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HOACHUTEJBHASA 3AIITMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ybTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHON mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€toM (enepaiabHOol pabouell HporpaMMbl BOCHUTAHHS U
KOHIENINK TpernogaBaHusi ydeOHoro mnpeamera «dusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTrPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaIpaBlIeHO Ha (OpMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10-11 xmaccoB mpu
oOyueHuH ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm OPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METANPEIMETHBIM pPE3yJIbTaTaM
oOyueHHus, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTH pealu3ali MEXIPEIMETHBIX
CBA3€H (U3BHKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TNpenMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, PEAMETHbIE (Ha 0a30BOM ypOBHE).

[TporpamMMma 1o ¢pu3HKe BKIIOYAET:

e INIAHUPYEMbIE PE3YNIbTATHl OCBOEHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHUS;

e coziepkanue yueOHoro npenmMera «dusuka» no rogaM oOy4eHHs..

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypce PpU3uKn — cucTeMooOpa3yroui
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHUE 3aKOHBI
JIeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbuszuyeckorr reorpadueir U actpoHomued. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJYYEHUs HOBBIX MATEpUAJIOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJd B (hOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa oOydarouiuxcs, B (OpMUpOBaHHUE YMEHHI NPUMEHSThH
HAy4YHbI METO]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gu3ukd Ui YpOBHSI CpPEIHEro O0OIIero o0pa3oBaHUs
MOJIOKEH psA WAEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh KaK IPUHUUIBI €ro
OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAECPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beUHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBisieTCs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJe.

Hoea cymanumapusayuu. EE peanuzauus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMATa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTHeM OOIECTBAa, a TakXke C  MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU IIpoOIeMamu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusumkm mpeamosiaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYECKUX TMPHIIOKECHUI
U3YYEHHBIX TEOPUIN U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsi TMOCPEACTBOM BBEJCHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXKICHUSI
po0JIeM palMOHATBLHOTO MTPUPOIOTIOIL30BAHMSI U AKOJIOTHIECKON 0€301TacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (hopmMupoBaHHEe TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (PU3UIECCKOU TEOPHH, POoJid (HyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEIACTABICHUAX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHHWS CCTCCTBEHHO-HAYYHBIX SBICHUA W
IIPOIICCCOB).

CuCTeMHO-ACeSTENHHOCTHBIN TOJX0/I B Kypce (M3UKU pPEaTn3yeTcsl MPexk/e
BCEro 3a CUET OpraHW3allid IKCIEPUMEHTANBHOU ACSITCIBHOCTH O0YYarOIIUXCS.
Jlns  6a30BOro ypoBHA Kypca (QU3MKA — 23TO HCHOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme o (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKHUX
MpakTUYeCKux paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOIUMBIX  JUIsl KOHTPOJIA M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHameHus kaOuHera ¢usmku. Ilpm d>ToM oOecrieunBaeTCs  OBJIAJICHHE
OOyYaroIMMUCS YMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB II0 TIPOBEPKE
IIPEJIOKCHHBIX THITOTE3.

bonbimoe BHUMaHME yAENSETCS PEIICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amau. [Ipu 3TOM 119 pacd€THRIX 3a/1ad MPUOPHUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOMN (PU3UIECKON MOJICITBIO, TTO3BOJISIONINE MPUMEHSATh H3yYEHHBIC 3aKOHBI 1

3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieia Kypca, Tak U UHTETPUPYS 3HAHUS U3
pa3HbBIX pasnenoB. /(s KadyeCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
0OBSCHEHHE TPOTECKaHUS (U3MYCCKUX SBJICHWH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3UYECKOM MOAENU IS CHUTYallud MPaKTHUKO-
OpHEHTHPOBAHHOTO XapakKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-



TEXHUYECKOMY OOECIedYeHHI0 Y4eOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(U3UKK HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHIX
NpeIMETHOrO0 KaOuHeTa (U3HKUM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kaOuHeTe (U3MKU TODKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpPYJAOBaHUE ISl BBITIOJIHCHHSI YKa3aHHBIX B
nporpamme no (pU3HKe YYEHHMYECKUX MPAKTHYECKUX padOT U JIEMOHCTPAILMOHHOE
o6opyoBaHUE.

JleMoHCTpalioHHOE 000pya0BaHUE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme 10 (HU3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUM W  MPOLECCOB, OMIHMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JiI YUYEHUYECKUX MPAKTHUUYECKUX paldoT
(dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pPacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronmxcs. TeMaThyeckue KOMIUIEKThI
7a00paTopHOrO O00OPYAOBAHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX Ja0O0OpATOPHUH.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKH B 0011EM 00pPa30BAHUHU SBJIFOTCS:

e popMHupoBaHNE HHTEpEca M CTPEMJICHHA OOyYaromMXCsi K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/€ MO3HaHUA U (HOPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

« hopMHUpOBaHNE HayYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB
CTpOCHHMSI MaTepuH U (PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHUE yYMEHHMI OOBSACHATH SIBJICHHUS C  HCIOJIb30BAHUEM
bu3MYecKuX 3HAaHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TPEACTABICHUM O pOJNM (PUBUKU JUISI Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX Lened oOecredrBaeTCsl pelIeHneM CIEAYyIOIUX 3a7ad B

npoLecce U3ydeHus Kypca (pU3uKy Ha ypOBHE CpeHEro o0LIero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00muX (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIIEMEHTBI aCTPO(DU3UKH;

e popMupoBaHUE YMEHWI TPUMEHSIThH TEOPETUUYECKUE 3HAHUS  JUIA
OOBsICHEHUST (PU3WYECKUX SBICHUA B TPUPOAE U IS TPUHITHS
IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOU XKU3HU;

¢ OCBOEHHE CIOCOOOB pEHIeHUs pPa3jIM4HbIX 3aJad C SBHO 3aJIaHHOMN
buznyeckoil Monenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3zanue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 331auH;

e IOHUMaHUE (PUBNYECKUX OCHOB W MPUHIMUIOB JCHCTBUS TEXHUYECKUX



YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMUSIHUS HA OKPYKAIOIILYIO
cpeay;

e OBJIQJICHUE METOJaMHU CaMOCTOSITEIILHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanuu UHGOpMaIH,
OTpeeNIeHNs TOCTOBEPHOCTHU MOTyUYEHHOTO Pe3yJbTaTa;

e CO3/IaHHUE YCIIOBUM [JIsl Pa3BUTUS YMEHUM NPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPYECKOU J1€ITEIbHOCTH.

Ha usyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 kiacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraemeiii B mporpamMMe Mo (U3MKE TMepeueHb Ja0OpaTOPHBIX H
MPAKTUYECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JIeJaeT BBIOOD
poBelieHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHAUBHUAYyaTbHBIX
0COOEHHOCTEHN 00yUYaroIIMXCA.

COHAEPXAHUE OBYUYEHUM 10 KITACC
Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOIO NIO3HAHUS

®usnka — Hayka o mnpupone. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
mupa. Posb DOKCllepuMeHTa M TEOPUM B IPOLIECCE TIO3HAHMUS IPUPOLBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (puU3MYecKuX SIBICHUN U MpoueccoB. HaydHble rUmOTE3bI.
duznyeckre 3aKOHbl U TEOpHUH. ['paHULIBI MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u mecTto Qu3NKu B GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(PPOBBIE H3MEPUTENIbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBmxeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHSI.
Cucrema otcuéra. TpaekTopus.

[lepemernienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOW TOYKH, MX MPOCKIMU HA OCHU CHUCTEMbI KOOpJWHAT.
CioxxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMpsSIMOJUHENWHOE BIXeHue. I 'paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HMWS, NOYyTH U NEPEMEIICHUA
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobogHoe nmageHue. Y CKOpeHrne CBOOOHOTO MaACHUS.

