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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMM K pe3ylbTaram
OCBOCHHSI OCHOBHOI 00pa3oBaTEeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a rtakxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Copnepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yJibTaTaM
o0y4yeHHus, a TaKXKe YUYHUTHIBAET HEOOXOJAMMOCTh peaU3alUd MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YyYe€OHBIMHM TmpeameTaMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1I€TM M3Yy4YeHHUs (M3WKW HAa YPOBHE CPEIHETO OOIIETrO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no (puzuke BKIIOYALT:

e INITAHUPYEMBIC PE3YJIBTAThl OCBOCHUS Kypca (U3MKKA Ha 0a30BOM YpOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI MO T0JIaM O0YYEHUS;

e cofiepKaHue yueOHoro npeamera « @u3nkay 1o rogam oOyueHus..

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTYyMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHbIN Kypc QU3UKK — CUCTEMOOOPA3YIOIINI
JUTSl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, H3ydyaeMbIX XHMHEH, OHOJIOrueH,
¢usnueckoir reorpadueld u actpoHomued. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmlpefenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBONCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI Mupa oOydaromwuxcs, B (GOpMHUPOBAHUE YMEHUW MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS MIPH BHIMOJIHEHUU UMHU Y4E€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usuku s ypOBHsSI CpefaHero oOmiero oOpa3oBaHMs
MOJIOXKEH P WIEH, KOTOpPble MOXKHO pacCMaTpUBaTh KakK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beaUMHEH BOKPYr (u3Mueckux Teopuidl. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢buzuku ¢ pa3BuTMEM OOIIECTBA, a TaKkkKe C MHUPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MIPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukm npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U SKOJIOIMUECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, I ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3HMKH — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. BhijeneHrne B yka3zaHHOM IepedHe JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4aCTHHUKAMHU
o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3UYECKMX BEIUYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIJIO)KEHHBIX TUITOTES.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHIO PAacdYE€THBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, MO3BOJIAIOIINE IPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BbIOOpa (M3WUYECKOW MOACNU ISl CUTYalliu TMPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepuagbHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KabumHeTa (M3MKU WIM B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (usuku A0MKHO OBITh
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme 1o (pu3MKe y4eHHYEeCKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(GyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE Ui YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1ab0paToOpHOro 000pYyIOBaHUS JOKHBI OBITh TMOCTPOECHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUI.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e popMUpOBaHME WHTEpPECA M CTPEMIICHHS OOYYArOMIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BHUTHE TIPEACTABICHUNA O HAYYHOM METOJIe TO3HAHHUS U (OPMHUPOBAHKE
MCCJIEI0BATEIHCKOT0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

 popMHpOBaHNE HAYyYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa W3Y4E€HUs OCHOB
CTPOCHHS MaTepHH U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e popMupOBaHME YMEHUH  OOBICHATH  SBJICHUS C  HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMupoBaHNEe MpEACTABICHUN O poiud (PU3UKK IS Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIl.

JlocTikeHnne 3Tux 1eneid o0ecrneunBaeTcsl peluieHueM CIIeIyIoluX 3a1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e MPUOOpPETEHNE CUCTEMBI 3HAHUI 00 00IIMX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKHU;

e popMuUpOBaHHE YMEHUH TNPUMEHITH TEOPETHUECKHE 3HAHUS IS
OoObsACHEHUs (PU3NUECKUX SBICHUM B TPUPOJAEC U JJs NPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCEHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEIIeHHs pa3IUYHbIX 3a7ad C SIBHO 3aJlaHHOU
(¢u3nuecKo MOJENbpl, 3aJad, IOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3/iaHue PU3NYECKON MOJIeINH, aJIeKBATHON YCIOBUAM 3aJa4H;

e IOHUMAaHUE (PUBUYECKUX OCHOB MW TMPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIUSHUSA HA OKPYXKAIOLIYIO
cpeay;

e OBJIQJICHUE METOJAMH CaAMOCTOSITEIbHOIO TUIAHUPOBAHUS M TPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTaluu HUHPOpMAINH,
OIPEAEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3JJaHHE YCJIOBUW I PA3BUTHUA YMEHUU MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wsyuenne ¢usuku (0a30BbIH ypOBEHb) HA YpPOBHE CPEIHEro OOIIero
oOpazoBanus otBoauTcst 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZENO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE INepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOD
NIPOBENICHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTObI HAYYHOI'0 MO3HAHUA

®uszuka — Hayka O npupojae. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Pomp dkcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHUS IIPUPOJBL.
DKCIepUMEHT B QU3HKE.

