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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepaqbHOM padoyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIUU MpenojaBanusi yuyeoHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOyudaromuxcs 10—11 knaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/IE€ATEIbHOCTHOIO MOJX0/A.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBanusiM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METaNpPEIMETHBIM pe3yJibTaTaM OOYy4YEHHS, a TaKKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3alli MEXIPEIMETHbIX CBsi3el (GuU3HKU ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpeaMeTamMu. B HelonpenensitoTcss OCHOBHbBIE
e u3ydeHust (GU3MKU Ha YPOBHE CpPEeJHEro o01iero oopa3oBaHusl, MIaHUPYEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma mno ¢u3mKe BKIIOYAET:

e [IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHKCJIE TIPEIMETHBIE Pe3yIbTaThI 10 TofaM 00y4eHHUs;

e coziepkanue yueOHnoro npenmera «duszuka» mo rogaM o0ydeHHs.

dusnka Kak Hayka O Hambojee OOImMMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
KayecTBE y4eOHOTO MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUH 00 okpyxaromeM Mupe. [IIkonpHbIN Kype GU3UKH — CHCTEMOOOPa3yIOIIHi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (pH3NYeCKre 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHUM, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueid u actpoHomuel. Vcmosp3oBaHME W aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWW  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTUH B Chepe FIHEPTETUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIyYEHHsI HOBBIX MaTEpPHAIOB C 3aJlaHHbIMM CBOMCTBaMHM U Apyrux. M3yueHue
(u3UKU BHOCUT OCHOBHOU BKJIa/l B POPMUPOBAHUE €CTECTBEHHO- HAYYHOW KapTUHBI
Mupa oOydJarommxcsi, B (OPMHUPOBAHHUE YMEHUW TNPUMEHSTh HAYYHBIH METOJ
MMO3HAHUS MIPU BBITIOJTHEHUU UMM YYEOHBIX UCCIIEIOBAHUM.

B ocHoBYy kypca pu3uku 11 ypoBHS CpelHero oo1ero o0pa3oBaHus MOJI0KEH
PAI Uael, KOTOpbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €TOMOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3fesoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (HU3UKU
o0beUHEH BOKpYr (u3nmueckux Teopuid. Begymum B Kypce sBIseTcs
(dopMHUpOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuszanus mTpeArnosiaraeT MCHOIb30BaHUE
I'YMaHUTApHOTO TOTEHLHANAa (PU3NYECKON HAyKH, OCMBICICHUE CBA3U PA3BUTHUSA
($u3KKY ¢ pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMHU
U DKOJIOTMYECKUMU MPoOJIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc duzuku npeamnosaraetT 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTMYECKHX MPUIOKEHUN H3yUYECHHBIX
TEOPUN U 3aKOHOB.

Hoes »skonocusayuu peanusyercs TIMOCPEACTBOM BBEICHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKM M TEXHOJOTUU, a TaKkke O0CYXICHUS
npo0JIeM palMOHAIIBHOTO TPUPOAOIIONIB30BAHUS U HKOJIOTHUYECKOM 0€30MaCHOCTH.

CrepXHEBBIMM 3JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpPEJHETo OOIIero
o0Opa3oBaHus SBJISIIOTCS (pusnueckue Teopuu (PopMHUpOBAaHUE MPEICTABICHUNH O
CTPYKTYpE MOCTPOEHUS] (PU3NYECKON TEOpUH, posiu (yHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX IIPEACTABICHUAX O IIPUPOJE, TPAHULAXIIPUMEHUMOCTH
TEOPUH, Il ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (M3HMKHM pealnu3yeTcsl Mpexse
BCEro 3a CUET OpraHU3allid SKCIIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaloIIUXCs.
Jl;1s1 6a30BOTO YPOBHS Kypca (PU3MKU — ATO UCTIOIB30BaHNE CHUCTEMBI (DPOHTATIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMMe
no ¢u3uke OOBEIMHEHBI B OOLIUI CIUCOK YYEHMUYECKUX MPAKTUYECKUX DPAOOT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOPHBIX padOT, MPOBOIUMBIX JIs
KOHTPOJISL U OLICHKH, OCYLIECTBIISETCS YYaCTHUKaMu 00pa30BaTEIbHOIO Ipolecca
UCXO/sI U3 OCOOCHHOCTEH MJIaHUPOBAaHUS U OCHAaleHUs KabuHerta (usuku. [Ipu
3TOM O0ECHEeYMBaeTCs OBJAJCHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHUS, MCCIECIOBAaHUS 3aBHCUMOCTEH (PU3MYECKUX BEJIUYUH H
IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEII0KEHHBIX THIIOTES.

