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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUHM U TpeOOBaHWU K pe3yJjpTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsel, mnpeacraBiieHHbIX B PI'OC
COO, a Takxe c yu€roMm (enepanbHOl paboueil MporpaMMbl BOCIHTAHUSA U
KOHIIETIIMK TpernojaBanus ydeOHoro mnpenmera «dDusuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepannn, peaan3yonmx OCHOBHbIe 00pa30BaTelbHbIC
IPOrpamMMBlI.

Copepxanre mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHbBI Mupa oOyuatouiuxca 10—11 kinaccoB npu oOydyeHuu
ux ¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOJXOJa.
[Iporpamma o ¢usuke coorBeTcTByeT TpeboBanusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM DPE3yJibTaTaM OOYYEeHHS, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEATM3alMi  MEXIPEIMETHBIX CBSI3€M (PU3UKU C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTamMu. B Hell ompenesnstoTcsi OCHOBHBIE
LEeJIM U3ydyeHUs: (PU3MKU Ha YpOBHE CpPEAHEro oluiero oopazoBaHus, MJIaHUPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (DM3HKHU: JTUYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHMpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYeHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

®du3nkKa Kak Hayka o Harbosee OOIIMX 3aKOHAX MPUPOJIbI, BEICTYIAsl B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. [IkoapHBIT Kypc GU3HMKA — CHUCTEMOOOPA3yrOIIUN ISt
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEXKAT
B OCHOBE TIPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouojorueu, (Hpuanueckoi
reorpadueit u actponomuet. Mcnonb3oBaHue U akTUBHOE MPUMEHEHHE (PU3MUECKUX
3HaHUU OMpEJENsIeT XapaKTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAJOB C
3a/laHHBIMU CBOMCTBaMM M JApyrux. M3yuenue (pU3Mku BHOCUT OCHOBHOM BKJIaj B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuUpa  oOydaroumuxcsi, B
dbopMHpOBaHHWE YMEHHM MPUMEHSATHh HAyYHbIA METOJ MO3HAHUS MPU BBINOJHEHUU
MMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHoOBy kypca (usuku st ypOBHSI CpEAHETO 00IIETro 00pa30BaHUs MOJIO0KEH
pAI UAEeH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MMPUHLIUIIBI €70 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX Pa3AeNioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cOOTBeTCTBMM C HEH Marepual Kypca (QU3UKU
o0beMHEH BOKpYr (¢u3nueckux Teopuil. Beaymmm B Kypce sBisercs
dbopMHpOBaHHE TPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE M
noJie.

Hoes cymanumapuzayuu. EE peanuzanus MOpeanosiaraéT HCHOJIb30BaHUE
FYMaHUTAPHOTO NOTEHIHMANa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc dbusuku npeamnosaraet 3HaKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKMX U TEXHOJOTMYECKUX MPUJIOKEHUNA H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMS  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBl C PA3BUTHUEM TEXHUKUM M TEXHOJIOTMH, a TakkKe OOCyXAeHHUs MpodieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKOW 0€30ITaCHOCTH.

Crep’HEBBIMU DJJIEMEHTAMH Kypca (U3MKH Ha YpOBHE CPEAHEro OOLIEro
oOpa3oBaHMs SBJIAIOTCS (u3nueckue Teopuu ((GOpMUPOBAHHE MPENCTABICHUM O
CTPYKTYpe MOCTpOCHMs (PU3MUECKON TEOopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUSX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTU
TEOPUH, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHUCTeMHO-IeSATENbHOCTHBIA TOJIX0 B Kypce (DU3BMKH peau3yeTcs MpexIe
BCEro 3a CU€T OpraHu3alluy 3KCIEPUMEHTABHOM JesTeIbHOCTH oOyydaromuxcs. s
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOpPbIE B MpPOrpaMMe
no ¢u3nke OObEIWHEHbI B OOIIMK CIHUCOK YYEHUYECKUX MPAKTUYECKUX pPadoT.
Boigenenue B yka3aHHOM IepedHe JIaOOpaTOpHBIX paboT, MPOBOJUMBIX MJis
KOHTPOJII U OLEHKH, OCYLIECTBJISIETCSl Yy4aCTHUKaMHU oOpa3oBaTeNbHOrO Ipoliecca
MCXOJI W3 0OCOOCHHOCTEH TJIaHUPOBAHMS U OCHAIICHHs kKaOuHera Gusuku. [1pu aTom
oOecreuynBaeTcsl OBJIAJIEHUE OOYyYalOUMMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHbBIE
U3MEpPEHHUs, HCCJIEIOBAHMUS 3aBUCUMOCTEH (U3MUECKUMX BEJIMYUH M TOCTAHOBKY
OMBITOB O MPOBEPKE MPEMI0KEHHBIX THIIOTES.