MopenupoBanue Qpu3MUECKUX SIBICHUNA U MpoleccoB. HaydHbie THMOTE3HI.
dusznuecKue 3aKOHbI M TEOpUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponp u mMecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JBHMXKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbI KOOpIWHAT.
CioxxeHue nepeMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U NEPEMEIICHUA
MaTepualbHONW TOYKU OT BPEMEHHU.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

Kpusonunennoe pgBuxeHue. JIBMKEHHME  MATEpPUAIBHOM TOYKH IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JIBMDKEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE NTEpEIaUH.

Jemoncmpayuu

Mogaenb cucTtembl OTCUETa, WILTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne ABWKeHHS Teja, OPOIIEHHOrO MO YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tenna, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HeroToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MAaTEPUAIbHON TOUKH. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. llepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cwuna conpoTHUBIICHUS NPU ABUKEHUU TEJIa B KUJIKOCTH UJIU rase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecoMocTts. Bec Tena npu yCkOpeHHOM MOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKHHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbc cuibl U U3MEHEHHE HMITyJIbca TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennuanbHas SHEPrUs YIIPYro
nedhopMupoBaHHOW  TpykuHbl.  [loTeHuuanbHas  SHEprus  Tena  BOJU3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHIUAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTHUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW YHEPruut
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUU U UX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABMKEHUS WU
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPABIX Te U 00BICHEHHUE CBOWCTB BEUIECTBA HA OCHOBE ATUX Mojelield. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

Termmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPHUU HJICAIBbHOrO Tasza. AOCONIOTHAas TeMmIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpenacTaBieHne H3OMPOIECCOB: H30TEPMaA, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 110 1P PY3UN )KUAKOCTEHN U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mopens, MILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMMOCTH MEKY MapaMETPaMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxku

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIydYCHUE. Y JAeJbHAS TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarHaMuKu. HeoOpaTuMOCTh IIPOIIECCOB B MPUPOJIC.

TemoBble  mamuHbl.  [IpUHOMIBL  IEMCTBUST ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUS. DKOJIOTHIECKHE MPOOIEMBI TETTOHEPTETHUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKM TOJ| JIEUCTBUEM CXATOro BO3/yXa, HarpeBanue sdupa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTaTelIsi BHYyTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEIIbHAS BJIAXHOCTh BO3Ayxa. HachelmeHHBIM map. YaenbHas TeEIUoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucramnudyeckue u amopdubie Tena. AHU3OTPOIHS CBOMCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTaJIM3aius. Y ienbpHas TemioTa miasienus. Cyonumanus.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCBHIILIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Teld. OJEKTpUYeCKHil 3apsia. JlBa BuAa BIEKTPUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
Bzaumoperictaue 3apsaoB. 3akoH Kynona. ToueuHblil 37eKTpUYECKuid 3apsijl.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3iekTpuueckoro mois.  [IpuHinun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NOTEHUNANOB. [IpOBOAHMKM M AMDIIEKTPUKM B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKash 3alllMTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3anuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUIACTUH, PACCTOSIHUSA MEXKY HUMU U JUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE COIPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOr O TOKA.

DNeKTpOABIKYLIAs CWiIa M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHUKMY. CobcTBeHHas u IIPUMECHAs IPOBOIMMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