KpuBonuueitHoe  nBwkeHue. J[BWkeHME  MaTepUambHOM  TOUYKH MO
OKPYKHOCTH C IIOCTOSIHHOU 110 MOAYJIKO CKOPOCTBIO. YTJIOBAsk CKOPOCTbh, JIMHENHAs



ckopoctb. [lepuoa u yactota obpaiienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA W IMPAKTUYECKOE MPUMEHEHHE: CIIHUJIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEITHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTFOCTPALUs KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUHN C UCIIOJIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3pEKECHHOM ITPOCTPAHCTBE.

Habnronenue ABMKEHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi cBOOOHOTO NajeHus. Hanpasienue ckopocTu pu
JIBMYKEHUU TI0 OKPYKHOCTH. YueHuueckuii skcnepumenm, 1abopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUA C UEIbI0 ONMPEAECICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXAY NYTAMH, MPOWUJICHHBIMUA TEIOM 3a
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM INIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS [IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue nB>KeHUS TeIa, OPOLMICHHOTO TOPU30HTATIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hbrotona.
NHepunanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HproToHa
JUI. MAaTEPUaAJIbHON TOUKM. Tpernii 3akoH HproTOHA 1151 MatepraibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectr. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buabl TpeHus (okosi, ckoybxeHus1, kauenus ). Cuia tpenusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nmokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHuJIbBl OTHOCUTENIBHO OCH BpaumeHus. llnedo cuibl. YcioBug
paBHOBECHS TBEPJIOTO TEJIA.

TexHH4ecKkrue YCTpPOWCTBA U IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Je(OPMAIIHH.



HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUMU.

CpaBHEHHE CUJI TPEHUS ITOKOsI, KAYECHUS U CKOJIbXKCHUS.

YcnoBus paBHOBeCHUS TBEPIAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHne nBM>KEHUS OpycKa 110 HAKIIOHHOW MJIIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,

BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00pasle, OT UX

nedopmanum.

HccnenoBanve yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO OCh
BpAllCHMSL.

Tema 3. 3aKonbl COXpaHeHus é Mexanuke

Wmiynbc MaTepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMIynbsC CHIIBI 1 U3MEHEHME HMITYJIbCa TeEJIA. 3aKOH COXPAHEHUs HMIIYJIbCA.
PeakTuBHOE IBI>KECHHE.

PaboTa cuinbl. MOIIHOCTB CHJTBI.

Kunernueckass s3Hepruss MarepuaibHOW TOYku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

[ToTennmansHas DHEPTHUSL. [ToTrennmanbHas DHEPTHUS yIpyro
neopMUpoOBaHHOM  TpyxkuHbl. [loTeHUManbHast 3Hepruss Tena  BOJIU3HU
ITOBEPXHOCTHU 3EMJIH.

[ToreHuuanbHble W HeENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTEHIMAIBHBIX CHJI C HW3MEHEHUEM MEXAHWUYECKOW SHEPrUH CUCTEMBI TeEIl.
3aKOH COXpAHEHUSI MEXAHUYECKON YHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHHUE: BOLOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexoa MOTEHIUATBHON SHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCoMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYEeCKOW sHepruu
TEJa Ha PUMEPE PaCTSIKEHUsI PE3UHOBOIO KTy Ta.

Paznen 3. MoJiekyasipHas Gpu3uKa U TEpMOJUHAMHKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOIU Meopul
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABWKEHUS U
B3aUMOJICMCTBUS YaCTUI[ BelecTBa. MOJENIW CTPOCHUs Ta30B, KUJIKOCTEW W
TBEPABIX TeJ U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATUX Mojelneil. Macca u



pa3mepsbl MmoJieky. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ maMmepenue. lllkana Temneparyp
Llenbcus.

Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HACAIBHOIO raza. AOCONIOTHas TeMIiliepaTypa Kak Mepa
CpeaHEd KWHETHMYECKOM DJHEPrMU TEIUIOBOIO JBMKEHMs dactul rasa. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue MenneneeBa—Kiranenpona.
3akoH JlanproHa. M30mponecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOLIME TUCKPETHOE CTPOCHUE BEIIECTBA, (QoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUIA.

OnpbiThl 10 AUGPGY3UN KUIKOCTEN U ra30B.

Mojenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita LlTepHa.

OMBbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSIHUS HACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Maccel BO3/lyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE MU3MEPEHUM
00bEMa KOMHATBHI, TABJICHUS M TEMIIEPATYpPhl BO3/IyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXKAY TapaMEeTPaMH COCTOSTHUS

pa3peKeHHOororasa.
Tema 2. Ocnogbvl mepmoOuUHaAMUKU
TepMmoanHamuueckass cucteMa. BHYTpeHHsIsI dHEprus TEPMOJMHAMUYECKONCUCTEMBI
U crioco0kbl €€ n3meHeHus. KonruecTBo TemioTel U pabota. BHyTpeHHss sHeprus
OJTHOATOMHOT'0 UAEANBHOTO ra3a. Buael Temonepenayn: TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3IIyYeHUE. Y JeIbHas TEIUNIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IIpU TEIUIONEPEaaye.

[Tonsitue 00 aamabatHOM Tmporiecce. I[lepBwiifi 3aKOH TEPMOIMHAMUKH.

[IpumeHeHue mepBOro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.
Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoIeccoB B MPHUPO/IE.
TennoBbie MamIMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MammHaX. Koadduiment mnoae3Horo
nerictBus TerutoBor MammHbl. [lukin KapHo um ero ko3pduumMeHT IOIe3HOro
NENCTBUSL. DKOJIOTUYECKHE poOIeMbl TEIUIOHEPTETUKHU. T eXHUUECKUE
YCTPOMCTBA U MIPAKTAYECKOE MIPUMEHCHHUE: JIBUTATENb



BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIbHUK, KOHIUIIUOHED.

Llemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKK u3 OYTBUIKM TOJA JAEWCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MMyTEM TpeHUs (BUIACOIEMOHCTpAIIHS).

N3MeHeHne BHYTPEHHEN 3HEPTrun (TEMIIEpaTyphl) Tela NpH TeIUIonepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azcpezamnvie cocmoanusa eéeuwecmea. Dazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcauus. Mcnapenue u kumneHue. AOCONOTHAS U
OTHOCUTEJIbHASL BJIAXHOCTh BO3ayXa. HachelmeHHblid map. YaenbHas Teruora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucrawuipl. CoBpemeHHble Martepuansl. [LmaBnenue wu
KpucTayui3aius. Y aenbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHHE TETIOBOTO OalaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJI€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTETBHOM BIAKHOCTH BO3YXa.

Pa3znen 4. DnekTpoauHAMUKA

Tema 1. Inekmpocmamuka

DNeKkTpu3anmsl Tejl. ODJEKTPUUECKHil 3apsia. JBa BuIa JJIEKTPUYECKHUX
3apsiioB. [IpOBOMHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHsblil 3eKTpUUeCKuil 3apsi.
Dnektpudeckoe noje. Hanpssk€HHOCT anekTpuyeckoro nois. [Ipuanun

CyNEepHoO3ULIUA  BJEKTPUUECKUX  moJjied.  JIuHuM  HanpssKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGora cun  anexrpocraruueckoro  moss.  Ilotenmuman.  Pa3sHocth



noTeHuuanoB. IIpOBONHMKM M JUANEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHULAEMOCTb.

OnekTpoémMkocTb. KonaeHcaTtop. DIeKTpOEMKOCTh IIIIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsHLKEHHOT0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI AEUCTBUS AJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOJTHUKH B JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMPNEKTPUKY B DJIIEKTPOCTATUIECKOM IIOJIE.

3aBHUCHUMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IUTACTHH, PACCTOSIHUS MEXITY HUMH U IU3JIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHLKEHHOTO KOHJEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 31exkmpuyeckuit moxk. Toku 6 paziuunvix cpeoax

ONEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
Ncrounnkm Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydacTKa LEu.

