ITporpamMma 1o (¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEAHEr0 OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e INIAHUPYEMbIE PE3YNbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» no rojgaM o0yueHusl.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»
®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B

KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME M aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HIHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUN UMHU YY€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOiero oOpa3oBaHUS
MOJIOKEH PAJl HUIEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIMUIBLI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3zoBaHus SBISIOTCS (U3UYecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHWE yHAENSCTCS PEHICHUI0 PAacU€THBIX W KAaYeCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/aHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LUKiIa. B kabunere (pu3mku DOMKHO OBITH
HeoOxoaumoe JaboparopHoe 0O0OpyAOBaHME [UIsl BBINOJIHEHHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YYCHUUYECKHX MPAKTHYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOYYaAIOIIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOMBI, pPa3BUTHE WX HWHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHUE TPEJICTABICHUN O HAYYHOM METOJE MO3HAHUSI M (POpMUpOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YCeHUs] OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAIILHBIX 3aKOHOB (DU3HUKH;

e popMupoBaHUE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAaHUEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e popMUpOBaHUE TPEACTABICHUA O POJM (PUUKU JUISI Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ATUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIoNX 3a1ad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e IPUOOPETEHUE CUCTEMBI 3HAHUK 00 OOIMKX (U3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMHUpOBAaHWE YMEHHUNW TPHUMEHAThH TEOPETHUYCCKUE 3HAHUS IS
0o0BsICHEHHUS (PU3WYECKUX SIBICHUW B TPHUPOAEC W JIST TPHHATHS TPAKTHICCKUX
pELIEHUN B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3ju4HbIX 3aJad C SBHO 3aJlaHHOMN
duznyeckoil MoneNblo, 3a/ay, MOJPa3yMeBAIOIINX CAMOCTOSITEIFHOE CO3/IaHue
buznyecKoil Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e IOHUMaHWE (PU3NUYECKUX OCHOB W TIPUHITUIOB JACHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

e OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HWHTEpPHpeTanuu  WHGOpPMAIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JJIsl pa3BUTUS yMEHUH MPOEKTHO-HUCCIEA0BATEIIbCKOM,
TBOPYECKOU JIeATEIbHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA»
Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3MKe TMepeyeHb JTa0OpaTOPHBIX W
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

COAEPKAHUE OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT' 0 MO3HAHUSA

@dusnka — Hayka O mnpupone. HayuHbie MeTOnBl NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponb JKCliepuMeHTa M TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNM W TIporieccoB. HaydHbie THUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu



AHanoroBble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOUYKHM, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJHWHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJMHEWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpEeMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TasieHre. Y CKOpeHHEe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHOe  nBMKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEWHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBH>KCHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHUS.

Hamnpaienue CKOpoOCTH P ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHre HEpaBHOMEPHOTO ABUMKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOUJACHHBIMU TEIOM 3a
MocJe0BaTeIbHbIE paBHBIE MPOMEKYTKH BpPEMEHU TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoibxeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokos. KosdduimenT tpenus.
Cuiia conpOTUBIICHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. VYcnoBus
paBHOBeECHUS TBEPAOTO TEJIA.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepUUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenune nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxXpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NmnynbC CUlbl 1 U3MEHEHUWE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass 3Hepruss MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

IToreHumanbHas DHEPrusl. [ToreHumnanbHas DHEPrus YIPYTO
nedopmupoBaHHo — npyxkuHbl.  [loTeHuuManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTeHmanbHple U HENOTEHUUANbHblE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOM JSHEPIUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEpruu
TeJa Ha PUMEpE PACTSKEHMSI PE3UHOBOTO JKIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJIBIX TE U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u €€ uzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpuHU HAeabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHEe KHWHETUYECKOM SHEpPruHM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B HACaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHrueckue yCTpPOMCTBA M MNPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JTOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJICUCTBHUS.