ONeKTpu4ecKnid TOK B pacTBOpaXx M paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUUYECKA TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTUBICHUS UWJIHMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHne dIEeKTPOABMKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD JTUOAA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHd B 10 kiacce OCylIecTBIISETCS €
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JUHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
BJIEKTPUYECKUE SABJICHUS B )KUBOU MTPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagusa: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHUS yueOHOTo npeamera «Du3nKay JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCIIUTATEIbHOU JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro 0OIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TI'PaKIaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OPraHU3aIUH;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEITENBbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTIOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OY/TyIIIETO;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyieii mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bu3MKU Ha NPOTSKEHUHU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTMYECKON KYNbTYpbl, OCO3HAHHME TJI00ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHWE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacCIIMpPEHNE OIbITa JEATEeIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B MpOIECCe
U3ydeHus:  (U3MKKH  OCYHIECTBJIATH  NPOEKTHYIO M HUCCIEAOBATEIbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe J1elCTBUSA
ba3oBble j1ornueckue 1ecTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIpEeENATh IENU JCSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHKEHUS;
BBISIBJISIT ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBbIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHATbHBIX H HEMaTEPHATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUMN IEITEIbHOCTH;
KOOpPJMHUPOBATh U  BBIMNOJHITH pabOTy B  YCIOBUSIX  PEaJIbHOIO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHATHSAMH M METOJAMH
(bu3znyecKor HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEIbCKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIOJIYYSCHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ peIleHus, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbhCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymupoBaTh COOCTBEHHBIE 3a7adud B 00pa30BATEIHHOMN
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKe B TPAKTHUYECKYIO 00JacTh
KU3HEICATEITLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
HUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOATEIHLHO OCYIIECTBIISTh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPeACTBA HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3allMOHHBIX
3a7a4 ¢ CcoOMtoJieHneM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS WH(OpPMAIMU U IEIEBOM ayTUTOPHUH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOM
NEeSITEeNbHOCTH;



pacmo3HaBaTh MPEANOCHIIKM  KOH(DIUKTHBIX CHUTyallMidA H  CMATYATh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH ¢ y4€ToM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXkKJI0TO YJeHa KOJJIEKTHBA,

OpUHAMATh 1€  COBMECTHOM  JIeSTENbHOCTH, OpraHW30BBIBaTh U
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTMXKEHHIO: COCTABJIATH IJIaH JEHUCTBUH,
pacnpenensiTe pojaud ¢ y4ETOM MHEHMH Y4YaCTHHMKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO0 YYaCTHHUKAa KOMaHABI B
001U pe3ysbTaT o Pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE MPOEKTHI, OIEHMBATh HAECU C TO3UIHMM HOBU3HBHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISTh TMO3UTHUBHOE CTPATETHUYECKOE TOBEIACHHE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHUE, ObITH NHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
bU3MKM W aCTPOHOMHH, BBIBJIATH MPOOJIEMBI, CTaBUTh U (POpMyIUpOBaTh
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PAaCUETHBIX UM KauyeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacIIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEATOUTESHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
(pM3HKHM, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th HABbIKAMHU  TO3HABAaTEJIbHOM  peQieKCMM Kak  OCO3HaHUSA
COBEpIAEMbIX JIEUCTBUM M MBICTUTENIbHBIX TIPOLIECCOB, WX PE3YyJIbTAaTOB U
OCHOBaHUII;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBHI APYTHX TIPU aHalIW3e pe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPEe3yIhTaTOB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTikeHHUs JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPAMMBbI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aroOmUXcCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJUICKT, IpeArnoIarauui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTH COOCTBEHHOW AMOITMOHAILHON CeEpHl,
OBITH YBEPEHHBIM B c€0€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCS K
AMOIMOHAIIEHBIM U3MEHEHHSIM U IPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHUIO IEH U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXXHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWW OOIICHUSA, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B PAa3BUTUHA COBPEMEHHONW TEXHUKH W
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (PU3UUYECKUX MOJENei:
MaTepHalibHasi TOUKa, HHEepIHaIbHAsl CHCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEIO,
WJCabHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )XKUIAKOCTEH U TBEPIABIX TEJ, TOUYCUHBIN
AJIEKTPUYECKUH 3apsil PU pelieHnU PU3NUeCcKuX 3aj1ady;



pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJHUHEHHOE
JBKEHUE, CBOOOTHOE TAJeHUE TeJ, IBWKEHUE 110 OKPY>KHOCTH, WHEPIIUS,
B3auMozieicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBECUE, HCIAPEHHUE, KOHACHCALWs, IUIABJIEHUE, KpUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/[yXa, MOBBIIICHUE JABJIICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSHUSL Ta3a B HM30IpoLEeccax,
AJIEKTPU3AIUS TEN, B3aUMOJCHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JIBIDKCHUE, UCTIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHATa, IyTh, NEPEMEIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€J1a, KMHETUYECKash YHEPrus, MOTEHIMaIbHAsl YHEPTUsi, MEXaHU4YecKas
pabora, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU MPABWIBHO TPAKTOBAThH
bu3MUeCKNii CMBICT HCIOIB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS M €IUHUIIBI,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMU;

