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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttaxxke ¢ yuérom ¢enepaibHON pabodeil mporpaMMbl BOCIUTAHUSA U
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatouuxcs 10-12 kmaccoB mpu
oOydeHnH Ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
o0Oy4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTH pPeaM3alUh MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKHU: JIMUYHOCTHEIE,
MeTanpeIMeTHbIe, TpeaAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI 10 TOJIaM 00 yUEHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogamMm o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPObI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBbKY (GU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHEH, OHoJIOrueH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUW  OmpefenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUSA
KOCMOCa, TMOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/JlaHHBIMU CBOWCTBAMHU W APYTHUX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpPMHPOBAHUE YMEHUN MPUMEHSITh
HAy4YHbIN METO]I TO3HAHUS MIPU BHIMIOJHEHUN UMHU YY€OHBIX UCCIIEOBaHUN.

B ocHOBYy kypca ¢usmkud I ypOBHS CpEeIHEro oomero oOpa3oBaHUS
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3JieloB (PU3MKH, BKIIOYAECT Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymumm B Kypce sBiseTcs
dbopMUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMUECKUMHU MTPOOIEMaMHU.

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

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlep)KaHMsI, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (pru3myeckue Teopuu ((GopMHpPOBAHUE MPEACTABIECHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
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 GU3HMKHM — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. Bhiaenenne B yka3aHHOM IEpevHE JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PACYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepualbHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOIO KaOMHETa
PEeIMETOB €CTECTBEHHO-Hay4dHOro Iukia. B kaOunere (QU3MKU JOJIKHO OBITH
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaboparopHoe oOOpymoBaHWE MJII YYEHHYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, & TAKIKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUId.

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

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
UCCJIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3Yy4EHHUs
OCHOB CTPOCHHS MaTepyu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH,

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHME MpPENCTAaBICHUN O ponu (GU3NKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOIOTHil.

JlocTkeHnue 3TUX 1efeid o0ecrneuyrnBaeTcsl peuieHueM CeIyIoluX 3a/1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[laHUE YCIIOBMUI ISl Pa3BUTHUS YMEHHMI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wusyuenme ¢usuku (6a30BBII ypOBEHBb) HAa YPOBHE CpPEIHEro OOIIEro

oOpazoBanus orBogutcs 102 vaca: B 10 knacce —34 yaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 gac B Heneno),B 12 knacce — 34 yaca (1 gac B Hezenio).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®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.
dusznyecKue 3aKOHbI M TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 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.

Pa3zpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmwKeHHE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBHIKCHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CioxxeHue nepeMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

Kpusonunennoe paBuxeHue. JIBMKEHHE  MATEPUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LIEMHbIE U PEMEHHBIE MTEpEIavu.

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne ABWKeHHs Teja, OpOIIEHHOrO TMOJA 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.

N3yuyenue nBmxeHus Tenna, OpoIIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
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. IlepBasi kocMuueckas
CKOpPOCTb.

Cwuia 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 MPU IBUKEHUU TEJa B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MObEME U TIAJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE 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.
Nmnynbc cuiibl U U3MEHEHHE HMITyJIbca Telld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
nedbopmMupoBaHHOW  TpykuHbl.  [loTeHuuanbHas  SHEprust Tena  BOJIU3H
MOBEPXHOCTH 3EMIIH.

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

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IABUKEHUS U
B3aMMOJCHCTBUS YaCTUL] BewiecTBa. MoJenu CTpPOEHHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TET U 00BSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

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



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICANIbHOrO Ta3za. AOCONIIOTHas TemIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnpIThl 110 U PY3UN )KUAKOCTEN U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs IPUPOY AABICHUS 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 3aBUCUMOCTH MEXKTY apaMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHUE. Y JeIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

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

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMoCcTh IPOIIECCOB B MPUPOJIE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUICOAEMOHCTpAIIH).

N3MeHeHne BHYTpEeHHEH dHEPTUH (TeMIIepaTyphl) Tena IMpH TeIuionepeaaye.

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

Mopenu napoBoil TypOWHBI, IBUTaTeNIsi BHYyTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

ITapoobpa3oBanue u KoHJeHcarus. Vcmapenue u kuneHue. AOGCONMIOTHAS |
OTHOCHUTEIIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHbI map. YjaenbHas TEIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpemeHHble Marepuaibl. [lnaBiaeHue u
KpUCTaJIM3aius. Y aenbHas TerioTa miasienus. Cyonumanusi.

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 HACBHIIIEHHBIX TTAPOB.

Kurnienue npy moHM>XKEHHOM J1aBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Tela. OIJEKTpUYecKHil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mois.  [IpuHiun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NOTEHUMANOB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MpOHULAEMOCTb.

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

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUIACTUH, PACCTOSIHUSA MEXKY HUMU U JUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKAM TOK. YCIOBHSI CYIIECTBOBAHUS DJJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YEINbHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
IIEKTPUYECKOTO TOKA.

DNeKTpoABIKYLIas CUila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3axon Oma /714 MoNHOM (3aMKHYTOM) JIeKTpruyeckoi nenu. Koporkoe 3ambIKaHUeE.

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

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas 17| IIpUMECHAas IIPOBOJAUMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBBIE TPHUOOPHI.