DNEKTPUYECKOE CONPOTUBJIEHHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIETBHOE, CMENIAHHOE COEINHEHUE IPOBOJHUKOB.

PabGora »snektpuueckoro Toka. 3akoH JDxoyms—Jlenua. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma Jj1s1 MOJTHOM (3aMKHYTOM) 3JIeKTpuuecKoi 1enu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  NPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT Temreparypbl. CBEpXIIPOBOIUMOCTb.

DOnexkTpudecKknil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKWY. CobOcTBeHHass U IpUMecCHasT  MPOBOAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALNS. DIIEKTPOJIN3.

DIIEKTPUYECKHN TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATEIBHBIA pa3psi.

Monaus. [1na3ma.
TexHHYeCKHe YCTPOMCTBA M MPAKTHUYECKOE IPUMEHCHHUE: aMIEPMETP,

BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN MO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA U011, TAIbBAHUKA.



Jlemoncmpayuu

N3mepeHne cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTbH CONPOTUBICHUS WIMHIPUUECKUX MTPOBOJHUKOB OT JUITMHBI,
IUIOIIA/IU TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMenaHHOE COeIMHEHNE TPOBOAHUKOB.

[IpssmMoe wm3MepeHue dIeKTpOoABWKyLIeH cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSS MPOBOJUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul

M3y4yeHne CMEIIaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepenne 371eKTpOABUKYILEH CUIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmronenue snektponmnsa.

Me:xknpeameTHbie CBA3M

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyiiecTBiseTcs ¢
y4€TOM COJEpKATEIIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMud MaTeMaTHKH,
OMOJIOTMH, XUMHUH, Feorpaduu U TEXHOIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, Hay4yHbId (aKT, rurnoresa, (uanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJCIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, runep0osa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX MPOEKIMH Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B )KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEIJIONEpPEIaUH, TEMIOBOE PaBHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEU U

ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJMTHYECKAS JTUCCOIHAIINS,
raJlbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: nipeoOpa3oBaHUE IBUKEHUN C HWCIIOIH30BAHUEM MEXaHU3MOB,
y4éT TPEHHS B TEXHHKE, IOIIMITHUKN, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATECNIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIWUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIyYeHUS COBPEMEHHBIX MAaTepHaloB, B TOM 4YHCIIE HAaHOMATepUAJIOB, U
HAHOTEXHOJIOTUH, JJICKTPOCTATUYECKAsl 3aIlUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEpOKC, CTpYWHBIN NPUHTED, DJIEKTpOHArpeBaTeIbHbIC pUOOPHI,



AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, rajbBaHUKA.
11 KJIACC

Pasznen 4. DnekTpoaMmHAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHUTBHL.  B3auMoneWCcTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMM. [IpuHImn cynepnosunnu
MAarHATHBIX NOJIed. JIMHMKM MarHuTHOM WHAYKUWH. KapThHa JMHWKA MarHUTHOM
WHIYKIHMH TOJISI HOCTOSSHHBIX MAarHUTOB.

MarnutHoe 1IOJI€ TIPOBOJHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TMOJIS JUIMHHOTO MPSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanMoaeicTBrue MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOayJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOqyNb U HamIpaBlICHUE. [[BUKEHNE 3apsIKEHHOW YaC THUIbI
B OJIHOPOJIHOM MarHUTHOM noJje. Pabora cuisl Jlopenua.

SIBnenue 2NeKTpOMarHUTHOW MHAYKUMHU. [lOTOK BEKTOpa MarHUTHOM
UHIYKUUU. OJIEKTPOJABIKYIIAsA CHIA MHAYKIHUH. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papajes.

BuxpeBoe »anekTpuyeckoe mosie. ODIEKTPOABWKYIIAs CHila WHIYKIUU B
IIPOBOJHMKE, IBWKYILIEMCS [IOCTYIIATEILHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh. fIBIEHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHIIA
CaMOMHYKIINH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: II0CTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOABUraTENb, YCKOPUTEIU SIEMEHTapHBIX
YacCTULl, MHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHE IIEKTPOHHOTO ITy4YKa MAarHUTHBIM IOJIEM.

JlvHUM MHAYKIUA MAarHUTHOTO TOJISL.

B3anmonenicTBue AByX IPOBOAHUKOB C TOKOM.

Cuna AMnepa.

JevicTBre cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJABHKYILIEH CUJIbl MHIYKIMU OT CKOPOCTH M3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBreHrEe cCaMOMHAYKIMU.



Yyenuueckuii oxcnepumenm, 1abopamopusle padbonivl

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccenenoBanne 1eUCTBUSA MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.
HccnenoBanue sBJIEHUS dJIEKTPOMAarHUTHON MHIYKLUH.

Paszpnen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbvle KONEOAHUS

KonebarenbHas  cucrema. CBOOOJHBIE  MEXAaHWYECKHME  KOJeOaHUS.
["apmonnueckue xonebanus. Ilepuox, wactota, ammumtyaa u (asa kojeOaHUi.
IIpyXuHHBIA MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'aPMOHMYECKUX
kosiebanuil. [IpeBpalieHue 3Heprun Npyu rapMOHNYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJIeOAHUS B
UCAJTBHOM KOJEeOaTeIbHOM KOHTYpe. AHAJIOTUsi MEXIy MEXaHUYECKUMH U
AJIEKTPOMAarHuTHeIMU KosieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPTUHU B UJCATBHOM KOJIE0ATEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxarolux KosneOaHUsX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosiebanus. Pezonanc. BeiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
IEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa WU
HaIPSHKCHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya U nOTpedICHUE IEKTPUUECKON
SHEPrur. DKOJOTHUYECKHE PUCKH MPHU MPOU3BOJCTBE 3ieKTpodHepruu. KynpTypa
UCIIOJIB30BAHUS JIEKTPOSHEPTHH B MIOBCETHEBHOW KU3HH.

TexHuyeckue yCcTpoWCTBAa M MPAKTHYECKOE INPHUMEHEHUE: DIIEKTPUUECKHUN
3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKA, JIMHUH 3JIEKTpOornepeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KoyeOaTeNbHOM cuCTeMbl (MPYKUHHBIM WiIn
MaTeMaTUYECKU MasTHHK).

HaOmronenue 3aryxatomux kojiebanuid. MccienoBanue CBONCTB
BBIHYKJICHHBIX KoJieOanuii. Habnrogenue pe3oHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIEC KOJIE€OaHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMNPSXKEHUST OT BPEMEHHU) s
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3oHanc nmpu MOCIENOBAaTEIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
MHIYKTUBHOCTH U KOHIEHCATOpa.

Monenb JIMHUM 3IEKTPOoIepeaayu.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTH ¥ MacChl rpy3a.

HccnenoBaHre NEpPEeMEHHONO TOKAa B LENM M3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHumHble 60JHbL



Mexanndeckue BOJIHBI, yclOBHs pacnpocrpanHeHus. Ilepuon. Cxopocts
pacnpocTpaHeHuss M JUMHA BOjiHBL. [lomepedHble W NPOAOJIBHBIE  BOJIHBIL.
HuTepdepentus u nudpakiius MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DONEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMHuas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPaXeHUE, MPEIOMIICHUE, MOoyspu3anus, Tudpakuus,
uHTepdepeHuust. CKOpoCcThb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI PaAVOCBS3U U TENEBUACHUS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYXKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas IMAarHOCTHKAa B TEXHHKE M MEIWILMHE, pajaap,
paguonpUEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacCIpPOCTPAHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiomeecs Teno Kak UCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: M NpeIoMICHUSI MEXaHUUECKHUX BOJIH.

HaOmronenune uatepdpepeHnu u q1udpakiuy MEXaHUUeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIUTYAOU U
4acTOTOM KOJeOaHUIA.

HccenenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)kKEHUE,
MpesioMJIeHUE, Nosipu3auus, Judpakius, HHTep(epeHus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHOE pacnpoCcTpaHEHUE CBETA B
oaHopoHou cpeae. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

Otpaxenue cBeTa. 3akOHbI oTpakeHus: cera. [locTpoeHune n3zoOpaxkeHuil B
IJIOCKOM 3€pKale.

[Tpenomiienue cBeta. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOJIIOTHBIN MMOKa3aTeb
npesomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja mnOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CinoxHbIi cocTaB 6enoro cseta. Lser.

ColOuparomue U pacceuBaromiue JuH3bl. ToHkass JuH3a. DokycHOe
paccTOsIHUE W ONTHYECKas Cujla TOHKOM JuH3bl. [locTpoenue wuzoOpaxkeHUil B
coOMparomX U paccewBaromux JuH3ax. DopMmysa TOHKOW JIMH3BI. YBEITUYCHHE,
JTaBaeMoO€ JTMH30M.

IIpenensl TpUMEHUMOCTH TEOMETPUYECKON ONITUKHU.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpPEHLIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpaxknus cBera. [JudpakumonHas pemérka. YcaoBHe HaOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpH  MaJI€HUM MOHOXPOMATHMYECKOTO0 CBEeTa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBa W MPAKTHUECKOE NPHMEHEHHE: OYKH, JyIIa,
doToamnmapaT, NPOEKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOE pacmpoCTpaHEHHE, OTPaKEHHWE U MPEIIOMIICHHE CBETa.
OnTrueckue TpubOpBHI.

[TonHoOe BHYTpeHHEE oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanrie CBOMCTB M300paXKEHUN B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue unrepdepeHimy cBera.

HaGnronenue nudpakuuu cBera.

HaGnronenue nucnepcuu cBera.

[TosryueHue crekTpa ¢ MOMOIIBIO0 TPU3MBI.

[Tomydyenue crekTpa ¢ HOMOUIbI0 AUPPAKIUOHHON PEIIETKY.

Habmronenue monsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3Mepenue nokasarens npeioMiIieHus cTekia. MccnemoBanme CBOMCTB
n300pakeHuii B inH3ax.Habmonenne qucnepcun ceera.

Pa3nes 6. OcHOBBI cCIeMAJIBLHOI TEOPUH OTHOCHTEILHOCTH

['panuubl  TPUMEHUMOCTH  KJIacCMyeckoM  mexaHuku.  [locTynars
CIIELIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BAKYyyM€, IPUHLIMI OTHOCUTEIHLHOCTA DUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpAIlCHUE
JUTUHBI.

DHEprus 1 UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YACTUIIBI. DHEPTHUS
MTOKOSI.

Paznen 7. KBanToBasi puzuka
Tema 1. Dnemenmul K6anmoeoii onmuKu
®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CTonmeroBa. 3aK0oHbBI
doroadpdexra. Ypasuenue DitHmTediHa ans porosddexra. «KpacHas rpanuna»
dboTorddexra.



JlaBrenne cBera. OnbiTel [1. H. JleGenena.

XUMHUYECKOe JeHCTBUE CBETA.

TexHuueckue YCTpONCTBA W MpaKTUYECKOe MpUMEHEHHue: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHas: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIACTHUHOM.

Hccnenoanue 3axkoHOB BHEIHETO (hoToddhdexTa.

Ceroauo.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuio o -4acTHII.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydeHwe W MOTJIOIIEHHE
(GOTOHOB MpU MEpexoJe aToMa C OAHOTO YPOBHS SHEPruuM Ha Apyrou. Bumsl
criekTpoB. CHEKTp ypOBHEHN 3HEPTUM aToMa BOAOPOA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKIECHHOE U3TyUYCHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue NIMHBI BOJHBI J1a3epa.

HabGmronenue nuHeRvyaThiX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HaOmronenue TuHeM4aToro cnexkTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTh CTpoeHUs siapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompepeneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, raMMa-U3Iy4CHUS.
BrnusiHne paanoakTUBHOCTH HA KMBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeulTpoHa. Hykimonnas moxens sigpa I'eitzenOepra—
NBanenko. 3apan sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbpda-pacnaa. OIEKTPOHHBIM M TO3UTPOHHBIA Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOTO pacnaa.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

S nepHble peakunu. JleneHrue u CUHTES sIEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOAeCTBUSA. ENMHCTBO (hr3MUeCcKOi KapTUHBI MUPA.



TexHuueckue yCcTpoHWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUM.

Bupa 3Bé3anoro Heba. Co3Be3gusi, sipKU€ 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

Conneynas cucrema.

Connue. ConHewyHass akTHUBHOCTh. Mcrounuk sHepruu CosHIIA U 3BE3N.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KacC —
CBETUMOCTB». 3BE31bl TJABHOM IMOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JJIs 3BE3]] IIaBHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEE CTpOEHUE



3B€31. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3BoMtounu ComHIa u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunbiii Ilyte — nama [amaktuka. Ilonoxenue u nuwxenune ConHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBazapbl. YHEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06m1a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausa CEeBEPHOIo NOJIyLIapUsl U IPKUE 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lytu.

O6o01maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (opMupoBaHUU TpeACTaBICHUU O (UMYECKOW KapTUHE MHpa, MECTO
bu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJACTABJIEHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMHh MATEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCIEPUMEHT, MOJICIUPOBaHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peUIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHUE TUIOMIAIHU TJIOCKUX GUryp u o0bEéMa Tell.

buonocusn: >nexTpuyeckue SBIEHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBUXEHHUS B )KUBOW MPUPOJIEC, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BAHMS KPHUCTAUIMYECKON pEETKU, CHEKTpalIbHBIN
aHaJIN3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
(doTOCHEMKA 3€MHOI MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHMHUM DIEKTPONEPEAAY, TE€HEPATOpP IEPEMEHHOIO TOKa,



ANEKTPOJBUraTeNlb, WHAYKIMOHHAS I[€4Yb, pajap, PaJuONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
conneynas 6atapes. [NIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA

[TIPOTPAMMLBI 110 ®U3UKE HA VYPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUMA

OcBoenue yueOHOro mnpenmera «PDu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TipenMera «Du3ukay TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKJICHHH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OTBbITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIUTATEJILHOMN AEATEIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:kaIaHCKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYCTIOBEYCCKMX T'YMAHUCTHYCCKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaxX TIPakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJICHCTBOBATH C COIIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIEC B
NEATEIIbHOCTU YYEHOTI0;

OCO3HAHUE JTUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYYIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAst 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCyIIEro (U3NIECKON HayKe; TPYAOBOTO BOCITUTAHUSI:



MHTEpPEC K pa3MuHbIM cdepaM NpodecCHOHANBHON AesSTENbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHbL;

TOTOBHOCTBH M CTIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH
(GU3HKN HA IPOTSHKEHUN BCEH JKU3HM,

5) 3K0JI0rH4YecKOro BOCIIMTAHHUS:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOUW KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

pacIIMpEHUE OIbITa ACATEIBHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUM 110 QUBHUKE;

6) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus: (PU3MKKM  OCYHIECTBJATh MPOEKTHYHD U HCCIEHOBATENbCKYIO
NEeATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIEe 1eHCTBUSA
ba3oBble JJoruueckue aeMcTBUS:

CaMOCTOSITeILHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIBHOCTH, 33JaBaTh MAPAMETPHl U KPUTEPUU HX
JIOCTHIKCHMS,

BBISIBIIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;

pa3pabaTeiBaTh IJIaH pelieHus] MpoOJieMbl ¢ YY4ETOM aHaIM3a MMEIOIIHUXCS
MAaTEpUaJIbHBIX U HEMATEPHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINIOJNHATH pabOTy B  YCJIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE NPU PEIICHUN KU3HEHHBIX MMPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJIAJIETh HAYYHOM TEPMUHOJIOTUEN, KIIFOYEBBIMU NOHATUSMHA U METOJIAMHU
(u3nUecKoil HayKH; BJIaJIE€Th HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U MPOEKTHOM
NEATEeIbHOCTU B 00J1aCTU (PUBHKHU, CTIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TTOMCKY METOJIOB pelleHUs 3a/1a4u (PU3NYECKOro COIepKaHus,
MIPUMEHECHUIO PA3JIMYHBIXMETOJA0B MTO3HAHUS;



BIAJCTh BHUJAAMH JEATCTLHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEpIpETalry, MpPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUN yUIeOHBIX TPOCKTOB B 00J1acTh (pU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHl HJisl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IIOJNIyYCHHbIE B XOJE pEIICHUS 3aJauyd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
JESTETLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3HKHY;

JaBaTh OIICHKY HOBBIM CUTYaIIUsSIM, OIIEHUBATH TPHUOOPETEHHBINA OITBIT;

YMETh TEPEHOCUTh 3HaHWUA 10 (U3MKE B MPAKTHYECKYIO 00JaCTh
KUZHEACATEITLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIIBHBIE TOXOIbl U PEUICHUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, IOMYCKAIOIINE allbTePHATUBHBIC PEIICHMUS.
Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TONydCeHHsS] MHPOpMauu (HU3UIECKOTO COJCPIKAHHS W3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CUCTEMATH3AlMI0 U WHTEPIpETalni0 WHOOpPMAIMU pa3IMYHBIX BUAOB U (popMm
MIpEeICTaBIICHHUS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIB30BaTh  CPEICTBAa HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProHOMHKH, TEXHHUKH OE€30MMacHOCTH,
TUTHEHBI, PECYpCOCOEpeEHHUsS, TPABOBBIX H OJTHYCCKUX HOPM, HOPM
MH(pOpPMAITMOHHON 6€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJEP)KaHMUS B pa3IU4YHBIX (opmaTax c
y4€TOM Ha3zHaYeHUsT HHPOPMAIMH U [IEJIEBON ayAUTOPUH, BEIOUPAsT ONTUMATBHYIO
dbopMy npeacTaBICHUS U BU3yaIU3aIiu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM U BO BHE-ypOUHOU
NEeSATENBbHOCTH; PACIIO3HABATH MPEANOCHUIKA KOH(DIMKTHBIX CUTYallUd U CMATYaTh
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W HCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHIAWBHAYaJbHOU
paboTHI;

BbIOMpaTh TEMATHKY M METOJbI COBMECTHBIX AEHCTBHI € y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXOr0 YieHa KOJJIEKTHUBA,



OPUHUMATh  I[IETM  COBMECTHOW  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUS TO €€ MOCTH)KEHHUIO: COCTAaBJIATh IUIAH JIEHCTBHIA,
pacrpeneisiTb pojiu ¢ y4ETOM MHEHHH YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OLICHMBAaTh KAa4eCTBO CBOET0 BKJIaJa M KaXKJIOTO yYaCTHHKA KOMaHIBI B
oOIIHif pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEM C TO3WIHMUA HOBHU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBISATh TMO3UTHUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

Pery/iiTUBHbIE YHUBepPCaJbHbIEe y4eOHbIe /1eiicTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEJIbHYIO ACSITEIBHOCTh B 00JacTH
(U3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX U KadeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS IPAKTUUECKON pabOTHI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIOUYTEHUI;

JaBaTh OI[EHKY HOBBIM CUTYaIIUsIM;

pacmpsATh paMKU YYEOHOrO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTD 3a peleHue;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULMU B 00JacTU
(Gu3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEJILHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YIbTATOB IIENISIM;

BJa/JeTh HABbIKAMU  IIO3HABaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEpUIaeMbIX JEHCTBUI M MBICIUTENbHBIX MPOLECCOB, WX pE3yIbTaTOB MU
OCHOBAHU; MUCIMOJB30BaTh MPUEMBI pediekcun NI OICHKH CUTYallld, BBIOOpa
BEPHOTOPEIICHNUS;

YMETh OILICHWBAaTh PUCKH M CBOCBPEMEHHO MPUHUMAThH PEIICHUS MO WX
CHIDKEHUIO;

OPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TpPU aHadu3e pe3yIbTaToOB
JesITeIbHOCTH;

IPUHUMATH ce0s, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHalIW3e pe3yIbTaToB
JeSITeIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKH.

B mponecce nocTrkeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPAMMBI



mo ¢u3MKe MII YPOBHS CpeaHEro oOmero oOpa3oBaHUs Y OO0ydYaIOIUXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIJICKT, IpeIoJIararoIIun
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKITFOUAIONIETO CITIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSTHUE, BUACTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHATIBLHOU CQEpHI,
OBITH YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBhCA K
YMOIMOHAIBHBIM H3MEHEHHSIM | TTPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIONICH CTpEeMIIEHHE K JOCTHIKCHHIO TSI U
yCIexy, ONTHMH3M, WHHIIMATHUBHOCTh, YMCHHE JICHCTBOBATH HCXOJS M3 CBOHMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAOIIEH CIOCOOHOCTh MIOHMMATh 3MOIIMOHAILHOE COCTOSHUE
JAPYTHUX, YYUTBIBATh €r0 NPH OCYIIESCTBICHHHM OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIIOJIbMH, 3a00TUTHCSI, TPOSIBIIATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy obydenuss B 10 kiiacce mpeaMmeTHble pe3yiapTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEILHOCTH JIIOAEH;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJIENeil:
MaTepuaibHasi TOUKa, HHEpIHaJIbHAsl cCUCTeMa OTCY€Ta, abCOOTHO TBEPIOE TEJO,
UJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUN 3aps] MpU pelieHud (PU3MYECKUX 3a/Jady; pacrno3HaBaTh
¢usnueckue saBieHus (MpoLEcchl) U OOBSACHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEILECTBA U AJIEKTPOJUHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE JBH)XKEHHE, CBOOOJIHOE
MaJCHUE TeJ, JBWKEHUE II0 OKPYKHOCTH, WHEpLMsS, B3aUMOJEHCTBHE TeEI,
muddy3usi, OpOYHOBCKOE [BHMXKEHHME, CTPOEHHE >KHIKOCTeH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tell MpU HArpeBaHUU (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJEHCALMs, IUIaBJICHUE, KPUCTALIM3ALMS, KHUIIEHUE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXY NapaMeTpaMH COCTOSIHUSA T'a3a B M30IPOLECCAX, DJIEKTPU3ALMS Tel,
B3aUMO/JICCTBUE 3aPsIIO0B;

OIKCHIBATh MEXAaHUYECKOE JBIKEHHE, HCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa,
UMITYJIbC T€Jla, KUHETUYECKash SHEPIHs, NOTEHUUAIbHAS JHEPTUS, MEXaHUYECKas



paboTa, MeXaHUYeCKas MOIIHOCTh;, IpPU ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3MUecKuil CMBICT MCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYEHUS U €IMHMIIbI,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIUYUHY C JAPYTUMH
BEJINYUHAMU;

ONMUCBHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONB3YSl (DU3MYECKHE BEIWYUHBL JIaBJICHHE Ta3a, TeMIlepaTrypa, CpeaHsis
KMHETUYECKasi SHEPrUsl XaOTHYECKOTO JIBHIKEHHSI MOJIEKYJI, CPEIHEKBaApaTHUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3 (QUIIMEHT TMOJEe3HOTO JEWCTBUS TEMJIOBOTO JBUTATElNs; MpPU OINKUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIHOJIB3YEMbIX BEJIMYHMH, UX
0003HAYECHUA W €IUHUIBI, HAXOAUTh (HOPMYINbBI, CBS3bIBAIOIINE JaHHYIO
(pU3MYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAM;