OMKCHIBATh M3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHMUS,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KUHETUYECKAasl SHEPTUsl XaOTHUUYECKOI'0 JBWKECHHSI MOJIEKYJI, CpeAHEKBagpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprus, padora rasa,
KO3 (UIIMEHT TMOJIE3HOTO JEWUCTBHSI TEIJIOBOTO JIBUTaTeNsl; TMPU OMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIWYHH, WX
o0O3HaUeHUsT U €IUHUIIBI, HAXOAUTh (QOPMYIJbl, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMHU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYHMHBI: DJICKTPUUCCKHUHN 3apsi,
AJEKTPUYECKOE MOJIe, HAMPSKEHHOCTD MOJIsI, TOTEHI[MAJ, PA3HOCTh MOTEHIMAJIOB;
IpyU ONMUCAHUM TIPAaBWJIBHO TPAKTOBATH (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEIUYMH, MX OOO3HAUEHUS M E€JMHUIIbI; yKa3biBaTh (POPMYIIbI, CBSA3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI W MPUHIMIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUs HUMIIYJIbCa,
OPUHIUIT CYNEPINO3UIUA CHJI, MPHUHIIUI PABHOMPABUS HHEPLHAIBHBIX CUCTEM
OoTCu€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO



(GOopMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBHUS (TpaHHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JIEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTBHl 10 HCCIEOBAaHUIO (PU3MUECKUX SBJICHUH U
IPOLIECCOB C HCMOIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHl, MpU 3TOM
dbopMmynupoBaTh mpobiemMy/3amady W TUIOTE3y Y4eOHOrOo HSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIMBIT U
(opMyIupOBaTH BBIBOJIBI;

OCYILIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEpPEHUsl (U3NUECKUX BETUYMH, IPU
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bl OLIEHKH MTOIPEMIHOCTEN U3MEPECHU N,

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKMMHM  BEJIWYMHAMH  C
UCIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(¢uKCcUpOBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYHH B
BUIe TaOnuIil U TpaduKOB, AeJIaTh BBIBOABI IO pe3yJbTaTaM HCCIEIOBaAHNUS;

co0roaTh MpaBuiaa O€30MaCHOTO TpyJa MPU NPOBEICHUM UCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESITENFHOCTA C WCIOJIB30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemate pacu€THble 3aJaud C SBHO 33JaHHOM (U3NYECKON MOAEIbIO,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 331a4u
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MYECKHE BEIMYMHBI U (POPMYIIBI,
HeoOXoAuMbIe ISl €€ pelieHusi, MPOBOAUTh PACUYEThl U OIEHUBATH PEATBHOCTH
HOJIYyYEHHOr0 3HaUYeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTUUYECKH HEPOTHUBOPEUUBYIO
[EMOYKY PACCYKIEHUH C OMOpOHl Ha H3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nvecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJICTaBleHUs Y4eOHOM M HAay4YHO-NOMYJISpHOM MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyH0 HH(OPMAILUIO;

OPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOILECCOB OKPYXKAIOLIErO0 MHUPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUS MO0 (PU3MKE B NMOBCEAHEBHOM JKU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBE/ICHUSI B OKPYXKAIOLIEH cpelie;

paboTaTh B TpYyIIe C BBHIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPENeNiaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHUBATh
BKJIaJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMATPUBAEMOI MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (mudpp )
NPorpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOTI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®du3nKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 1 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K 1
aHeMaTHIa > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3 6 1 1
AXOHLT COXPAHCHII B MEXAHIKE https://m.edsoo.ru/7f41bf72
Htoro no paznery 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM bubnmoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
3.2 O 10 1
CHOBET TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnnoreka [IOK

da3oBrIc NepexXoabl
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Hroro no pazgeny