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



OnekTpuueckuii ToKk B razax. CaMOCTOSTENbHBIM M HECaMOCTOATENbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHne JIeKTpOABMKYHIEeH cuibl. KOpoTkoe 3aMmbIKaHHE
rajgbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOJIUMOCTD AUOJIA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3Mepenue 351eKTPOIBUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocymiecTBisercs ¢
y4€TOM COJIEp)KATENIbHBIX MEXKIPEIMETHBIX CBs3E€H C KypcaMH MaTEeMaTHKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJIEHWE, Hay4dHbId (akT, runore3a, (u3uyeckas BEIWYUHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE 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),
AJIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

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



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpusa: 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, ObBITOBOW XOJOAWIBHUK, 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.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cCyneprno3unuu
MAarHUTHBIX MoJied. JInHMKM MarHuTHOM WMHAYKIWU. KapTuHa JWHWUNA MarHUTHOU
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaelcTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUAHW. 3aKOH JJIEKTPOMAarHUTHOU
unaykiuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAMOMHIYKIMH. OJEKTPOABIKYIIAs  Cuja
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuno Jlenua.

3aBUCUMOCTb JJIEKTPOJBMXKYIIEH CHIIbI MHAYKUHUHA OT CKOPOCTH MU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PaBHEHHE I'apMOHUYECKHX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHHYECKUE
koneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KojieOAaTenbHOM CUCTEMbl (NIPY>KUHHBIA WM
MaTEeMAaTUYECKU MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu moclieioBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KATYLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanne mnepeMEHHOro TOKa B IENU U3  TOCJEIOBATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss U JyIMHAa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOIsSpU3aus, TUPpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaIOIIe Cpeibl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE ONEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJIEOAHUI.



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeioMIIeHHe, noJsipu3anus, 1udpaxius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUeUHBINM HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue u pacceuBaromve JuH3bl. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cuja TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJIEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEeHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



N3mepenune nokaszarens NpeoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
HabGntonenue nucnepcuu cBera.
12 KJIACC
Pa3znes 1. OcHOBBI ClIeIUAJIBLHONH TEOPUH OTHOCUTEJIbHOCTH
I'panuipl  TPUMEHUMOCTH  KJacCM4eckod — mexaHuku.  [loctynaTsl
CIIELIUAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHHU U COKpAIEHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C JHEPrUEH U UMITYJIBCOM PEISATHUBUCTCKOM YaCTHULIBI. DHEPTHUS
TIOKOSI.

Paznea 2. KBanroBas gusuka

Tema 1. Dnemenmovt K6aHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprUN HOTOHA C €r0 YACTOTON. JHEPTHUS
U UMIYJbC (POTOHA.

OtkpsiTre U uccneaoBanue porodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI
dororddexra. YpaBuenue DiHiuTeiiHa maiga dororddexra. «KpacHas rpaHuia»
dotodddekra.

Jasnenue ceera. OnwitTel I1. H. JIleGenena.

XUMHYECKOE JCUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otor(PpheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeENTHEro GpoTodddekra.

Ceeroguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -HaCTHIL.
[Lmanerapnas mogmens aroma. llocrynmater bopa. W3nmydyeHne w mnorionieHune
(OTOHOB MNpHU MEpexojie aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bumel
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOAA.

Bonnossie cBoicTBa yactul. Bonusl e bpoisiss. KopnyckynspHO-BOIHOBOM
Jyaliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4YecKkre YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna 1no  ompeneneHuro  cocrasa
paanoakTUBHOro wu3nydenus. CpoiicTBa anbga-, Oera-, ramma-u3IydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsap sapa. MaccoBoe uucino sapa. M3otomsl.

Anwsda-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JydeHHe. 3aKOH paJlOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakiuu. [leneHue u CUHTE3 SIep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETMCTPAIUK 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

WccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

Paspges 3. DiieMeHTHI ACTPOHOMUM U aCTPOGU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JBUKCHHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETHUMOCTb». 3BE3/bl TJIABHOM MOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIA 3BE3J TJIABHOW IIOCIIENOBATEILHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus1 CEeBEPHOTO MOMyIAPUs U IPKUE 3BE3bI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponr Qu3ukn ® acTpoHOMHHM B DOKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib (PU3UUYECKOU TEOPUHU
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3MYEeCKON KapTUHBI MUpa B OOIEM PSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHsS B 12 Kiacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (U3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
OTpezieNieHHe IIOMIAIN TUIOCKUX QPUryp u 00bEMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJNINYECKasA CTPYKTYpa TBEPIABIX
TEN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAJUIMUECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJun3.



leoepaghus:  MarHuTHBIE TIONMIOCA 3€MJIM, 3JIEKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocus: NWHUWA DJIEKTPOIIEpEnad, TEHEpaTop IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKIHWOHHAS I1€4b, pajap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeamera «Du3nKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIUHA 00YUaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro 0OIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
00IIIecTBa, y4acTBOBATh B CAMOYIPABJICHHH B 00Pa30BaTEIHLHON OpTaHU3aIlnN;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE B
JEATEIbHOCTH YUYEHOT0;

OCO3HAHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsA ICTETUKY HAYyYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymy1ei mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

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

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JICHCTBUN B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATCIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B MpOIECCe
U3y4eHHs: (UMK  OCYIIECTBISATh  NPOEKTHYI0O U HCCIENOBATENbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble j1ornueckue 1eicTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENHU JEeITEIbHOCTH, 3aJlaBaTh MNapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBISITh  3aKOHOMEPHOCTHM W TNPOTUBOPEYUS B  PacCMaTpUBAEMBbIX
bu3MUECKNX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKU MOCIIECTBUI AESITEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEaAbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIQJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBHIMU MOHATUSAMH M METOJaMHU
(bu3znyecKor HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (HU3HUYECKOTO COJSp)KaHUs, MPUMEHEHUIO Pa3IUIHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIOJIYYSCHHIO HOBOTO 3HAHUS, €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 aKTyallM3MPOBATh 3a/ady,
BBIIBUTATh THUIOTE3y €€ peIleHus, HaXOAWTh apryMEHThI IS JIOKa3aTelIbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUIECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA 10 (HU3MKEe B TMPAKTUYECKYIO 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