OIMCHIBATH U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3UUYECKUE BEIIMYMHBI: JEKTPUUECKUNA 3apsij,
ANEKTPUUECKOE IOJIEe, HANPSIKEHHOCTD MOJISL, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAUECHMS] M EIUHUIIBI; YKa3biBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3NYECKHE TMPOILECCHl U SIBJIEHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI U NPUHIMIIBL: 3aKOH BCEMUPHOTO Tsarotenus, 1, I u 11l 3axonsl HeroToHa,
3aKOH COXpPAaHEHUs MEXAHUYECKOW HHEPruu, 3aKOH COXPAaHEHHsS HWMIIYJIbCa,
OPUHLHUI CYNEPNO3ULIUNA CUJI, HNPUHIUII PAaBHONPABUS HWHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIFOTHOM TemIepaTypoi, MEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KylloHa, Hpu 3TOM pa3iavyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIpAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHS UX O€30MACHOIO MCIOJIb30BAaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HWCCIEAOBAHUIO (PU3UUYECKHX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUU, MPU ITOM
dbopmynupoBath npobOsiemMy/3aady U THUIOTE3Y Y4eOHOro  AKCIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MNPEIJIOKEHHOTO 00O0pYyIOBaHUS, MPOBOAUTH OMNbBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYUIIECTBIISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U HCIOJb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, MPHU ATOM KOHCTPYUPOBATh YCTaHOBKY,
(duKcHpoBaTh pPE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHH B



BU/JIE TaOIHIl U TpapuKOB, EIaTh BEIBOJBI MO PE3yIbTaTaM UCCIEI0BAHUS;

coOro1aTh MpaBuia O€30MaCHOTO TpyJa MPHU MPOBEICHUM UCCIEJOBAaHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000pyIoBaHUs;

pemiate pacu€THBIE 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCTIOJb3Ys (PU3NUECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33]1a4U
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (PU3UMUECKUE BEIUUMHBI U (HOPMYIIBI,
HEOOXOAMMBIE I €€ pEIIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyYEHHOTO 3HAUEHUS (PU3UUECKON BEIIMUMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4i: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUHUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBICHUS;

UCIOJb30BaTh  IpPU  pPEIIEHUH  yuyeOHBIX  3aJa4  COBpPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJOTUU JJI MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIpEeACTaBICHUS y4eOHON M Hay4YHO-NOMYJIIpHOW MH(GOpPMalUK, MOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEHKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIETO0 MHUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KHU3HU
i obecriedeHust 0€30MacHOCTU MpU 00pallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS U COOJTFOACHUS HOPM DKOJIOTHUYECKOTO
MOBECHUS B OKPYXKaIOIEH Cpesie;

paboTaTh B TpYINNE C BBIIOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO paCHpeneNsiTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIILHOCTh B HECTAHJAAPTHBIX CUTYallUAX, aJ€KBaTHO OLEHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIICMBI.

K koniy oOyuenuss B 11 kjacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIFOJECH, LEJIOCTHOCTh U E€JUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (PU3NUYECKUX MOJIETIeH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIe]b aTOMa, HYKJIOHHasi MOJI€JIb aTOMHOTO sipa MPU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMAarHuTHAas WHAYKUMS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHUTHbIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJApU3alMs  CBETa, JAUCIEPCUS CBETA,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

ONMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBHIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  TPOBOJUMOCTh  Pa3NUYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3UYECKUE BEIUUYUHBI:
ANIEKTPUUYECKUHN 3apsifl, CHiIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYINAS Cujia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M YacTroTa
KoJiebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTosHUE U
ONTHYECKasl CHWJIa JIMH3BI, TIPH OMUCAHWUU TPABIIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTb
dbopMynbl, CBSA3BIBAIONIME JTAHHYIO (PU3UYECKYI0 BEIWYUHY C JIpPYTUMU
BEJIMYMHAMM;0NTMCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLIECCHI, UCTIOIB3YSI
dbu3uYecKre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ MOTypacnaaa, YHEPTUs CBSI3H
aTOMHBIX SIJIep, TPH ONHCAHWHM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI



WCIIOIh3YEMBIX BEIMYHMH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYHHAMMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UYECKHUE IMPOIECChl U SIBJICHUS, UCIOJIB3Yd (pu3nyeckue
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaljIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI IMPEIOMIICHUSI CBETA, ypaBHEHUE DUHIITEHHa it GoTodddekTa,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOTO pacmajia, pu 3TOM pa3inyaTh CJIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OMPENIEIATh HAIIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOITHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh U OIKUCHIBaTh H300paKeHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI IO HCCIACAOBAHUIO (PU3MYECKUX SIBICHUM U
MPOIIECCOB C HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHMU: TpPU HTOM
dbopmynupoBarh mpoOJiemMy/3agadyy ¢ THUIOTE3y Yy4eOHOTO  JKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO0 OOOpYAOBaHHS, MPOBOIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, TTPH
ATOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO0 W3MEPEHUS U UCMOJIb30BAaTh HM3BECTHBIC
METO/IbI OLICHKH MOTPELTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C  MCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUM: MPU HTOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, JAeNIaTh BHIBOJIBI 110 pe3yJbTaTaM UCCIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JESATETPHOCTH C MCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacy€THBIE 3a7aud C SIBHO 3aJaHHOW (PU3MUECKOW MOJENbIO,
UCIIOb3Ys (PU3MYECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJK3a yCJIOBUS 3a/1a4u



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3HMUECKHE BEITUYUHBI U (HOPMYIIBI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PACUEThl M OLICHUBATH PEAJIbHOCTb
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMYMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALlUN
U TPECTaBIICHUSI yUeOHOW U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUH, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [1OJIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEHEBHOM
KU3HH;

IPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM JKU3HU
Uil o0ecriedeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ IpUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyHIe C BBINOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KoanuyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aejioB U TeM undposBbie
Nen/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOI'O ITO3HAHUSA
bubmuoreka LIOK
1.1 o 2
W3HMKa U METOJIbl HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7FA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
buotmuoreka LIOK
2.1 K 5
AHEMATIIA https://m.edsoo.ru/7f41bf72
Bbutmuoreka LIOK
2.2 7
Aunamika https://m.edso00.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHIT B MEXATIIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 1 bubnmnorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBEL TCPMOANHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bub6mmoreka [JOK
' da30BbIe MEPEXOIb https://m.eds00.ru/7f41bf72
Uroro no pazneny 24

Pasznexa 4.

IJIEKTPOJANHAMMUKA
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butmmoreka LIOK

41 IISKTPOCTATHA 10 L https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 3neKkTpuuecKkuid ToK. Toku B 12 1 bubnuorexa [JOK
' Pa3INYHBIX Cpefax https://m.eds00.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KIIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHUe pa3aesioB U TeM (uudpossbie)
Ne ni/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbIl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarsnuTtHoe nose. DiIeKTpoMarHuTHas 11 1 3 bu6nmnoreka [JOK
' WHIY KW https://m.edsoo.ru/7f41c97¢c
Htoro no pazaeny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMArHUTHBIC 9 1 bu6nmnoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKrUe U 3JIEKTPOMAarHUTHBIE 5 1 bubnuoreka HOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnuoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAHW OTHOCHUTEJBHOCTH
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31 OcHOBBHI crieIMaIbHON TEOPUHU 4 bubnuorexka HOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DI1eMeHTHI KBAHTOBOM OIITUKHU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubanorexa [IOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S1pO 5 bubmorexa [HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMeHTbl aCTPOHOMUHU U acTPOPU3UKH 7

Bubnnoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 7

Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o06muiaroiee MOBTOPEHUE 4 Et?i?;;f:cizgrc:/sfﬂwk
Uroro no pazaeny 4
PezepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC

Koaun4ecTBO 4YacoB

DJIeKTPOHHBIE
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Ne K - Hara nudposbie
n/n Tema ypoxa Bcero ONTPOJILHbIE PAKTHACCKUE | svaennss | oGpasoBaTebuble
padoTsI padoTsI
pecypchl
du3nka — HayKa O IIPUPOJIE.
1 q Y PHPOA 1 bubmuoreka [IOK
ay4HbI€ METO/Ibl TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaIOIIEro MUpa
Ponb u mecTo ¢pu3uku B

5 (hOopMUPOBaHUU COBPEMEHHOMU 1 Bbubnuoreka [JOK
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON A TETbHOCTH JIIOAeH
MexaHuueckoe JBUKEHUE.

