noje. DJIeKTpoMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIIHS .
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
Bbu6nuoreka [JOK
MexaHu4ecKue U dJeKTPOMAarHUTHEBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6nuoreka [JOK
MexaHu4ecKue U dJeKTPOMAarHUTHEBIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
Bbu6nuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

OcHOBBI crielMaIbHOM TEOPUH
OTHOCHUTEIILHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97
C
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Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
Bbu6nuoreka [JOK
4.1 ONEMEHTEl KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/7f41¢97
c
Bbu6nuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97
C
Bbu6nuoreka [JOK
4.3 ATtoMHoOe s1po 5 https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

Bbu6nuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMHUU U acTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97
c
Hroro no pasneny 7
Pa3nen 6. OGOBLIAIOLIEE IOBTOPEHUE
bu6nuoreka [JOK
6.1 Ob6o06mmatoniee TOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 4
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 66
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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