24

Paznea 4. 9JIEKTPOANHAMUKA

bu6nuoreka LIOK
4.1 10
DueKTpocTatiiia https://m.edso0.ru/7f41bf72
49 IlocTossHHBIN dneKTpUYecKuil TOK. Toku B 12 bu6mmoreka [IOK
' pa3IUYHBIX cpelax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 9acoB DJIeKTPOHHbIE
Ne nugposble
Tema ypoka Kourtpoabnbie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
®usuka — Hayka o npupoze. Hayunsie
1 METOJIbI TO3HAHUS OKPY’KaIOIIEero MUpa 1 brbmorera [IOK
A Py H pa- https://m.edsoo.ru/ff0c32e2
HNucrpykrax no Th.
Ponw u MecTo pusnku B GOpMUPOBAHUU
2 COBpPEMEHHOM (£a HOM K(g Il)“I/IHIi MHpa, B 1 buGmmotera [IOK
P . Vi P vp ’ https://m.edso0.ru/ff0c33e6
MPAKTUYECKOM IeATETLHOCTH JII0IeH
Mexanuueckoe nBrmkenre. OTHOCUTEIBLHOCTD
3 MexaHudeckoro asmxeHus. Ilepemenenne 1 bubmorera [IOK
A - HiepeMettt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE TIPSIMOJIMHEITHOE JBHKEHHE 1 brbmorera [IOK
p p a https://m.edsoo.ru/ff0c3620
bu6anoreka LIOK
5 BxogHast KOHTpoJLHAs padoTa 1 1
8 P p https://m.edsoo.ru/ff0c372e
CBobOoHOe najzieHue. Y CKopeHue
6 CcBOOOIHOI0 afgeHusI. PaBHOYCKOPEHHOE 1 bubmorera [JOK
A . A ' yerop https://m.edsoo.ru/ff0c39cc
MPSIMOJIMHEHOE JIBHXKEHHE
KpuBonuneliHoe nBuxeHue. J[Brkenue
7 MaTepHUaIbHON TOUKH 10 OKPY>KHOCTH. 1 1 bu6muoreka [IOK
Jlaboparopnas pabota "V3ydyeHue ABUKEHUS https://m.edsoo.ru/ffOc3ada
TeJIa 1Mo OKPYKHOCTH"
8 [TpuHuMn oTHOCUTENBHOCTH [ amuies. 1 bu6nmoreka [JOK
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WNueprumansHelie cuctemsl oTcuera. [IepBoii
3aKk0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunnun cynepno3unuu

9 cui. Bropoit 3akon HeroToHa mis bubmorexa LIOK
’ p B s https://m.edsoo.ru/ffOc3be8
MaTepHUaTbHOU TOUKH
10 Tperuii 3akoH HproTOHA /U151 MaTepHalIbHBIX bu6nunorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHUpHOTO TsaroteHus. Cua bu6mmoreka [IOK
TsKkecTu. [lepBas kocMHuuecKast CKOpOCTh https://m.edsoo0.ru/ff0c3d00
bu6anoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr - https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koabdunment tpenus. Cuna
COTIPOTHBIICHUS TIPH JBUKCHHUH TEJa B
13 SKMIKOCTH WiH rase. JlaboparopHasa padora " bubnmorexa LHOK
' PATopHai p https://m.edsoo.ru/ff0c3f76
N3mepenue korppuiienTa TpeHus
CKOJIbKEeHUs"
[ToctynarensHOE U BpalaTeIbHOE JIBIKEHUE
14 a0cooTHO TBEPAOTO Teaa. MOMEHT CHJIBL. bu6muoreka [IOK
[Ineyo cunbl. YcinoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
HNmnynsc MaTepuaibHONH TOYKH, CHCTEMBbI
15 MaTepuaIbHbIX TOUeK. IMIynbc cuibl. 3aKOH bubmmoreka [JOK
COXpaHEHHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHUE
Pa6ota u mouHocTh cuibl. Kunetnueckas
16 SHEPTHs MaTepuanbHON Touku. Teopema 00 bubamorexa [OK
p P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUU
17 [TorenunanbHast sueprusd. [lorennuanbHas bu6muoreka [IOK
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9HEprus ynpyro aehopMUpPOBAHHON
npyxuHsbl. [loTeHunanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IloTeHuanbHbBIe U HENIOTEHIIUAIBHBIE CUJIBIL.
CBs13b pabOTHI HEMTOTEHIIMAIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPrun

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopartopHnas pabota «M3mepenue
KECTKOCTHU TIPYKHHBI»

20

KonTponbhas pabora no teme «KnnemaTtuka.
JlnHamuKka. 3aKOHbI COXpaHEHUS B
MEXaHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOJCHCTBUSA
4acTUl BeniecTsa. Monenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPJBIX TEJ

23

Macca monekyn. KonnuecTBo BeliecTsa.
[TocTostnHast ABoraapo

24

TemnoBoe paBHOBecue. TemmnepaTypa u eé€
n3mepenue. [llkama remneparyp Llenbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBuenue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcouoTHas TeMIlepaTypa Kak Mepa cpeHeit
KUHETHUYECKOW YHEPTUU IBUKEHUS MOJIEKYI.
VpaBuenne Menneneesa-Kianeipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e
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27

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

JlabopaTtopnast pabota «MccinenoBanue

28 3aBHCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS PA3PEKEHHOIO Ta3ay
29 N3omporieccrl B u1eaqbHOM Ta3e U UX bu6mmoreka [JOK
rpaduUecKkoe MpeaCcTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s SHEpTrHs TEPMOJUHAMUYECKON
30 CHCTEMBI M CITOCOOBI €€ M3MCHCHUS. bubnuoreka [JOK
KonmgectBo TemnoTsl u pabora. BayTpeHHss https://m.edsoo.ru/ff0c5952
HHEPrusl OJHOATOMHOIO UEAIBHOTO rasa
bubmmoreka [JOK
31 Buget Terionepesai https://m.edso0.ru/ff0c5¢c36
VaenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TEmoThl pH TeIIonepeaaye. Bubamorexa [OK
. https://m.edsoo.ru/ff0c5¢36
AnmnabaTtHsIif Iporiecc
IlepBbIil 3aKOH TEPMOJAVMHAMUKH U €TI0
33 npuMeHeHHe K u3onpoueccam UHCTpyKTax bubmorexa LIOK
https://m.edsoo.ru/ff0c5efc
no Th.
34 HeoOpaTuMocCTh mporieccoB B IPUPO/IE. bu6mmoteka [IOK
Bropoli 3aKk0H TEpMOAUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuuauun aevicreus u KII TermoBoi bubmuoreka [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/]
37 DKOJIOTHYECKUE TTPOOIEMBI TEIJIOIHEPTETHKN
38 O6o6maromuii ypok «MomneKysipHast bu6muoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
39 KonTponbHas pabota mo Teme bubmmorexa OK

https://m.edsoo.ru/ff0c6a50
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«Monekymsipaas pusuka. OCHOBBI
TEPMOTUHAMHUKHNY

[TapooOpa3zoBaHue U KOHJEHCAIIHS.

bubnuorexa [JOK

40
Hcnapenue u xunenue https://m.edsoo0.ru/ff0c63b6
41 AOCoNI0THAsS M OTHOCHTEILHAS BJIAXKHOCTD bu6mmoreka [JOK
BO31yxa. HacelmeHHsli map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue n
42 amop(HbIC Tena. AHU3OTPOTIHSI CBOWCTB bu6mmoreka [IOK
KpUCTAUIOB. JKHUJIKHE KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBienne u KpuctauIU3auus. Y AeabHas bu6mmoreka [HOK
TeruioTa mapneHus. CyonuManus https://m.edsoo.ru/ff0c6708
bubmmoreka [JOK
44 Y 0
PABHEHHE TerIoBoro bajanca https://m.edsoo.ru/ff0c6820
45 DeKTpu3anus Te. DIEKTPUISCKUN 3aps. bu6mmoreka [IOK
JIBa BH1a DJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUANEKTPUKH U
46 H(I))n HOBO HIfKI/I 3a§§H COXpaHCHHS bubamorexa [IOK
YHpOBOA i P https://m.edsoo.ru/ffOc6bcc
AEKTPUIECKOTO 3apsia
47 B3aumopeiicteue 3apsnoB. 3akoH Kymona. bubmuoreka [JOK
To4YeUHBII 2JIEKTPUYECKU 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpsxk€HHOCTD AIEKTPUYECKOTO MOJISL.
48 [TpuHLIUI CyIEpHIO3ULIH DIEKTPUUECKUX bubamorexa [IOK
p . yuep . p https://m.edsoo.ru/ff0c6df2
nosiei. JInHuu HanpsHKEHHOCTH
49 Pabota cuit 31eKTpOCTaTUYECKOro MOJs. bubnmnoreka [JOK
[Torenuman. Pa3HOCTh MOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
50 IIpOBOTHUKY M TUAJIEKTPUKH B bu6mmoreka [JOK