bonpuioe BHUMaHHE yIENsSETCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/]ad.
[Ipu 5TOM IS pacyYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33aJa4d C SIBHO 3aJaHHOMU
Gu3nueckoil  MOJENbl0, TO3BOJISIIONIME NPUMEHSATh U3YYEHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK U3 OJIHOTO paszjesia Kypca, TaKk U HMHTETPUPYS 3HAHUS U3
pa3HbIX pas3fenoB. /[ KauecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS 3aJaHds Ha
0O0BsICHEHHE MPOTEKaHUs (U3NUYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOLICH JKU3HH,
TpeOyrolue  BbIOOpa  (U3MYECKOW  MOJENM I CHUTyalldd  MPaKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusimu ®I'OC COO k mMarepHalbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mporecca 0a30BbId YPOBEHb Kypca (U3MKM Ha YpPOBHE



cpemHero oOIero oOpa3oBaHUS JOJDKEH HW3Y4aThCS B YCIOBUAX MPEAMETHOTO
kabuHeTa (U3WKK WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TMIPEAMETOB
€CTECTBEHHO-HAYYHOr0 IuKiIa. B kaOuHeTe (GU3HKK JOIKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pYI0BaHKE JIJIsl BHIMOJIHEHUS! YKa3aHHBIX B Iporpamme 1o Qpusuke
VYCHUYECKUX MPAKTHUECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHNUE.

JlemoHCTpanmoHHOe  00OpymoBaHWe (OPMHPYETCS B COOTBETCTBHUU  C
MPUHITUIIOM  MHHMMAJIBHOW  JIOCTAaTOYHOCTH U OOECIeYMBaeT TOCTAaHOBKY
NEPEUUCIECHHBIX B MporpaMMme MO (U3MKEe KIIOYEBBIX JIEMOHCTpaluil A
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBJICHUH U TPOLECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe oOOpynoOBaHUE JUISI YUYCHHMYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATHUUYECKHX KOMILJIEKTOB M oOOecreyuBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JIByX oOOydamomuxcsa. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO 00OPYNOBaHUS JOJKHBI OBITH TMOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPHUIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (QopMupoBaHue wuHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
M3YUYCHUIO TPUPOJBI, PAa3BUTHEC WX WHTEIUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHMUS M (HOPMHPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuYeHUs] OCHOB
CTPOSHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHrE YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBanue mnpeACTaBICHUN O poiu (UUKKA JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTiwkeHrne 3THX IIeJie oOecreurnBaeTcs PEIICHHEM CACAYIOMMUX 3a7a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHus:

e TMpUOOpeTEeHHEe CUCTEeMBbI 3HaHUI 00 OOMMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAas MEXaHUKY, MOJICKYJIAPHYIO  (PUBHKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJICMEHTHI aCTPOPU3HKHY;

e (opMupoBaHuEe yMEHUH MPUMEHATH TCOPETUUCCKUE 3HAHUS TSI OOBSICHCHUS
(bU3HYECKUX SABJICHUI B MPUPOJIC U IS MIPUHATHS MPAKTHICCKUX PEIICHUHA B
MOBCEHEBHOM >KH3HU;

e OCBOGHHE CMOCOOOB pEIICHHWS PAa3IUYHBIX 33/7ad C SBHO 3aJaHHOU
du3nueckoil MOJENbI0, 3a]ad, MOJAPA3yMEBAIONIMX CaMOCTOSITEIbHOE
co3faHue GU3NUEeCKo MOJIENH, aIeKBAaTHON YCIOBUSIM 33]1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB W TIPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKHUX IMPOIIECCOB, WX BIMSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJICHUE METOJAAMH CaMOCTOSITEIBHOTO ITUTAHUPOBAHHUS W TIPOBEICHHUSI
(GU3HUEeCKMX SKCIEPUMEHTOB, aHallM3a W WHTEPIpETaul WHGOPMAIIIH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTYYEHHOTO PE3YIIbTaTa;

e CO3/IaHHWE YCJOBUU JJIi Pa3BUTHS yYMEHUH MPOEKTHO-HCCIICI0BATEIHCKOMH,
TBOPYECKOU JIEATEITHHOCTH.