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
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPEACTBA  HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJIecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE Ha YPOKaxX (U3MKU U BO BHEYPOUHOU JACATEIBHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

IOHMMAaTh M HCIIOJIB30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBHUAYAJIbHON
paboTHI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX IEWUCTBHA C YYETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)X10Tr0 YieHa KOJIJICKTHBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensTh poiu € Y4ETOM MHEHHUHM Y4YaCTHHUKOB, OOCYXJaTh peE3yJlbTaThl
COBMECTHOM paboTHl;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHIbI B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO NIEATENIbHOCTh B 00JacTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHUS MPAKTUYECKONW pabOThI ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

JienaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTH KOPPEKTHUBHI B JCSITEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISM;

BJIQJCTh  HABbIKAMHU  TO3HABAaTEIbHOW  peQUIeKCUU KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKH CUTYyalllH, BbIOOpa BEPHOIO
pElICHHS;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNHbHOCTH;

IPUHUMATH ce0s, TOHUMAast CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apTryMEHTHl JPYIHMX TpU aHalu3e pe3yIbTaToB
NeSITeNbHOCTH;

NPHU3HABATH CBOE MIPABO ¥ MPABO APYTHX HA OMINOKH.

B mporecce qocTwKeHNUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OO0ydYarONIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN UHTEIIEKT, MIPEeIoIararomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIMIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
AMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TEH |
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>XHOCTEH;

AMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHHMS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha TpUMEpax pojiib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHualibHasi TOUKa, MHEepIMabHas cUcTeMa OTcuéra, abCOMOTHO TBEPOE TEIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUSI Ia30B, )KUIAKOCTENM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (GU3UMUECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U



AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJ€HHUE TeJ, JBIKEHHE I10 OKPYXHOCTH, HWHEpIUS,
B3auMoziercTBHE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE JKUJKOCTEH
U TBEPJIBIX TEII, K3MEHEHUE 00hEMA TeJl MPH HarpeBaHUU (OXJIaXKISHUH), TEIIOBOC
paBHOBECHUE, HCIApEHUE, KOHAEHCAIUs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJIQYKHOCTB BO3/lyXa, MOBBIIICHUE JABJICHHS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKIY MapaMeTpaMud COCTOSIHMA Ta3a B HM30Ipoleccax,
AJEKTpU3aIUs TeJ, B3aUMOJCHCTBHE 3aps/I0B;

OMUCHIBATh MEXAaHWYECKOE JIBMKEHHUE, UCMOIb3Yys (DU3NYECKUE BEIIUMYUHBI:
KOOpJMHATa, MyTh, TMEpPEeMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TE€Ja, KHHETUYECKasi dHEPTHs, MOTEHIMaIbHAsl SHEPrusi, MeXaHU4ecKas
paboTta, MexaHWYeCKass MOIIHOCTh; IPU OMNUCAHUM TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBIC MCHOJB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYWMHY C JAPYTHUMHU
BEIIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (U3MYECKUE BEJIIMYMHBI: JaBJIGHUE Ta3a, TeMmIepaTrypa, CpemaHss
KHHETHUYECKasl SHEPTUs XaOTHYECKOT'O JBIDKCHHS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOI'O JBUTATeNs; NpPU ONUCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
o003Ha4YeHUsT U €IUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JaHHYIO
(¢u3nUecKyo BEIUYNHY C IPYTUMHU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD IMOJIs1, MOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIAUHUIIbI; YKa3blBaTb (OPMYJIbI, CBS3bIBAIOLIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

aHAJIU3UPOBATh (DM3UUYECKHUE MPOILECCHI U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI W MPUHITUIIBI: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHMUsSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPaHEHUS HUMITYJIbCa,
NPUHIIMAIT CYMEPIO3UIMA CHJI, TPHUHIIUI PaBHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO0 CTPOCHMS BEIIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AJICKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO
(GhOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIE TPUHIMUIIBI JICUCTBUSL MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarTh YCJIOBHs UX O€30MaCHOI0 MCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mnpoOieMy/3ajady U TUNOTE3y Yy4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U
(GbopMynHpOBaTH BHIBOMBL;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(bukcUpoBaTh PE3yNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT U TpadUKOB, IeTaTh BEIBOJIBI MO pe3yJIbTaTaM UCCIICIOBAHNUS,

coOo1aTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW W MPOECKTHOU
JESITENHHOCTU C HCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pelmarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3NYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXoMUMbIe NIl €€ PEIIeHUs, MPOBOAUTH PACUEThl M OICHUBATH PEATbHOCTH
MOJIYYEHHOI0 3HaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JOTHYECKU HEMIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILINU
U TIpEJICTaBlIeHNs Y4eOHON M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYICHHONW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTYyYaeMyt0 HH()OPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKe B TOBCETHEBHOW KU3HH
JUIsl obecriedeHus: 6€30MacHOCTU MpU OOpalEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHHUS 3JI0POBbS M COOJIOJICHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBaTHO OLICHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.