SJICKTPOCTATUYCCKOM IIO0JIC.

https://m.edsoo.ru/ff0c7018
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I[I/IE)J'IGKTpI/I‘IeCKaH IMPOHUIAEMOCTD

51

OnektpoéMkocTs. Konnencarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTb INIOCKOTO KOHICHCATOPA.
DHeprus 3apsHKSHHOTO KOHICHCATOPa

bu6anoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpyHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMMMPOBAJIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMieHHe IEKTPOIprOopoB

55

DJEKTPUUYECKUI TOK, YCIOBHUS €0
cymectBoBaHus. [loctosunsiit Tok. Cuna
toka. Hanpsikenne. ConpoTuBienue. 3aKoH
Oma 11 yyacTka 1emnu

56

[TocnenoBarensHOE, MapaiensHOE,
CMEIIAHHOE COEeIMHEHUE IPOBOIHUKOB.
JlaGopaTopHnas padora «3yuenue
CMEIIaHHOTO COeIMHEHUSI PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH [>xoynsa-Jlenna

bubanoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t TOJTHOM (3aMKHYTO)

Z—)JIGKTpI/I‘-IeCKOI\/'I OCIIN. KOpOTKOe 3aMbIKaHHUC.

Jlaboparopnas padota «M3mepenne I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONTPOTHBIICHUS
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METAJJIOB OT TEMIIEPATYPHI.

CBepXIpoBOJIUMOCTD
60 DneKkTpuueckuil Tok B Bakyyme. CBolCTBa 1
AJIEKTPOHHBIX MTYyYKOB
[TomympoBOTHUKH, X COOCTBEHHAS U
61 npuMecHas npoBoauMocTtb. CBoiicTBa p—N- 1 bubnmorexa LHOK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoa. [TomynpoBogHIUKOBEIE TPHOOPHI
DJIEKTPUUECKUH TOK B paCTBOpax 1
62 pacIiaBax 3JIEKTPOJIMTOB. 1 bu6mumorexa [IOK
DNEeKTpONUTHYECKAs JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUUECKUH TOK B Ta3ax.
. . bubmuorexa [JOK
63 CaMOCTOSITEeTbHBIA U HECAMOCTOS TCIIHHBIN 1
https://m.edsoo.ru/ff0c84ae
paszpsa. Mosnuus. [Tnazma
DNeKTpruUYeCcKre MPUOOPHI M YCTPOMCTBA M UX
64 I aKTI/II)‘leCKOC I I/II)MCHSHI/IG };'I IE)lBI/IJ'Ia 1 bubmmorexa OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHKH 0€30TaCHOCTH
bu6mmoreka [JOK
65 0600 i C) 1
ODTIATONIN YPOR (ICKIPOAHAMHKaY https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
66 1
TpoveskyTounas arrecraums https://m.edsoo.ru/ff0c8a8a
67 PesepBubIil ypok. O6001maronuii ypok mo 1 bu6muoreka [IOK
Teme "DnekTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHblIil ypok. O6001maromuii ypok 1mno 1 bu6nuorexa [IOK
temaM 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®usuka, 10 knacc/ Msxumes I'. 4., Byxosues b.b., Corckuit H.H. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe odmiectBo «M31aTenbcTBO

«IIpocsewienue»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/28/10/
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