Ha w3ydenue ¢usuku (06a30BBIM YpOBEHb) Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBanus otBoauTcs 136 dacos: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 JyacoB (2 yaca B HEJICIIO).

[Ipemynaraembiii B mporpamme 1o (u3uke TmepeueHb JadopaTopHBIX U
MPAKTUYECKUX paboOT SBISETCI PEKOMEHIOBAaHHBIM, YUYUTENIh JIeNAe€T BBIOOD
IPOBENICHUS] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COAEPXKXAHUME OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMelieHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BWKEHHWE  MaTepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBMKEHUMN € UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHUsI.



Hanpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTtynaTenpHOE U BpalllaTelibHOE JBMKEHUE a0COJIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.

HccnenoBanre yclIOBHI pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpAILICHUA.



Tema 3. 3akoHbl COXpaHEeHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTEPHAIBbHBIX TOYEK.
WMiiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOIU3H
IIOBEPXHOCTU 3EMIIU.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccwibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXAaHMYECKOM JHEPIUM CHCTEMBI TElL
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETHYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3BMEHEHWEM MEXaHWYECKOW 3HEepPruu
TeJIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pasMepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama Temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBWKEHMsA vacTtull rasza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenaeneeBa—Kianeipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemecTBa. ['paduueckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3mMeHeHus. KonmmuecTBo TermioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TemnoBbie  MamuHbl.  [IpUHOUMIIBI  OEUCTBHUS ~ TEMJIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamHax. Kodp@uIMEeHT MoiIe3HOro
nericTBus TemioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TOJ JEUCTBUEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3meHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeiaye.



OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefibHas TerioTa masieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckrue yCTpOMCTBA W MNPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHajoB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTATUIMUECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AYXa.

Pasznen 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anusi Tel. OJEKTPUYEeCKHil 3apsan. JlBa BHIA 3IEKTPUYECKUX
3apsanoB. [IpOoBOAHMKM, DUAJIEKTPUKU U TOJYNPOBOJHUKUA. 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  dmekTpudeckoro moiid.  [IpuHnmn
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HaNpsiKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Pabora cmm  amekrpocratmdeckoro  mouss.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANIOB. [IpOBOAHMKM © JNMINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATopa.



TexHu4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIBHBIN aIapar, CTPyMHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXIAY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

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

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 5iekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTh
noynpoBoHUKOB. CBocTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacilaBaX  dJIEKTPOJIUTOB.
DNEeKTpOoIUTUYECKas: AUCCOIUALUS. DIEKTPOIH3.

DNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJICKTPOHArpeBaTEeIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HaIpSKEHUS.



3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuana.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpOABMKYIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JINO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHne cMEaHHOTrO COSIMHEHUSI PE3UCTOPOB.

N3mepeHue 3JIeKTPOJIBUKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeamMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIWYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U
ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJLIOB, JJICKTPOJUTHUECKAS JHUCCOLMAIIMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHUN C HCIOJIL30BAaHUEM MEXaHU3MOB,
y4€T TpPEeHUST B TEXHUKE, MOJIIUITHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTUE€), JBHUraTelh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MaTe€pHaiOoB, B TOM YHCJIE HAaHO-MAaTepUaJiOB, U HAHO-
TEXHOJIOTUM, JJEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkl,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI, TaThBAHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IleCTBa, pacCUIUpPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
NpUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymei mpodecCuu 1 peaaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  NPOEKTHYHD M HUCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATeIIbHOCTH, 33JaBaThb MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUSI,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHIO Pa3IMYHbIX
METO/I0B [TO3HAHMSI;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHWs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.
Pa6ora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETAlNi0 MHPOPMAMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B PELIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMPaBOBbIX U  ITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHMsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:
OCYILIECTBIIAThH OOIIEHNUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh U MCIOJIB30BAaTh NPEUMYILIECTBA KOMAHIHOW W MHIWBUIYaIbHON
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOTO yYaCTHHKAa KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIAEW C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBIICHUIO JPYAUIIMA B 00JacTu
(bU3UKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTaTOB U
OCHOBaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluHl, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PEUICHUS IO HUX
CHU)KEHMUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mpouecce qocTHKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHHMs Yy OOydYaroUIuxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUICTh HAPABICHUS Pa3BUTHsI COOCTBEHHOW dMOITMOHATBHON chephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (DU3UYECKUX MOJCINICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
DNEKTPOAMHAMUKHN:  PABHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHre TeJ, IBWKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, Auddys3us, OpOyHOBCKOE JABUKEHHUE, CTPOEHUE >KUIKOCTEN