K koHny oOyuenus B 12 kJjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha MpUMEpPax pojb U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHULIBl NPUMEHEHUS W3YYEHHbIX (PU3NYECKUX MOAEINeH:
TOYEUHBINA AJIEKTPUYECKUM 3apsl, JIyd CBETA, TOUYCUHBIM UCTOYHUK CBETA, SACpHAs
MOJIeSIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3az1ay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKU: HJIEKTPUUYECKAS POBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aMMOJCHCTBUE
MarHuToB, JJIEKTPOMAarHUTHAasT MWHAYKUUS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, TPSAMOJIMHEMHOE PACHPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJSpU3alMs CBETa, JUCIEpPCUsl CBeETa,
dbotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHHE
JIMHENYATOro0 CHEKTpa aroMa BOJOPOAA, €CTECTBEHHass M HCKYyCCTBEHHAas
PaaMOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DBJIEKTPUUYECKYI0  NPOBOJAMMOCTb  pA3IUYHbIX  cpen) |
AJIEKTPOMArHUTHBIE SIBICHUA (MPOLIECCHI), HCMONb3Yysl (PU3MYECKHUE BETUYHHBIL:
ANEKTPUYECKUM 3apsl, CWIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHAYKIUS MarHuTHOro Imnoussi, cuia Awmmepa, cwia JlopeHa, MHAYKTUBHOCTb
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoseOaHuii B KoJieOaTENbHOM KOHTYpe, 3apsJl U CWiIa ToKa B IpoLecce
TapMOHMYECKHUX DJIEKTPOMAarHUTHBIX KojeOaHui, (OKYCHOE pacCTOSHHE U
ONTHUYECKasi Cuja JIMH3bL, MPU ONUCAHUM NPABUIBHO TPAKTOBATH (U3UYECKUUN
CMBICT HCIIOJNIb3yeMbIX BEJIUYMH, HX OOO3HAYEHUs M EIUHUIIBI, YyKa3bIBaTh
GopMynbl, CBSA3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEIIMYMHAMM;

ONMCBHIBATh W3YYECHHBIE KBAHTOBBIC SBIEHUS M IPOLECCHI, HCIOIb3Ys
¢u3nyeckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, [JIMHA BOJHBI H



4acToTa CBETa, DHEPTUsi U UMNYJIbC (POTOHA, MEPHO]] ToJypacaja, SHEPrus CBSI3U
ATOMHBIX SiJIep, TPU OINMCAHUHU TMPABWIBHO TPAKTOBAaTh (DU3NYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIUYWHY C JPYTUMH BEITUYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIONB3YS (U3HUECKUE
3aKOHbI M MPUHLHUMNBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MAPAILIEIBLHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3IEKTpOMAarHUTHOU
WHYKIUH, 3aKOH MPSMOJIMHEHHOI0 PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEeHa aia gororddekra,
3aKOH COXPAaHEHUs HEPruHu, 3aKOH COXPAHEHHUsS HUMITYJIbCa, 3aKOH COXPAHEHUs
AJIEKTPUYECKOTr0 3apsijia, 3aKOH COXPAHEHUsI MACCOBOI'0 4ucia, moctyiatel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3ndaTh CIOBECHYIO (POpPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, O0JACTH)
PUMEHUMOCTH;

OMpENIENATh HAMPABICHUE BEKTOPA MHAYKIIUK MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKayioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 1O HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM
dbopmynupoBaTh npoOiemMy/3ajady W TUNOTE3y Y4EOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO O0OpYy/IOBaHUS, TPOBOAWTH OIBIT W
bopMyIUpPOBATH BHIBOJIBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHU;

UCCJIEJ0BaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCMOJIb30BaHUEM
OpSAMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJbTaTaM UCCIICIOBAHNS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM HCCIETOBAHUM B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENHbHOCTA C HCIOIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemaTth pacu€THbIE 3aJa4dl C SBHO 3aJlaHHOW (PU3MYECKONW MOJIETBIO,
UCTIOJB3Ysl (PU3HUECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4d
BBIOMpATh (PU3NYECKYIO MOJIEIb, BBIJACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOMMbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHUBATh PEATbHOCTh
MOJTYYEHHOI'0 3HaUeHUS PU3NYECKON BETUUNHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEITPOTHUBOPEYUBYIO
LENOYKY PacCyXIECHHIl C ONOpOl Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznUecKue sIBICHNUS;

UCNOJb30BaTh  MpPU  pPEUIEHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIU
U TIPEACTaBIICHUSI yUeOHONW M HAYYHO-TIOMYJISIPHON HH(OpMAINH, MMOTy4YeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOTO HCIOJIb30BAHMS B MOBCEIHEBHON
KU3HU;

NPUBOJIUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IMPOLIECCOB OKPYKAIOLIEIrO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B MOBCEIHEBHOHN XU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpHU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbSl U COOJIIOJIEHUS] HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPYMIMbl, PAUMOHAIBHO pacHpeleNsiTh OO0sS3aHHOCTU U
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalHAX, al€KBaTHO OLICHHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne i/

HaumeHnoBaHue pa3ies10B H TeM IPOrPaMMbI

KoanuyecTBo 4acos

Bcero

JjaekTpoHHble (LndpoBbIE)
o0pa3oBaTesibHbIE pecypchl

Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA

1.1 ®du3uKa ¥ METOJbl HAYYHOr'O TTO3HAHUS 1 https://lesson.edu.ru/03/10
Hroro no pazueny 1
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 2 https://lesson.edu.ru/03/10
2.2 Jlunamuka 3 https://lesson.edu.ru/03/10
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 4 https://lesson.edu.ru/03/10
Hroro o pasneny 9
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON TEOPUH 5 https://lesson.edu.ru/03/10
3.2 OCHOBBI TEPMOJUHAMUKHI 5 https://lesson.edu.ru/03/10
3.3 ArperatHbie cocTosiHHS BenecTBa. Da3oBbie mepexo bl https://lesson.edu.ru/03/10
Hroro no pazgeny 12
Paznea 4. DJIEKTPOAUHAMUKA
4.1 DJIeKTpOoCTaTHKA https://lesson.edu.ru/03/10
4.2 ITocToAHHBIN MeKTpUYECKUI TOK. TOKM B pa3iIM4HbIX Cpenax https://lesson.edu.ru/03/10
Hroro no pazgeny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