3 OTHOCHTENHbHOCTh MEXaHUIECKOTO 1 bubnuorexa LJOK
nBwkeHus. [lepemerenue, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NIpsAMONUHEHOE 1 Bubnuoreka [JOK
JBUKCHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE NazieHue. Y CKOpeHHe 1 bub6nmnoreka [JOK
CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe NBUKEHHUE.

7 JBrmxeHne MaTepHaabHOH TOYKH IIO 1 bubmmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 [TpuHuun otHocurensHOCTH ['anunes. 1 bubnunoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubmuoreka [IOK

9 CYIIepIO3UINH cHil. BTopoii 3akoH
yrep t p N https://m.edsoo.ru/ffOc3be8
HprotoHa 11t MaTepuaibHON TOUKH

10 Tperunii 3akon HetoToHa 17151 bubnuorexka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cuia

11 TspkecTr. [lepBas kocMuUYecKas bubmmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuenr tpenus.

13 C P brn P Bubnnoreka [IOK

Wia CONPOTHUBICHUS NPH JBHKEHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[ToctynarensHOE M BpalareibHOE

14 JBWKEHHE a0COTIOTHO TBEPOTO TeJa. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSA TBEPAOTO TEJIA
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [JOK
Nmnynsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE JBH)KEHUE
PaGora 1 MOIITHOCTB CHUTHL.

16 Kunernueckas sHeprus MaTepuaabHOW bubnunoreka [IOK
Touku. Teopema 06 u3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW HHEPTUn

17 [ToTennnanpHas YHEPrus. bubnuoreka [IOK



https://m.edsoo.ru/ff0c3be8
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[MoreHnmanbpHast YHEPTUS YIPYTO
ne(opMUPOBaHHOM MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHUECM
MEXaHUYECKOH OHEPIruru CUCTEMBI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3u pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o reme
«Kunemaruka. J/lnHamuka. 3aKoHbBI

COXpaHCHHA B MCXAHUKE»

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

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

22

XapakTep IBUKEHUSA U
B3aUMOJICHCTBUS YaCTHUIl BEIIECTBA.
Moaenu cTpoeHus ra3oB, )KUAKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABorajapo

24

TemmmoBoe paBHOBecue. Temmepartypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. llkana temneparyp
Ilenscus

WUneanpueiii ra3 8 MKT. OcHoBHOE

bubmuoreka [IOK

23 ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMreparypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [{JOK
JIBUKCHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona
27 3axoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnponieccsl B uaeaaIbHOM Ta3e U UX bubnmoreka [IOK
rpaduuecKkoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI 1
30 crocoObl e€ m3MeHeHus. KomuecTBo bubanorexa [IOK
TEIJIOTH U paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasza
31 Bunpl Tenmonepegaumn Bubamnorexa LIOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TemnoTel npu Brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
13 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bu6nuoreka [IOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs mporieccoB B

bubmuoreka [IOK

34 .B i
HPHpOAE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 [Tpunuun neiicteus u KII/ teroBoi bubnunoreka [IOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETIOPHEPTeTUKHI
38 Ob6o6matronuii ypok «MoJexkynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrtposnbnas pabota no reme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. bubnmoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIYKHOCTH BO3yxa. HachlleHHbIi bubmorexa LIOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucranunueckue u
42 amopQHbie Tena. AHU30TPONUS bub6nmnoreka [JOK
CBOWCTB KpHUCTALIOB. JXXKukue https://m.edsoo.ru/ff0c65f0
Kkpuctaibl. COBpEMEHHBIE MaTepUAalIbI
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS butanorexa [OK
A ’ https://m.edso0.ru/ff0c6708
CyOnumanus
44 VYpaBHeHUE TEIJIOBOro OajgaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DneKTpu3anus Tei. DIEKTPUIECKUM

45 3a JlBa a 3JIeK eCcK bubmorexa LHOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJIHUKHU 3aK§H COXpaHEHHUS bubnmorexa HOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumopeiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHblil 3jIeKTpUUYECKUH bubmorera [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB AIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3unun Bbubnuoreka [JOK
AJICKTPUYECKHX Tosiei. JInHum https://m.edso0.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 nons. ITorenmnuan. PasHoctns bubmmorexa LIOK
’ L. https://m.edsoo.ru/ff0c6f00
HOTEHINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTATHYECKOM n(f)ne bubmmorera [IOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 DnexkTpoéMkocTh. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPIHs 3apsHKEHHOr0 Bubmuorexa LOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "H3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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amrmapara, CTPyHHOTO NPHHTEPA.
DneKTpocTaTU4YecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3ydenne cMeanHOro COeAMHEHHS
PE3UCTOPOBY

bubnuorexa LJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH AJEKTPHUIECKOTO
Toka. 3akoH [[xoyns-Jlenna

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOAMMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS] METAJIOB OT
TeMieparypbl. CBEpXNpOBOIUMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
npuMecHasi mpoBoauMocTh. CBolicTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

PpUOOPHI

DJIEKTPUUYECKU N TOK B paCTBOpax U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONIUTHYECKAs] JTUCCOIIHALIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYEeCKUU TOK B ra3ax.

63 CaMoCTOSITENIbHBIN U 1 bubnuorexka HOK
HECaMOCTOSTEILHBIN pa3psia. MoHus. https://m.edsoo.ru/ffOc84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OO6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no reme

66 «Qnekrpocratuka. [locTossHHBIN 1 bu6mmoreka [JOK
AIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KoHTpOosbHas 1 Bbubnuoreka [JOK
pabota mo teme "DneKkrpoarHaMHKaA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6o06maronmii ypok 1 bub6nmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Konrpoetie | Hpaktirieckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MarHUTBI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE TIOJIe. 1 butnuoreka LIOK
Bekrop MarHuTHOM MHAYKIUH. JInHUK https://m.edso0.ru/ff0c9778
MarHMTHON UHAYKUIHUH
MarHuTHOe 1oJjie MPOBOJIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubanorexa [JOK
B3aumoeiicTBie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmorexa [JOK
MAarHUTHOTO TIOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
poBoJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA

5 JBWKYILLYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmnorexa [JOK
Cuna Jlopenmna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OnexTpomarauTHas WHAYKIuA. [ToTok 1

BEKTOpa MarHuTHOM nuaykuuu. J1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS

BJIEKTPOMArHUTHOM WHIYKITHI

bubnnorexa [IOK
https://m.edsoo.ru/ff0cal50

NHnyxTuBHOCTD. SIBIEHUE
camouuAykiuu. DJIC caMOMHIYKIUH.
DHeprusi MarHUTHOTO MOJIs KaTYIIKHU ¢
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

butmmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAS [1eYb

10

O6o0maromuit ypok «MarauTHoe

rosie. DJIEKTPOMArHUTHAS WHIYKLIMSI

bubnuorexa LIOK
https://m.edsoo.ru/ffOcab82

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHUTHAsT MHAYKIIUS

Bbutmuorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. ['apMoHHueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KosieOaHuii rpysa Ha
HUTH OT AJIMHBI HUTU U MACCHI TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Konebarenbubiiit kouTyp. CBOOOAHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJICTLHOM KOJIe0aTeIIbHOM KOHTYPE.
AHayorus MeXIy MEXaHUYECKHMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubnnorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUHU B HICATHHOM
KoJIe0aTeIbHOM KOHTYpE

Bbubnnorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE

MeXaHHYecKHe Koiaebanus. Pe3onaHc.