U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAJUTA3AINS, KUTICHUE,
BJIQYKHOCTH BO3/yXa, MTOBBIIICHHUE JTABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY IMapaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMHMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWW NPaBUIBHO TPaKTOBAThH
bu3MYeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IMHUIIBI,
HaXoJUTh (OPMYJIBI, CBSA3BIBAIOIINE MAHHYIO (HU3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApAaTHUIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUITMEHT TMONE3HOTO JCUCTBHS TEILUIOBOTO JBHUTATENs; TPH ONMUCAHUU
NPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEITMUNHAM;

OIMHMCHIBATh U3YUYCHHBIE JICKTPUUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
IIEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONMHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3NYECKHN CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHATM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3UUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BcemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPTHH TETUIOBOTO JABUKEHUS MOJICKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsna, 3akoH KylloHa, TpU A3TOM pa3inyaTh CIOBECHYO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBINIOJIHATh JKCIEPUMEHTHI 10 MCCIENIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIMpPOBATH BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON IPOOIIEMBI.

TEMATUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne  HammenoBanm KouanuyecTBo yacos DJIEeKTPOHHbBIE




n/ € PAIIVION | Bcer  Kontpoabnbsl IIpakTHyeck (ungpossie)
n TeM oOpa3oBaTejibHbIE
0 e padoThbl ue padoThbl
MPOrpaMMbl pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
duszuka u
METOMBI bu6mmoreka [JOK
1.1 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 72
MO3HAHUS -
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41bf
72
bubmuorexa [JOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf
72
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2.3 COXPaHEHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXAHUKE 12
Hroro mo pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI

MOTEKVISDHO- bubmuoreka [JOK

3.1 Yp . 9 1 https://m.edsoo.ru/7f41bf
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TEOPUH o
OCHOBEI bu6mmoreka [JOK

3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf
1 12
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KapTHUHBI MUDA,
B [IPAKTHYECKOU
JeSITEIIbBHOCTH
mojen

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c32e2

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c33e6

Mexanndeckoe
JBUKCHUE.
OTHOCHUTEIHLHOC
Thb
MEXaHHUYECKOTO
JOBUXKCHUS.
[Iepememenue,
CKOpOCTb,

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c3508
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YCKOpEHHE

PaBHOMEpHOE bubmmoreka [JOK
4 IIPSAMOJIMHENHOE https://m.edsoo.ru/ff
JIBIDKCHHE 0c3620
PaBHOyCcKOpeHH
e bubnunoreka LIOK
5 HpsMoIHHeliHOe https://m.edsoo.ru/ff
0c372e
JIBUOKCHUE
CBoOogHoe
najcHue. bubnunorexa LIOK
6 Yckopenue https://m.edsoo.ru/ff
CBOOOJTHOTO 0c39cc
TaJICHUS
Kpusonunerinoe
JIBHOKCHUE.
i - bubnunoreka LIOK
7 MaTepHATEHOI https://m.edsoo.ru/ff
Oc3ada
TOYKH TIO
OKPY>KHOCTH
[TpuHUMI
OTHOCUTEIIBHOCT
u ["anues.
HepLuanbHbie bubmuoreka [{OK
8 https://m.edsoo.ru/ff
CHCTEMBI 0c3bes
OTCYEeTA.
[IepBs1ii 3aK0H
Hrrotona
Macca tena.
Cuna. IIpuHiun
zzie;];r;(())j;[;nn bu6nmorexa LIOK
9 saxon HEfoToHa https://m.edsoo.ru/ff
0c3be8
JUISt
MaTepUaIbHOU
TOYKH
Tperunii 3aK0H
HboToRa 115t but6mmorekxa [IOK
10 https://m.edsoo.ru/ff
MaTepHalbHBIX 0c3be8
TOYEK
3akoH
BCEMHUPHOIO bu6muoreka [IOK
11 TATOTEHUS. https://m.edsoo.ru/ff