11 KJIACC

Ne i/

HanmeHnoBanue pa3ieinoB U TeM
NPOrpamMMsbl

KoanuyecTBo 4acos

Bcero

DJIeKTpOHHBIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Paznea 1. JIEKTPOJANHAMUKA

1.1

MarnautHoe noJie. DIeKTpOMarHuTHas
WHAYKIAS

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

Hroro no pasgeny 11
Paspen 2. KOJIEBAHUA U BOJIHbBI

21 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 https://lesson.edu.ru/03/11
' KoneGanus

29 MexaHU4YeCKUEe U DJIEKTPOMAarHUTHBIE 5 https://lesson.edu.ru/03/11
' BOJIHBI

23 Ontuka 9 https://lesson.edu.ru/03/11
Hroro mo pazueny 23
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

12 KIIACC

HanmeHnoBanue pa3ieinoB U TeM KosmuecrBo yacos DJIeKTpOHHBIe (LM (pPpOBHIE)
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIEe pecypchl

Ne i/

Pazzen 1. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI cIEUATIBHON TE€OpUHU

1.1 5 https://lesson.edu.ru/03/11
OTHOCUTEIHHOCTH
Hroro no pazgeny S)
Paznea 2. KBAHTOBAS ®U3UKA
2.1 DJ1eMeHTHl KBAHTOBOU OIITUKU 6 https://lesson.edu.ru/03/11
29 Crpoenne aToma 4 https://lesson.edu.ru/03/11
23 ATOMHOE PO 5 https://lesson.edu.ru/03/11
Htoro mo pazneny 15

Paznea 3. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

3.1 DNeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU 7 https://lesson.edu.ru/03/11

Uroro no pazgeny

Pasnea 4. OBOBIIAIOIIEE IOBTOPEHHUE

4.1 O6o0maroriee MOBTOPEHUE 4 https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

Hroro no pazneny 4

PeszepBHoe Bpemsi 3 https://lesson.edu.ru/03/11
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https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

®usnka — Hayka o npupone. Hayunsie MeToasl
MO3HAHUS OKpyXkarolero mupa Poib u mecto pusuku B
(bOopMHpPOBAHNU COBPEMEHHON HAYYHOU KapTHHBI MUDA, B
IIPAKTUYECKON AESTEIbHOCTH JIIOAEH

Mexanudeckoe nBrxeHne. OTHOCUTEITBHOCTD
MEXaHUYECKOTo IBMKeHus. [lepemernienue, CKOpocTb,
YCKOpEHUe

PaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHUE
PaBHOYCKOpEHHOE MPSAMOTUHENHOE TBUKCHUE
CBoOomHoe masienne. Y cCKopeHrne CBOOOTHOTO TaeHuUs
KpuBonuneiinoe nBuxeHue. JBrkeHre MaTepuaabHON
TOYKH IO OKPY>KHOCTHU

[Tpunumn otHocuTenbHOCTH ["anunes. MHepuuanbHbie
cucreMsl orcueta. Ilepssiii 3akoH HproToHa

Macca tena. Cuina. Ilpunnun cynepno3unuu cui. Bropoi
3akoH HproToHa 17151 MaTepuanbHOM TOUKK TpeTnii 3aKoH
HproToHA 17151 MaTepHaIbHBIX TOYEK 3aKOH BCEMHPHOTO
tarorenus. Cuia tspkectu. [lepBas kocMudeckas
ckopocth Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpunuent tpenns. Cuna
COIIPOTHUBIICHUS IIPU IBUYKEHHUH TeJa B )KUIAKOCTH WIIN
raze [locTynarensHoe 1 BpaliaTeaIbHOE JBIDKCHHE




abcomoTHO TBEPAOro Tesna. MoMeHT cuiibl. [lneyo cuibl.
VYcnoBus paBHOBecHs TBEPAOTO Tena

Hmiynbsc MaTepuaIbHON TOYKH, CUCTEMBI MATEPHUAIIBHBIX
Touek. IMnynbc cuiibl. 3aKOH COXPaHEHHSI UMITYJIbCA.
PeaktuBHOe nBxeHue Pabota 1 MOIITHOCTH CHUJTBL.
Kunernueckas sHeprusi MmaTepuaibHO TOUkH. Teopema
00 U3MEHEHUU KMHETUYECKOW SHEpruu

[loTennmansHas sHeprus. [loTeHmanbHas YHEPrus
ynpyro aegopMupoBaHHON NpykuHbI. [loTeHInanbHas
SHEprus Tena BOJU3U OBEPXHOCTH 3eMIIU

HOTGHHI/I&JII)HI)IG N HCTIOTCHIMAJIbHBIC CUJIBI. CBs3b
pa6OTBI HCMIOTCHIMAJIBbHBIX CUJI C U'BMCHCHHUEM
MEXaHUYECKOMH OHEPruu CUCTEMBI TCII. 3akoH COXpPaHCHUMA
MEXaHUYEeCKOM SHEPIrun

10

Kontponbhas pa6ota nmo teme «Kunematuka. J[unamuka.
3aKOHEBI COXpaHCHHA B MCXaHUKEC»

11

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
teopuu. bpoyHoBckoe aBmwkenue. uddysus Xapaxrep
JBIDKCHMSI M B3aUMOJICHCTBUS 4acTuUll BemecTsa. Monenu
CTPOEHMSI T'a30B, JKUJAKOCTEN U TBEPABIX TEII

12

Macca monekyn. Konuuecto BemectBa. [loctosinnas
ABoraapo TemnoBoe paBHOBecue. TemmepaTtypa u e€
m3mepenne. [llkana remneparyp Llenbcus MneansHslii ra3
B MKT. OcnoBnoe ypaBuenne MKT 3akon JlanpToHa.
I"a30BBIC 3aKOHBI