Monens, WuTIoCTpUpyoias Ipupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHus. KonmnuecTBo TemioTsl U padbota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mporecce. l[lepBhili 3aKOH TEPMOJMHAMUKHU.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K Hu3ompoueccaMm. I'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpyHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIKH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MaluHax. KoadduumeHt mnone3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3MeHeHne BHYTpEHHEN SHEPIUH (TEMIIEpaTypbl) TeIa P TEIUIonepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO31yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoovt



[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammueckue n amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. JiaekrpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auus Tela. ODJEKTpUYeCKHi 3apsan. JBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3iekTpuyeckoro mnois. IIpuHmun
CYIIEpPIIO3ULIUHA DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocTh
NOTEHIMAIOB. [IpOBOJHUKM M JUANEKTPUKKM B 3JIEKTPOCTATUYECKOM IIOJIE.
JusnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOJHUKOB.

Pabora anmekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIlaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsa. Monnus. [1nazma.

TexHudecknue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTEebHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAMPSIKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJTOIIAU TIOTIEPEYHOr0 CEUYCHUSI U MaTepurala.

CwmelraHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsimoe wW3MepeHue »dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJlbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmronenue smexkTpoiusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjmacce oCyIIecTBIsETCS ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MAaTEMaTHUKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runepOoia, UX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHCCOLMALIMS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HaHOMATepHaioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodoPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe nojie. INeKMpOMAZHUMHAA UHOYKYUSA



IlocTtosnHple  MarHuThl.  B3amMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MarHUTHBIX MoJiek. JIMHMM MarHuTHOM MHAYKUWU. KapThHa JMHUA MarHUTHOMU
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUIWH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHUMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. B3aumoaericTBre TPOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa WHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsnekTpuyeckoe IMojie. DJCKTPOABWKYIIAs Cuia WHAYKIHUM B
MIPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBeHME CAaMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.



HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOAEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza kojleOaHU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Ipu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU Konebanusimu. Dopmyna TomcoHa. 3akOoH CcOXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTeMaTUYECKUI MasSTHUK).

Hab6nronenue 3aTyxarmux KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MajbIX KOJIeOaHUH Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE GOJIHbL



Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJIMHA BOJIHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIEC BOJHBI. Y CIIOBUS M3MYUYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxama 3MeKTpOMarHUTHRIX BOJH. [I[prMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIUIIBI paOCBS3U U TeIeBUACHUS. Paguonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudecKnue yCTPONCTBA M TMPAKTHYECKOE NPHUMEHCHHE: MY3bIKAJIbHBIC
WHCTPYMCHTHI, YJIbTPAa3BYKOBas IHAarHOCTHKA B TEXHHWKE M MEIWIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGmronenue oTpakeHus ¥ PETOMIICHHUSI MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnroneHue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTHTYIOW M
YacTOTOM KOJIEeOaHUIA.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaX€HHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoeHne n3o0pakeHUi B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CrnoxHbli coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaroimie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHuil B



coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
Ycnouss HaAOMIOMEHWS MAaKCMMYMOB M MHUHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHENHOE pacCIpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYyTpEeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOILIBIO MPU3MBL.

[Tony4yenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepeHne nokasareis NpesioMIIEHNs CTEKIIA.

HccnenoBanre CBONCTB U300payKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3zgen 6. OcHOBBI ClIeIHAJILHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpallCHUE
JUTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJILCOM PEISTUBUCTCKON YaCTUIIBl. DHEPrus
MTOKOS.

Paznea 7. KBantoBast pusuka



Tema 1. Inemenmol K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroeroBa. 3aKOHBI
dororddekra. Ypasauenune DiHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTOdPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydenue u mormomnieHue
(OTOHOB MpU MEpPEeXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BonnoBsie cBoiicTBa yactul. Bomusl e bpoiiis. KopnyckynsipHO-BOJITHOBOM
JyaJIu3M.

CHNoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

Habmoienue nmHeRvaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHas monens snapa I'eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.



Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepneie peakunu. [lenenue u cuHTe3 Aa€p.

SAnepusiit peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanrie TpeKoOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sSApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue ramakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOmroenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro MOJyIIapys U IPKHUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.