CuJia TSKECTH.
IIepBas

0c3d00
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KOCMHYCCKas
CKOpPOCTb

12

Cuna
YIIPYTOCTH.
3axoH ['yka.
Bec tena

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c3el8

13

Cuna TpeHus.
Koapdpunment
Tpenus. Cuiia
COIIPOTHBIICHUS
IpY ABIKEHUH
Tesa B
AKHUJIKOCTH WIIH
rase

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c3f76

14

ITocrynarenbHo
en
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MoMmeHT cHITBI.
IIneqgo cuisl.
VYcenosus
paBHOBECHS
TBEPAOIO TENa

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c41a6

15

16

Nmnynse
MaTepUaIbHON
TOYKH, CUCTEMBI
MaTepUATbHBIX
Toyek. Mmmynsc
CUJIbL. 3aKOH
COXpaHEHUS
MMITyJIbCA.
PeaktuBHOE
JIBIDKCHUE

Pabora u
MOIIIHOCTD
CHUIBL.
Kunernueckas
SHEPTHs
MaTepuanbHOU
Touku. Teopema
00 U3MEHCHUH
KUHETUYECKON

bubmmoteka IIOK
https://m.edsoo.ru/ff
0c43d6

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

SHEPrUuu

17

18

19

20

IMTorennuansHas
SHEPTHUS.
ITorennmanpHas
SHEPTHUsl YIPyro
nehopMUpOBaH
HOM MPY>KUHBI.
IMTorennumanpHas
SHEPTHs Tela
BOJIM3U
MOBEPXHOCTHU
3eMin

IToTeHumanabHbI
eH
HEIIOTEHIIUAJIbH
ble cuibl. CBs3b
paboTsl
HEIOTEHIIUAJIbH
BIX CHII C
W3MEHEHUEM
MEXaHUYeCKOH
SHEpPruu
CHCTEMEI TEl.
3aKoH
COXpaHEHUs
MEXaHUIeCKON
SHEPTUU

JlaGopatopHas
paborta
«Hccnenosanue
CBSI3M pabOThI
CHJIBI C
W3MEHEHUEM
MEXaHUYECKOU
SHEPrUHU Teja Ha
npumepe
pacTsKeHUs
pE3UHOBOTO
KTyTa»

KonTtponbHas
paboTa o Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUS B

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oc461a

bubnuoreka [{OK
https://m.edsoo.ru/ff
0c478c

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0c4b74
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MCXAaHHUKCE»

21

OcCHOBHBIE
MTOJIOKCHUS
MOJIEKYJISIPHO-
KUHETHICCKOMN
TEOPUH.
BpoyHnoBckoe
IBUIKEHUE,

Hupdysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oc4dc2

22

23

Xapaktep
JIBIDKEHUS U
B3aUMOJIENCTBU
sl YaCTHI]
BEIIIECTBA.
Monenn
CTPOEHUS Ira3oB,
JKUAKOCTEN U
TBEPIBIX TEI

Macca
MOJIEKYJL.
Kommuectso
BEIIIECTBA.
ITocTostHaas
ABoraapo

24

TermoBoe
paBHOBECHE.
Temneparypa u
€€ N3MEPEHHE.
[IIxana
TeMIIEpaTyp
Lenbcus

25

W neanpHbIii ra3
B MKT.
OcHOBHOE
ypaBHEHUE
MKT

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oc4fde

26

AOconoTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KUHETUYECKOM
SHEPTrUu
IBIDKEHUSA
MOJIEKYI.

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oc5lle
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YpaBHeHue
Meunpeneena-
Knaneiipona

27

3aKkoH
JanbToHa.
I"azoBBIC
3aKOHBI

28

29

30

31

32

JlaGopatopHas
pabora
«HccnenoBanne
3aBUCHUMOCTH
MEXY
napaMeTpamu
COCTOSTHUS
pa3pekeHHOTO
raza»

N3zonpouecck B
HCaIbHOM Ta3e
" UX
rpadgudeckoe
MPEJCTABICHUE

BrytpenHusas
JHEprus
TEPMOJUHAMUYE
CKOU CHUCTEMBI U
CIocoObI e
M3MEHEHUSI.
KomnuecTtBo
TEIUIOTHI U
pabora.
BrytpenHusas
DHEPrus
OJIHOATOMHOT0
U7eabHOTO
rasa

Bunanr
TeIIonepe1aun

VY nenpHas
TEIMI0EMKOCTh
BEIIIECTRA.
Komnuectso
TEIJIOTHI IPU
Teionepeaye.