13

JlaboparopHnas pabota «lccnenoBanue 3aBHCUMOCTH
MEX1y MapaMeTpaMy COCTOSHUS pa3peKEHHOTO Ta3ay

14

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHei




KMUHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYJl. Y paBHEHUE
MenneneeBa-Kianeiipona M3omnponeccsl B HaeaaibHOM
ra3e u ux rpauueckoe mpecTaBIeHIe

15

BuyTpenHsis sHeprust TEpMOJIMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHust. KonnuecTBo TemioTsl U padoTa.
BHyTpeHHsIs SHEPTHUsl 0THOATOMHOTO UJI€AIbHOTO Ta3a

16

Buns! Teruonepenaun Y nenpHas TEINIOEMKOCTh
BeniecTBa. KoanmuecTBo TEMIOThI IPH TEIJIONEpeaaye.
AnmnabatHsIif Iporecc

17

[lepBblii 3aKOH TEPMOJIMHAMUKHU U €r0 IPUMEHEHHE K
n3ormnporeccaM HeobpaTuMocTh Ipo1ieccoB B MPUPO/IE.
Bropoii 3akoH TepmoauHamMuku [IpuHunn neicTBus u
KIIJ] Terosoit mammnsl Hukn Kapuao u ero KITJ{
DKoNIOoTrn4YecKue MpoOIeMbl TETUIOIHEPT € TUKH

18

O606maromuii ypok «MonekynsipHas ¢pusrka. OCHOBBI
TCPMOANHAMUKU

19

20

KonTponbhas pabota o Teme «MosekynspHas (pu3nka.
OCHOBBI TEPMOJUHAMUKI

[Tapoo6pa3oBanue u koHaeHcanus. Vcrapenue u
KUIICHUE

21

AOCOIIOTHAS M OTHOCHUTEIbHASI BIIAXKHOCThH BO3yXa.
Hacoimennsiii map TBépaoe teno. Kpucramimueckue u
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB KPHUCTAJLIOB.
Kunkue kpuctaiibl. COBpeMEHHbIE MaTepUaIbl

22

[InaBienue u KpucTamM3anus. Y aAejabHas TEIoTa
riaBnenus. Cyonumariust YpaBHEHUE TEIIOBOro OanaHca
DneKTpu3anus Tei. DIeKTpuueckuid 3apsa. JBa Buma
AJIEKTPUUYCCKUX 3aPSI0B




23

[IpoBOIHUKY, TUATEKTPUKH U MTOITYIIPOBOJHUKU. 3AKOH
COXpaHEHHUs IEKTPUIECKOTro 3apsaaa Bzanmonencreue
3apsoB. 3akoH KynoHa. TodeuHbIi 3JIeKTpUIeCcKuit

3apsn

24

Hanpsx€anocts anexktpudeckoro nous. [Ipuaiumn
CYNEPIO3UIIUH ANEKTPUUECKUX TToseH. JInnun
Hanpsok€HHOCTH PaboTa CHit AIeKTPOCTATUYECKOTO OIS,
[Torenuman. Pa3HOCTh NOTEHIHAIIOB

25

[IpOBOJTHUKY M TUAJIEKTPUKH B DJIEKTPOCTATUYECKOM
noJie. J{usnextprudeckas IpoOHUIIAeMOCTh
OnexkTpoéMKOoCTh. KoHieHcaTop DIEeKTPOEMKOCTh
IUIOCKOTO KOH/AEHCAaTOpa. DHEPrus 3apsi’KEHHOT O
KOHJIEHCAaTOpa

26

Jlaboparopnas pabota "M3MepeHue 371eKTPOEMKOCTH
KOHJIeHcaTopa"

27

IIpyHIMI AENCTBUSA U IPUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJIBHOIO aNIapara, CTpyHHOIO IIPUHTEpA.
OneKkTpocTaTH4ecKas 3alluTa. 3a3eMJICHUE
3JIEKTPOIpUOOPOB

28

DIIEKTPUUECKHUI TOK, YCIOBHSI €TO CYIIECTBOBAHHMS.
[TocTostnusiii Tok. Cuita Toka. Hanpsioxenue.
Comnpotusnenue. 3akoH OMa JIJ1s1 y4yacTKa e

29

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAaHHOE
coeMHEHUE MPOBOAHUKOB. JlabopaTopHas paboTa
«M3ydeHne CMEIIaHHOTO COSUHEHHUS PE3UCTOPOBY
PaboTta 1 MOIIHOCTB ANEKTPUIECKOTO TOKA. 3aKOH
[xoyna-Jlenna

0.5

30

3akon Oma 1y1st TOJTHOM (3aMKHYTOM) JIEKTPHUIECKOM
nenu. Kopotkoe 3ambikanue. JlabopaTopnas pabora

0.5




«3mepenune DJ1C UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS» DIEKTPOHHAS TPOBOIUMOCTD TBEPIBIX
METaJUI0B. 3aBUCUMOCTb CONTPOTUBIICHUS METAJLJIOB OT
teMrepatypbl. CBEpXIIPOBOIUMOCTh

31

DJIEKTpUUYECKHUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
nmyukoB .JlomynpoBogHuKkH, UX COOCTBEHHAs! U IPUMECHAs
npoBoauMocTh. CBOMCTBa p—N-Tiepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHI

32

DNEeKTpUYECKUI TOK B pacTBOPax M pacIulaBax
JIEKTPOJIUTOB. DINEKTPOIUTUYECKAS AUCCOLIUALIMS.
DNEeKTPOIN3 DINEKTPUUECKUN TOK B ra3ax.
CaMOCTOATENbHBIA U HECAMOCTOSATEIBHBINA Pa3psia.
Monnus. [lnazma

33

DnekTpuueckue MpruOophI U YCTPOKCTBA U UX
MPaKTHYECKOe IpUMeHeHue. [IpaBuia TeXHUKH
0e30I1acHOCTH