O6001maroee MOBTOPEHHUE

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHON KapTUHE MUPA, POJb (PU3HUUECKON TEOpUHU
B (OpPMHUPOBAHMHM TIPEACTABICHUA O (DUINIECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H

N3yyenue xypca ¢usuku 6a30Boro ypoBHsS B 11 Kimacce OoCyIIECTBISETCS C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHE MIOMAIU TIIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupojae, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
(boTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texnonoeusa: JHHUM DIEKTPONEpPENAY, TEHEPATOP IEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas barapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «Pu3nMka» HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOECTICUUTHh JOCTIKEHUE CIETYIONNX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.



JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO Tpenmera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIBITA W OTIBITA JESATEILHOCTH B IMPOIIECCE PeaM3aIllii OCHOBHBIX HaIPaBJICHHUM
BOCIIUTATEIBHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

e C)OPMUPOBAHHOCTH TPAKTAHCKON TMO3UITMH OOYYAFOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIECHA POCCUHCKOTO OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TyMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

¢ TOTOBHOCTh BECTU COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX TPAkKITAHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3allnN;

e YMEHHE B3aMMOJICHCTBOBATH C COIMATLHBIMU WHCTUTYTAMHU B COOTBETCTBUHU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOM JACSITEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

e chOPMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA,;

¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHXKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

e C)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHNUS,

e CIIOCOOHOCTH OIICHUBATh CHUTYAllUI0 U TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

e OCO3HAHHE JTUYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMYNBOTO Oy IyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

¢3CTETUYECKOE OTHOIICHWE K MHPY, BKIIOYas OCTETUKY HAYIHOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

e HHTEPEC K Pa3IMYHBIM cepaM MpodecCHOHATBHOU NESITeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

e TOTOBHOCTh M CITOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOPa30BaHMIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS



e CQOPMUPOBAHHOCTH HKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00aJHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

e INIAHUPOBAHUE U OCYIIECTBJICHUE JEHCTBUNM B OKpyXKaroliell cpeae Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e PACIIMPEHHUE OINbITA JACATEIBHOCTH HKOJIOTUYECKON HanpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

e COOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HaHWE IIEHHOCTH HAYYHOM JESTeIbHOCTH, TOTOBHOCTh B MPOILIECCE
u3ydeHus: (QUBUKA  OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe eliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
¢ CAMOCTOATENBHO  (OPMYJIUPOBATH U  aKTyaJU3UpoBaTh  MpodiIemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
 ONIPENICISITh [IeNU ACSITENbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTHKCHHS,
*BBISIBJISAITh  3aKOHOMEPHOCTM M NPOTHUBOPEUMSI B  paccMaTpHUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabatTbIBaTh IJIAH PEIICHUs NPOOJIEMBbl ¢ YYETOM aHaAJIM3a UMEIOLINXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;
*BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pe3yJabTaTOB LIEJSM, OLIEHUBATh PUCKU MTOCIIECTBUN 1€ATEIbHOCTH;
¢ KOOPIMHUPOBATh W  BBINOJHATH PAbOTy B  YCIOBUSX PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
e PA3BHBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
¢ BJIAJICTh HAyYHON TEPMHUHOJIOTHEH, KIIOYEBBIMHU MOHATHSIMH W METOIaMH
buznueckoil HayKu;
e BIIQJICTh HABBIKAMH Y4E€OHO-HUCCIIEIOBATENLCKON U TIPOSKTHOM JIEATEIBHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3UYECKOTO COJCp>KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
eBIIAJICTh BHJAAMU JAEATEIBHOCTH IO TOJyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALMY, MPEOOPA30BAHUIO M NPHUMEHEHUIO B Pa3lMUYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;



e BBISIBJISITh MIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3upoBaTh 3ajiauy,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

e AHAIM3UPOBATHh TIOJIYYCHHBIC B XOJE PCIICHUS 3aJaddl PE3ybTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

eCTaBUTh U (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

e 1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HaHWA 10 (U3MKE B MPAKTHUUYECKYIO O0JaCTh
KU3ZHEIEITeIIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TIOIXO0IBI M PEIICHUS;

e CTAaBUTH TIPOOJIEMBI U 33]1a4H, TOMyCKAIOIINE aTbTCPHATUBHBIC PEIICHHSI.