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c570e

bu6numorexa LIOK
https://m.edsoo.ru/ff
0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c5c36

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0c5c36
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AnnabaTHbIN
porLecc

IIepBrlii 3aK0H

TEPMOJIMHAMUK bu6nmoreka [IOK
33 U ¥ €T0 https://m.edsoo.ru/ff

IPYMEHEHHUE K Ocbefc

H30IpoIieccam

Heob6patumoctsb

MIPOIIECCOB B

—— bu6nmoreka [IOK
34 Bropoii sakort https://m.edsoo.ru/ff

0c6230

TEPMOTMHAMUK

u

ITpuHumn

N —— bubnuoreka [{OK
35 KITJ] Temiosoit https://m.edsoo.ru/ff

0c600a

MaITuHbI
36 Hukn Kapno u

ero KIIT/]

DKOJIOTHYECKHUE
37 POOJIEMBI

TETUIOIHEPTETHK

u

O6o0maromuii

YPOK

«MonekynspHa bubmmnoreka HOK
38 s (pru3uKa. https://m.edsoo.ru/ff

OCHOBEI 0c6938

TEPMOIMHAMHK

n»

KonTponbHas

pabora 1o Teme

«MonekynsipHa bubnmoreka [JOK
39 s (hru3uKa. https://m.edsoo.ru/ff

OCHOBEI 0c6a50

TEPMOIMHAMHK

n»

[Tapoo6pa3zoBan

ne u bubnunorexa LIOK
40 KOHJICHCAITHS. https://m.edsoo.ru/ff

Hcnapenue u 0c63b6

KHIICHUE
A1 AOcomoTHas U bubnunoreka LIOK

OTHOCUTCIIbHAs

https://m.edsoo.ru/ff
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BJIAKHOCTh
BO3/IyXa.
Hacrpienunii
nap

0c64d8

TBépnoe Teno.
Kpucrammaeck
re u amop(QHbIe
Tena.

Anuszorponus bubmunoreka LIOK
42 CBOMCTB https://m.edsoo.ru/ff
KpHUCTAJIJIOB. 0c65f0
Kunkxme
KPHUCTAJLIBL.
CoBpeMeHHbIe
MaTepHuabl
IInaBnenue u
KPUCTAILTH3AIN
4. VienbHas bubnuoreka [{OK
43 TemoTa https://m.edsoo.ru/ff
0c6708
TIJIABJICHMSL.
Cyb6numarnus
VYpaBHeHue bubnmnorexa [JOK
44 TETJIOBOTO https://m.edsoo.ru/ff
OaytaHca 0c6820
OnexTpusanus
TeJ.
DIIeKTPUUECKUI bubnmorexa [JOK
45 sapan. Jpa Bia https://m.edsoo.ru/ff
) Oc6bcc
IIEKTPUICCKUX
3apsI0B
IIpoBoaHMKH,
JTUDJICKTPUKH U
MOJTYTIPOBOTHUK bubmuoteka [JOK
46 u. 3aK0H https://m.edsoo.ru/ff
COXpaHeHHs Ocbhce
AIIEKTPUIECKOTO
3apsaa
BzaumoneiictBu
€ 3apsJIoB.
3axon Kyrona, bu6muoreka [IOK
47 y https://m.edsoo.ru/ff
Toueunrlit
. Ocbeed
AIIEKTPUIECCKUI
3apsn
48 Harmpsox€anocTh bubnuorexa [JOK
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49

50

AIEKTPUUECKOTO
nosst. [puHnmn
CyNepno3uIuu
3IIEKTPUYECKHUX
royiei. JIuauun
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYC
CKOI'0 MOJIS.
IMTorennuain.
PaznocTts
MOTEHIMAJIOB