34

Konrponbnas padora o Teme "DneKTpoanHamMuka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

IlocTositHHBIE MarHUTHI U UX
B3auMOJeNCTBHE. MarHuTHOE MoJe.
BexTop MarHuTHON MHAYKIMH. JInHUK
MAarHUTHON MHIYKLIHHU

MarsuTHO€ 1oJjie TPOBOJHUKA C TOKOM.
OnbIT Dpctena. Bzaumoeicteue
HpOBOI[HI/IKOB C TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJIS KaTYIIKU C TOKOM»

JlelicTBHE MarHUTHOTO IOJIsl HA TPOBOAHUK
¢ TokoM. Cunna Amnepa. Jlaboparopnas
pabora «VccnenoBanue NeUCTBUS
MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»

JleiicTBMe MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHYI0 yactuiry. Cuna
Jlopenna. Pabota cunsl JlopeHua

OnextpoMarHuTHas UHAYKIMA. [loTok
BEKTOpa MarHUTHON MHAyKIuu. DJ1C
MHAYKIHUHA. 3aKOH IEKTPOMAarHUTHOU
nHaykuun Papanes

JlaboparopHas pabota «MccnenoBanue
SIBIICHUS DJIEKTPOMArHUTHOM WHAYKIIUK»

NHIyKTUBHOCTB. SIBIICHME CAMOUHAYKIIUH.




OJIC camonHAYKIIMU. DHEPTUSI MATHUTHOTO
TIOJIS KATYIIKH C TOKOM.
DIIEKTPOMArHuTHOE TOJIe

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMAarHUTBI, HIEKTPOJABUTaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI,
MHJYKIUOHHAs I1eYb

10

O606maromuii ypok «MarauTHoe mose.
DeKTpoMarHuTHasE HHIYKITUS»

11

Kontposnbnas padota no teme «MarautHoe
I10JI€C. 3JICKTpOMaFHI/ITHaSI HUHAYKIOUA»

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
lMapmonnueckue koiebanus. YpaBHEHUE
rapMoHHUYeCKuX kosiebanuit. [IpeBpamenue
JHEPTUU

13

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIepUO/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl

rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/IeaTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHajorus Mexy MeXaHH4eCKUMH 1
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMH

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJIeaIbHOM Kojie0aTeIbHOM
KOHTYpE




16

[IpencraBiaeHUe 0 3aTyXarOIIMX
KojeOaHusax. BeiHyX1eHHBIE
MeXxaHn4ecKue konebanus. Pe3oHanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIe0aHus

17

[TepemennsbIii Tok. CUHYCOMAATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMITUTYAHOE U IEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS

18

Tpanchopmarop. [IponsBoacTso, nepenaua
U IOTpeOJIeHUE NEKTPUUECKON SJHEPTUU

19

VYCeTpoiCTBO U MTPaKTUYECKOE MPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA, F'€HEepaTopa
MIEPEeMEHHOT0 TOKa, TUHUI dJIeKTpornepeaad

20

DKOJIOTMYECKNE PUCKU IIPU MIPOU3BOJICTBE
anekTposHeprun. Kynetypa
HCMOJIb30BaHMS AIEKTPOIHEPTUH B
MOBCETHEBHOM KU3HU

21

MexaHUYecKre BOJTHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth
pacrpocTpaHeHus ¥ JUINHA BOJHBI.
[NonepeyHplie U MPOIOJILHBIC BOJIHBI

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3ByKa

23

DneKTpOMarHUTHHIE BOJIHBI, UX CBOMCTBA U
ckopocTsb. [IIkana 3j1eKTpOMarHuTHEIX BOJIH

24

[TpuHIIUTIBEI paTHOCBS3U U TEICBUACHUS.
PazButue cpencts cBa3u. Paanonokanus




Kontpoinbnas padota «Konebanus u

25 1
BOJTHBI»
[IpssMonuHeHOE pacpOCTPaHEHHUE CBETA B

26 OJTHOPOJHOM cpenie. ToueuHbIi HCTOYHUK 1
ceera. JIyu cBera
OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoenne n3o0pakeHuit B 1
TUTOCKOM 3€pKaje
[Ipenomnenue ceera. [TonHOE BHYyTpeHHEE

28 otpaxkeHue. [IpenenbHbIi yroi MmoJHOTO 1
BHYTPEHHETO OTPAXKCHHUS

29 JlaGopatopHas pabora «3mepenue 1
MoKa3aTess MPeIOMIICHHS CTEKIIa
JIunzel. [locTpoeHune n300pakeHuid B

30 nuH3e. DopMyIta TOHKOW JTHH3BIL 1
YBenuueHue JIMH3bI

31 JlaboparopHas pabota «MccnenoBanue 1
CBOMCTB M300paKCHUH B JIMH3AX)

39 Hucniepcus cBeta. CI0XKHBIA COCTaB 1
Ocnoro cBera. LBer.
Wntepdepennus cera. Judpakuus cera.

33 Judpakauonnas pemérka [TonepedHocTsb 1
cBeToBbIX BOJH. [lonspuzanus cBera

34 Wrorosas koHTposibHas paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




12 KIIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

OnTuyeckne MpuOOPHI M YCTPOUCTBA U
YCIIOBHS X 0€30MMaCHOTO IPUMEHEHUS
JlaboparopHas pabota «HabmroneHue
TUCTICPCUU CBETa»

['paHuIIBI MPUMEHUMOCTH KJIACCUYECKON
MexaHuk. [loctynatel crienuanbHON
TGOpI/II/I OTHOCUTCIBbHOCTH

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
3ameieHre BpEMEHU U COKpaIlleHUue
JUIMHBI

DHeprusi U UMIYJbC PEISITUBUCTCKOM
yacTULbl. CBSI3b MacChl C SHEPTUEN U
HMITYJIbCOM. DHEPIUsl MOKOS

Kontponbras padota «Ontruka. OCHOBBI
CIIEUAIILHON TEOPUU OTHOCUTEITHHOCTHY

®otonsl. ®opmyna [lnanka. Dueprus u
UMIyNbC HOTOHA

OTtkpeITHE B HcclienoBanne Gororddexra.