Pabora c nndopmanueii:

e BJIaJICTh HAaBBIKAMU TOJydeHUs] MHGOPMAIIMKU (PU3UUECKOTO COICPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIICCTBISATh IIOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

e OLICHUBAThH JIOCTOBEPHOCTh HH(OPMAITUY;

¢ ICTIONB30BAaTh  CpPEeACTBAa HMH(POPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCcypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEPN AHUS B PA3NIMUHBIX (PopMarax ¢
y49éTOM Ha3zHaYeHUsT HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATLHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

¢ OCYIIIECTBIISITh  OOIIEHWE Ha ypokax (U3MKK W BO BHE-YPOUHOM
JeSITEIbHOCTH;

e PACIIO3HABATh TMPEANMOCHUIKM KOH(JIMKTHBIX CHUTyallud ¥ CMAT4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTHOW U WHINBUAYATBHON
paboThI;

 BHIOMpAaTh TEMAaTUKY M METOJbl COBMECTHBIX ACUCTBUN C y4y€TOM OOILIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



e [PUHUMATh LEIM COBMECTHOH JESATEIbHOCTH, OpIraHMU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenensaTbh pold C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

¢ OLICHMBATh KA4€CTBO CBOEr0 BKJIAaJa M KaXJIOr0 y4YaCTHHUKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

eIIpe/JIaraTb HOBBIE IIPOCKThI, OLIEHWBATh HUAEH C TIO3ULMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

¢ OCYILIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE HelCTBUS
Camoopranusauus:

* CAMOCTOATEIBHO OCYLIECTBIISTh MO3HABATEIBHYIO ACSATENIBHOCTh B 00JIACTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

¢ CAMOCTOATEIBHO COCTAaBJIATH IUIAH PEIICHUS PAcuETHBIX U KAaYECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHIH;

e 1aBaTh OIEHKY HOBBIM CUTYaIlUsIM;

e PACHIUPSATH PaMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

e I€TIATh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBAaThH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTH 3a PEIICHNUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

e CIIOCOOCTBOBATh (OPMHUPOBAHUIO W TIPOSBICHUIO SPYIUIUA B 00JIACTU
(bu3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

e 1aBaTh OIICHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JIESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

eBJIAJICTh HABBIKAMU  TO3HABATEIBHOW  pEQIIEKCMU KaK  OCO3HAHHS
COBEpIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAHMUI;

e HICTIONB30BaTh MPUEMBI PeICKCHUU JIJIsI OIICHKU CHUTYallud, BEIOOpA BEPHOTO
pelieHus;

e YMETh OIICHMBAaTh PHCKH M CBOCBPEMCHHO IPHUHUMATh PEIICHUS IO WX
CHIDKEHUIO;

e IPUHUMATh MOTHUBBI W apryMEHTHl APYTHMX TIPU aHaJu3e pe3yIbTaToB
NeSITEIbHOCTH;

e IPUHUMATH ce051, TOHUMAasi CBOM HEJJOCTaTKU U JOCTOMHCTBA;



e IPUHUMATh MOTHBBI W AapryMEHTHl APYTUX IMpU AHAIHW3E pE3YyJbTATOB
JEATEIIbHOCTH;

e IPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLUIUOKHU.

B nmponecce QOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOTrPaMMBI
no (usuKe A8 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, peanoiaraomi
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHMS, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTHUA COOCTBEHHOM
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEW CTPEMIICHUE K JOCTHKCHUIO LIETU U
yCcrexy, ONTUMH3M, WHHUIMATHBHOCTb, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIOUIEH  CHOCOOHOCTh  MOHUMAaThb  AMOLIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUU OOILEHHUS, CIIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

e COMAIBbHBIX  HAaBBIKOB,  BKJIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(DJIUKTBHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e ICMOHCTPHUPOBATh HA MPUMEPAX POJib U MecTO (Pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

e YYUTBHIBATh TPAHMIIBI TPUMEHEHHUS] HW3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuaibHas TOUYKa, UHepIHUaIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TEO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3NIecKux 3aj1ay;

e pacrio3HaBaTh (pu3uvecKre siBJICHUS (ITPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPBIX TEN, U3MEHEHNE 00bEMA TEJT IPU HATPEBAHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, MCHApPEHWE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3ALHUs, KUIICHHE,



BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS T'a3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHUSI Ta3a B  HU30IpoIlieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

e ONTMCHIBATh MEXAHUYECKOE IBIDKECHUE, WCIIONB3YS (DU3NUCCKUE BEIMYWHBIL:
KOOpAMHATA, NyTh, MEpPEMENIEHHE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPIrusi, MeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH ONUCAHWK NPaBUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YeMbBIX BEIMYMH, WX OO0O3HAYCHHUS W CIUHUIIBI,
HaxXoJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMU;

e ONKCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJe3HOTO JCUCTBUSL TEIJIOBOTO JIBUTATENsA; IPU OINUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

e ONMKCHIBATh  W3YUYCHHBIE  DJIEKTPUYECKHE  CBOMCTBAa  BElIeCTBA U
NIEKTPUUECKUE sBJICHHS (TIPOLIECCHI), MCHONb3ySd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTh MOJS, MOTEHLIHA,
Pa3HOCTh TOTEHIMAJIOB; MPU OIMHUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKU
CMBICII HCIOJB3YEMbIX BEJIWYMH, HUX OO0O3HAUCHUS W E€IUHMIIBI;, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTUMHU
BEJINYMHAMU;

e AHAJIU3UPOBATHh (PU3UUECKHE TPOIECCHl U SBICHUS, UCIIONB3Ys (HHU3UIECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

¢ OOBSACHATH OCHOBHBIC TIPUHIIUIBI JEUCTBUS MAIlIMH, TMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;



* BBIIIOJIHATh 3KCIEPUMEHTBHl MO MCCIAEAOBAHUIO (DPU3MUYECKUX SIBICHUH U
IPOLECCOB C HUCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, NpPU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCHEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0O OOOpYJOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIMpPOBATh BHIBOIBI,

e OCYILLECTBIISITH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

e ICCTIEIOBATh  3aBHUCUMOCTH  MEXIYy (U3MUECKMMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BUJI€ TaOnuIl U rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

e COOJTIO/IaTh MpaBuja OE30MacHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENBCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

epemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3UYECKONW MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

e pemaTh KauyeCTBEHHbIE 3a/avu: BBICTPAUBaTh JIOTUYECKH
HEMTPOTUBOPEUYHUBYIO LIETIOYKY PACCYXKICHUH C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

¢ MCIIOJIB30BaTh ~ NPU  PpEUICHUMM  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTIM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

e ICTIOJIb30BATh TEOPETHUECKUE 3HAHUA MO (U3MKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;

epaboTaTh B TpYIIE C BBHIMNOJHEHUEM pPA3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYMNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.



K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHUI:

e IEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJIOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

e YIUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PUINUYECKUX MOJIEICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, ACpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJEJh aTOMHOTO siipa MPH PElIeHUU (PU3NUIECKHX
3aj1ay;

e pacrio3HaBaTh (PU3MUYECKUE SIBJICHUS (IIPOLIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBHE€ MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPa)XXEHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

¢ ONIMCHIBATh M3YYECHHbIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIKYIAs cuia, paboTa TOKa,
MHIYKIUS MarHUTHOrO MoJs, cuia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYIIKH, DHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOaTenTbHOM KOHTYpE, 3apsi]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

* ONIMCHIBATh H3YYEHHBIE KBAHTOBBIE SIBJIEHWA M IPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacnaga, SJHEPTUs CBSI3U
aTOMHBIX $J€p, IpPU ONUCAHUM MPABUIBHO TPAKTOBAThb (PUIMYECKUI CMBICH
UCIIOJb3YEMbIX BEJIMYMH, X O0O3HAU€HUS M E€AMHMIIBI, yKa3bIBaThb (HOpPMYIbI,



CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIIMYMHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

e AHAJIM3UPOBATHh (PU3UYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (HU3UUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMWHINTEHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAaCCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Ipu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

e OTIPENICTSATh  HAIpPaBIICHHE BEKTOpa MHAYKIIMM  MAarHUTHOTO  TOJIA
MIPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;

e CTPOUTh W ONHCHIBATh HM300pa)KE€HHE, CO3/]aBa€MO€ IUIOCKUM 3EpKaIOM,
TOHKOM JIMH30M;

e BBITOJHATh JKCIEPUMEHTHI O HCCIAEAOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4yeOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

e OCYIIECTBIIATH MPSIMbIE U KOCBEHHbBIEC U3MEpPEHUs (PU3UUECKUX BEIMYHH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

 ICCIIEJIOBATh 3aBUCUMOCTH (PU3NYECKHX BEJIWYMH C HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

e COONTIOZIATH MpaBwIa OE30MACHOTO TPy/Aa MPU MPOBEICHUN HCCICIOBAHHUM B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000Opy10BaHUS;

epeIlIaTh paCYETHBIE 3aJa4u C SBHO 3aJaHHON (PU3MYECKON MOJIEIIbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOMMbIC sl €€ pEelIeHUs, MPOBOJIUTh Pacdy€Thl U OILICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



e peLIATH KauE€CTBEHHBIC 3a/1a4H: BBICTpanBaTh JOTHUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXACHUW C ONOpPOM HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS;

e CNOJB30BATh ~ MPU  PEIIEHMHM  Yy4eOHBIX  3aJad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAILIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MOTyYaeMyt0 HH(pOpMaIuio;

¢ OOBSCHATH TPUHITUIBI JEHCTBUS MAIIMH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

e IPUBOJIUTH TIPUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

¢ ICTIOJIB30BATh TEOPETHUECKUE 3HAHUA MO (PU3HKE B MOBCEAHEBHOM >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuU ¢ PUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

epaboTarb B TIpYIIE C BBINOJHEHUEM pPA3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanuyecTBo 4acos
HaumeHnoBaHue pa3je/ioB U TeM IPOrpaMMBbI DJIeKTpOHHbIE (LM (ppoBbIE)
n/n Bcero  KoHntpoubnble IIpakTHyeckue
o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 dusuka 1 METObI HAYYHOT'O ITO3HAHUS 2 bubmiorexa LHOK
' o https://m.eds00.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemarmka S https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Nunavmxa ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3  3aKkOoHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro mo paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 | OCHOBBI MOJIEKYJISIPHO-KMHETUIECKOH TEOPHH 9 1 bubmiorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OcHOBEI TepMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 | ArperaTHble cocTosiHUS BeniecTBa. Pa3zoBble Mepexo/ibl 5 https://m.edsoo.ru/7f41b72
Hroro no pasneny 24
Pazpen 4. SJTEKTPOJUHAMUKA
bu6mmoreka [JOK
41 OSmextpocramika 10 ! https://m.edso0.ru/7f41bf72
. . bubnuorexa [JOK
4.2  TlocrostHHBIN 21ekTprUecKuil TOK. TOKH B pa3IMyHbBIX cpeaax 12 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PeszepBHOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 3 3
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11 KIIACC

KoauyecTBO 4acoB

Jl'j;-)ﬂ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B Kontpoabnbie IlpakTuueckue IJIEKTpOHHbIE (HH(ppOBHIE)
cero padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
Paznean 1. JIEKTPOJANHAMUKA
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHas WHTYKITUS 11 1 3 Bubmorexa HOK
' ' https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1  MexaHHUYECKHE U PJICKTPOMArHUTHBIC KOJICOaHMS 9 1 Eubmorexa ITOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2  MexaHHUYECKHE M DJICKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.3 | Onuka 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OCHOBBI CIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH 4 1 Bubmiorexa IJOK
' https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3nen 4. KBAHTOBASA ®U3UKA
. bu6mmoreka [JOK
4.1 DJIEeMEHTHI KBAaHTOBOU OIITHKHU 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 AromHoe A1p0 S https://m.edsoo0.ru/7f41c97c
Hroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
bu6mmorexa [IOK
5.1  DneMeHThl aCTPOHOMMHU U acTPOPUZUKU 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
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Pa3nes 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6mmoreka [IOK
6.1 OGobmaromee nosropenue 4 https://m.eds00.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68 4 7
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