[IpoBogHUKH 1
JIUDJICKTPUKH B
3JIEKTPOCTaTHYE
CKOM IIOJIC.
JuanexkTpuyeck
ast
MIPOHULIAEMOCTh

https://m.edsoo.ru/ff
0c6df2

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c7018

51

52

53

DIEKTPOEMKOCT
b. Kongencarop

DIEKTPOEMKOCT
b TJIOCKOTO
KOHJIeHCaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

JlaGopatopHas
pabota
"Nzmepenune
3IIEKTPOEMKOCT
u
KOHJieHcaTopa"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c7126

bubmmoteka IIOK
https://m.edsoo.ru/ff
0c72c0

54

[IpuHun
JIEUCTBUS U
MIPUMEHEHNE
KOHJICHCAaTOPOB,
KOIMUPOBAIHLHOT
0 anmapara,
CTPYHHOTO
MpUHTEPA.
DIEeKTpOCTaTUY
ecKasl 3alIuTa.
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3a3emiieHue
3JIEKTPOTPHOOP
OB

55

DNEeKTpUYECKU
TOK, YCJIOBUSA
ero
CyIIIECTBOBAHUS
. IlocTossHHBIHN
Tok. Cuna Toka.
Hanpsixenue.
CormnpoTuBieHne
. 3akon OMa
TSl y4acTKa
Lenu

56

57

58

ITocnenoBareinn
HOE,
napajuiesbHOE,
CMEIIAHHOE
COEMHEHHE
IIPOBOJIHUKOB.
JlaGopaTopHas
pabora
«M3yyenune
CMEUIaHHOTO
COCTMHEHUS
pE3UCTOPOB»

PaGora u
MOIIIHOCTD
IIEKTPUIECKOTO
TOKa. 3aK0OH
[xoyns-Jlenna
3akon Oma Jjis
MOJTHOM
(3aMKHYTOH)
3JIEKTPUYECKON
uenu. Koporkoe
3aMBIKaHHE.
JlaGopatopHas
pabora
«3mepenue
OJ1C ucrouynuka
TOKA U €ro
BHYTPEHHETO

COIIPOTUBJICHHUA
»

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff
0c74f0

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oc7ae0
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59

OneKTpoHHas
MIPOBOJIUMOCTD
TBEPJBIX
METAJIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS
METaJJIOB OT
TEeMIIepaTyphI.
CaepxnpoBoau
MOCTh

60

DNEeKTpUYECKUM
TOK B BaKyyMe.
CaoiicTBa
AIIEKTPOHHBIX
Iy4YKOB

61

62

63

[ToxynpoBoauu
KU, UX
coOCTBEHHas U
pUMeCHas
IIPOBOAMMOCTb.
CaoiicTBa p—Nn-
nepexoza.
ITonympoBoaHH
KOBBIE IPUOOPHI

DNEKTPUYECKUN
TOK B pacTBOpax
U pacruiaBax
3JIEKTPOIUTOB.
DNEKTPOIUTHYE
cKast
JICCOTIHAITHSI.
DIIEeKTPOIHN3

DNEeKTPUUECKUM
TOK B ra3ax.
CaMOCTOATENIbH
BIM U
HECAMOCTOSTEIIb
HBIN pa3psia.
Monuus.
IIma3zma

bubnuoreka [{OK
https://m.edsoo.ru/ff
0c84ae

bu6mmoreka IIOK
https://m.edsoo.ru/ff
0c82bha

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c84ae

64

DJIeKTpUYECKUe
npuOopkI U
YCTPOMCTBA U
170'¢

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c86fc
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65

MPAKTHYECKOE
MIpUMEHEHHE.
[IpaBuiia
TEXHUKU
0€e301acHOCTH

O0600aronmn

YPOK
((:‘)J'ICKTPOI[I/IHaM

HKa»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c88be

66

67

Konrtponbnas
paborta 1o Teme
«DNeKTpOoCTaTH
Ka.
ITocrossHHBIM
SIIEKTPUYECKUHN
TOK. Toku B
Ppa3InYHBIX
cpenax»
Pe3epBHblii
YPOK.
Kontponbnas
pabora 1o Teme
"DneKTpoauHAM

nka"

bubmnoreka IIOK
https://m.edsoo.ru/ff
0c8a8a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c8ch6

68

Pe3epBHbIii
YPOK.
O0o00marommii
YPOK 10 TeMaM
10 kmacca

bu6nuorexa [IOK
https://m.edsoo.ru/ff
0c8f6c

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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