Onreitel A. I'. CtoneToBa

3akonbl porodddekra. YpaBHEeHHE
Ounmreitna i poroaddexra. «Kpacnas
rpanuia» gorodddexra

Japnenue ceeta. OnbiTel [1. H. JIeOenena.




XUMHYECKOE IEUCTBUE CBETA

10

TexHu4eckne ycTpoucTBa U NPAKTUIECKOE
npUMeHeHHe: POTOIIEMEHT, (POTOAATUHK,
coJHeyHast 6aTapesi, CBeTOAHO

11

Pertenue 3agad mo reMe «DI€MEHTHI
KBAHTOBOU OIITUKN))

12

Monens atoma ToMmcoHa. OTBITEL
Pesepdopna o paccestHuIO 0-4acTHII.
[InanerapHas Mojenb aToma

13

[Toctynatel bopa

14

Nznyuenue u nornomeHue GOTOHOB MPU
repexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU
Ha pyroi. Buasl ciekTpos

15

BosHoBEIe cBOMicTBa yacThIl. BOIHEI e
bpoiina. KopnyckynsipHo-BOJIHOBO#
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE
W3IIy4eHHe

16

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopma mo onpezneneHuto cocraa
PAaAOAaKTUBHOI'O U3JTYUCHUA

17

CgoiicTBa anb(da-, 6era-, ramma-
W3Iy4YeHus. BimsHue painoakTHBHOCTH Ha
YKUBBIC OPTaHU3MBI

18

OTKpbITHE TPOTOHA U HEWTpOHA. M30TONEI.
Anbda-pacnaa. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmnan. ['amma-
U3JTy4YCHHE

19

DHeprus cBA3U HyKJIOHOB B siipe. SnepHbie




peakmuu. SnepHsiii peaktop. [Ipodiemst,
MEePCTIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM YHEPreTUKH

20

OnemeHTapHble yacTULbL. OTKpBITHE
03UTpOHA. MeTo bl HaOII0IeHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrusiit cron «®@yHnaMeHTanbHbIe
B3anMOJIeHCTBUS. EquHCTBO (hru3mueckoi
KapTUHBI MUP2»

21

Bup 3Bé3aH0T0 HeOa. Co3Be3us, SpKue
3BE3/bI, INTAHETHI, X BUIMMOE JIBIDKECHHE.
ConHeunas cucremMa

22

Comnnaue. CojiHeYHast aKTUBHOCTb.
Hcrounuk sHeprun CoJiHLIA U 3BE3]

23

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCJIEI0BATEIBHOCTH.
BuyrtpenHnee ctpoenue 3BE31.
CoBpeMeHHbIE TIPECTABICHUS O
IIPOUCXOXKACHHUHN U 3Boaronnu CosHna u
3BE3/

24

Mnuneunsiii [IyTe — Hama I'anakTuka.
Ilonoxxenne n nBuxenue CoyHLA B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
SIApax rajJjakTUK

25

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.
MeraranakTuka

26

Hepeennsie mpo6iieMbl aCTpPOHOMUU




27

KontposbHas padota «251eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKU»

28

Ob6o06maromuit ypox. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHONH 1
ITUYECKOH chepax NesaTeIbHOCTH YeTOBEeKa

29

Oo6o06maromuit ypok. Ponb u mecto puzuku
U aCTPOHOMHH B COBPEMEHHOU HAay4YHOU
KapTUHE MHpa

30

O6006matrommii ypok. Poib ¢puszndeckoit
TeOpHH B (POPMHUPOBAHUY TPEACTABICHUN O
¢bu3nyecKoi KapTUHE MUPA

31

Ob6o6matromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpa B 00LIEM STy
COBPEMEHHBIX €CTECCTBCHHO-HAYYHBIX
MPEJICTABIEHUNA O TPUPOJIE

32

33

PesepBHbIil ypok. MaruutHoe mnoie.
DNEeKTpOMarHuTHAasE UHIYKIHS

PesepBHbiil ypok. OnTrka. OCHOBBI
CHEHAJIbHON TE€OpUH OTHOCUTEIBHOCTH.
KBanroBas ¢uzuka. D1eMeHTHI
ACTPOHOMMH U aCTPO(PUUKU

34

Hrorosas koHTpoapHas paboTa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* ®dusuka, 10 knace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmectBo «M3natenbetBo «IIpocBemerue»
» ®usmka, 11 xirace/ Mskumes I'.J1., Byxosues b.b., Hapyrua B.M. non penakmueit
[MapdentoeBoit H.A., Akunonepnoe o6mectBo «M3natenbctBo «IIpocBenienue

METOIUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

» dumsuka, 10 kmace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. mox penakiueit

IMapdentreBoit H.A., AkunonepHoe obmecTtBo «M3natensctBo «IIpocBemenue»

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

[NapdentoeBoit H.A., Akunonepnoe obmectso «M3narenbectBo «IIpocBenienue
®dusuka. 11 xmacc. ba3oBsiii ypoBenb. Metoaudeckoe nocooue (aBtop B. A. KacbsiHOB).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://nsportal.ru-corranapHas ceth pabOTHUKOB 0Opa30BaHHS.
http://markx.narod.ru/pic/ -pusuka B mkose
https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11
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