BbIHYKICHHBIC 3JICKTPOMarHUTHBIC
KOJ1e0aHUA

bubnuorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHslii TOK. CHHYCOUIAIBHBIN
nepeMeHHbI TOK. MOIITHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAUYEHHE CUIIBI TOKA U
HaIpsKEHUs

butnuoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne

JJEKTPUYECKON IHEPrUun

19

VYCeTpolicTBO U MPAKTUYECKOE
MIPUMEHEHUE NIEKTPUUYECKOrO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU IIPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynprypa nucnons3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3JICKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb

Bbubnnorexa [IOK

21
pacupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ pOMKOCTH bub6nmnorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBOMCTBa U cKopocTh. [lIkana bubmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJTH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpencts
cBsi3u. Paguonokauus
o5 Konrponbnas pabora «Konebanus u bubnnorexa IJOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOE pacpocTpaHeHUE
26 CBeTa B OJHOPOJIHOM Ccpelie. bubnuoreka [JOK
Toueunslit ncToOUHKK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubmorera LIOK
P L P https://m.edsoo.ru/ff0cd4e0
1300paKeHUM B IIIOCKOM 3epKaje
[Ipenomnenue cBera. [lonHoe
98 BHyTpeHHee oTpakeHue. [IpenenbHblil bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnas pabota «3mepenue bubnuoreka [[OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUi B

30 nuH3e. PopMysa TOHKOM JIMH3bI bubamorexa [IOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanue CBOWCTB
M300paKCHUN B IMH3AX)»
Jucnepcus ceera. Ci0KHBIN COCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «HabOmronenue nucnepcuun
CBETa»
WNurepdepenmmst ceera. Jndpakmms bubmmorexa [JOK
33 N
ceera. [ludpakunonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue nmpuOOpsl U yCTPOHCTBA U
YCIIOBHUSI X 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckord MexaHuku. [loctynats bubnunoreka [IOK
CIielMaIbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3aMesIeHre BpEMEHH U COKpaleHHe Butanorexa [IOK
A P pati https://m.edsoo.ru/ffOcfa42
JUTHHBI
DOHeprus U MMITYJIbC PENISITHBUCTCKOM
38 yacTulbl. CBsI3b MacChl C JHEpTUeH U bubsmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrus MoKost
39 Kontponbnas pabora «Onruka. bubnmorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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OcHOBBI crielIMajgbHON TEOPUHN
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

Bbubnnorexa [IOK

40
¥ UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HNOJINOTEKA
41 .0 A.T.
porodpexra. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTodrddexra. YpaBHEHHE
Horst oT03bd P Bu6muorexa IJOK
42 DitamTeliHa 1 Gorodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otosddekra
Hasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. XvMHUECKOE JICHCTBHE bubmorexa [IOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUYECKOe TPUMEHEHUE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas 0aTapesi, CBETO MO
45 Pemenne 3ana4 o reme « AJI€MEHTHI bubnuoreka [JOK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITH
46 Pesepdopna mo paccessHHIO 0-4acTH bubsmorexa LIOK
pOOpA P t https://m.edsoo.ru/ff0d091a
[TmanerapHas MOJeb aTOMa
Bbubnuoreka LIOK
47 I1 b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
Hznyuenue u nornomeHue GOTOHOB
48 MIPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS bubmorexa HOK
P pexos . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha APYTOU. BUIBI CIIEKTPOB
49 BomuroBBIE cBOMCcTBA YacTHIl. BoaHBI bubnnoreka [IOK
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ne bpoiinsa. KopnyckynsapHo-
BOJIHOBOW Ayanu3Mm. CHOHTaHHOE U

BBIHYXICHHOC HU3TTYUCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara

PaaruOaKTHUBHOT'O H3JTYy4YCHUA

bubnnorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CeoiicTBa anbda-, 6era-, raMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

bubtmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sJIpe.
S nepubie peakiuu. AaepHbIi
peaktop. [IpoGaembl, nepcrneKTUBSI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTullbl. OTKpBITHE
MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pEerucTpanuy 371€MEHTAPHBIX YaCTHII.
Kpyrastii cron «@yHAaMeHTalbHbIE
B3auMoeicTBus. EqMHCTBO
(u3nyecKkoi KapTUHBI MUPa»

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neba. Co3Besus,
SIpKHE 3BE3/bI, TUTAHETHI, UX BHIAMOC
newkenne. CollTHeUHasT CUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3neprun ComnHia u 3BE37

57

3BE3bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI TIIABHOUN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMeHHbIE
OpeaAcCTaBJICHUA O INPOUCXOXKIACHHUN U

sBosronyy CoirHIla U 3BE31

58

Mineunstii [TyTe — Hama [NanakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'anmaktuke. 'anaktuku. Y€pHblie
JBIPBI B iIpax rajJakTUK

59

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bonbuioro B3psiBa.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponwshas pabora «51eMeHThI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6marommuii ypok. Pons ¢pusuku u
aCTPOHOMHUM B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITHATIBHOMN 1
ATUYECKOH chepax neaTenbHOCTH
yeJoBeKa

63

O6o6marommuii ypok. Ponb u mecto
(pU3UKU U ACTPOHOMUHU B
COBPEMEHHOW Hay4YHOU KapTHUHE MUpa

64

O606maromuit ypok. Ponp




¢uznyeckoit Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTUHBI MUpPa B 00IIeM

65 1
psiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABIEHUN O MPUPOJIE
66 PezepBHbIil ypok. MarHutHoe norne. 1
DJIeKTpOMarHuTHasi WHIYKITUS
PeszepBHbiil ypok. Ontuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEIbHOCTHU
Peze i1 ypok. KBantosa 3UKa.
68 5 epZHI/I }g:: o Z ropas pusi 1 bubmmorexa [JOK
MEHTBI ACTPOHOMUH U
i P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dusuka, 10 kmace/ Maxumes I'.41., byxosues b.b., Corckuit H.H.,
AkuuoHepHoe o6miectBo «M3aaTenscTBO

«IIpocBemenue»

» ®usuka, 11 kinace/ Msikumies I'.4., byxosieB b.b., Corckuit H.H.,
AknuoHepHoe o611ecTBo «M3aaTenscTBO

«IIpocemenue»

METO/IUYECKHUE MATEPHUAJIBI JUIS1 YUUTEJIA
[Tporpamma xypca ¢usuku qist 10—11 kmaccos. bazosslit ypoBens (aBtop I.51.
MsikuinieB)
YMK «®wu3uka. 10 kmacc. ba3oBblif ypoBeHB
1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € DJIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).
2. ®uzuka. 10 knacc. bazoBsiit ypoBeHb. MeToauueckoe nocooue (aBtop B.
A. KacbstHOB).
3. ®msuka. 10 xmace. lunakTuaeckue KapTouKu-3aaaHus (aBTOpel M. A.
Vmakos, K. M. YmakoB).
YMK «®uzuka. 11 knacc. bazoBbiii ypoBeHb»

1. ®wusuka. 11 knacc. ba3zoBbiit ypoBeHb. YUEOHUK C

ANEKTPOHHBIMITpUIIOKeHUEM (aBTop B. A. KacbsiHOB).



2. ®uzuka. 11 xnacc. ba3osblit ypoBeHb. MeToanueckoe nocobdue (aBTop
B.A. KacbsHOB).
3. ®wmsuka. 11 kacce. lugakTndeckrue KapTOUYKu-3a1aHus (aBTOpsl M.

A.Ymakos, K. M. Ymakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTh paOOTHUKOB 00Opa30BaHHS.

2 http://markx.narod.ru/pic/ - pusuka B mkoue.

3 http://festival.1september.ru/articles/ - pectrBanp nemarorudyeckux uiaek

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caidit st yaureneit U3UKU U UX YIEHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius [IIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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