bonpmioe BHUMaHKEe yAensaeTcs PEUICHUIO PACYETHBIX U KaYECTBEHHBIX 3a/1a4.
IIpu 5TOM 17151 paCYETHBIX 33724 IPUOPUTETOM SBIIIOTCSA 3aa4H C IBHO 3aJaHHOMN
(¢u3nyecKoll MOAEINBIO, MO3BOJISIOIINE TPUMEHATh U3YUYCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEeKaHUS (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyrolue BbIOOpa (Pu3nuecKkod MOAENH [JIsi CUTyalluu NPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedboBanusimu  DPI'OC COO Kk maTepuansbHO-
TEXHUYECKOMY 00eCIeYeHHI0 y4eOHOro npoluecca 6a30Bblid ypoBEeHb Kypca (GU3UKU
Ha ypOBHE CpeaHero oOmiero o0pa3oBaHMsl JOJKEH H3y4aThbCsl B YCIOBHUSX
NIPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKIa. B kaOuHeTe (QU3MKK TOKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHWYCCKUX MPAKTUICCKUX PabOT M JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHCTpanmoHHoe obOopyaoBaHue (GOpMHUpPYETCST B COOTBETCTBUU  C
NPUHIIMIIOM MUHUMAJIbHOW JOCTaTOYHOCTH H  00ECIeYMBaeT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUW W  TIPOIECCOB, OMIHMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHME HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPaboT
dopMupyetcst B BU€ TEMaTHYECKUX KOMIUIEKTOB U OOECIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaTHYeCKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA00PATOPHIA.

OCHOBHBIMH LIETIIMHU U3y4YeHUs (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS :

e popMupoBaHME UHTEpeca M CTPEMJICHUS OOYYaIOIUXCS K HAy4YHOMY
U3YYCHHUIO TPHUPOJbI, PA3BUTUE HMX HWHTEIUVICKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUpPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

 hopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4YCHHs] OCHOB
CTpOEHUS MaTepuH M PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKHU;

 opmMupoBaHre yMEHMI OOBACHSTH BIICHUS C UCIIOJIB30BAaHUEM (PH3UIECKUX
3HAHWA W HAYYHBIX JIOKA3aTEIbCTB;

e hopMupoBaHHE TpPENCTABICHUNA O POMU (PUBUKH IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne ITUX Ielell 00ecreuynBaeTcs pelieHuEM CIEeNYIONMX 3a71ad B

MpoIecce u3yueHus Kypca GU3MKu Ha YpOBHE CPETHETO 00IIIero o0pa3oBaHMs:



o IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsSX, BKIIOYAs MEXaHUKY, MOJEKYISApHYIO (UBHUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(PU3UKY;

e popMHpOBaHNE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS 100 BICHEHUS
bU3UYECKUX SABJICHUN B IPUPOJC U JJISI IPUHITHUS MIPAKTUUYECKUX PEIICHU N
B IIOBCEHEBHOM JKU3HHU,

¢ OCBOCHHME CIOCOOOB PEIICHUS pa3IMYHBIX 3aJa4 C SBHO 3aJlaHHOU
dbu3ndYeckod MOJAENbIO, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3faHue (PU3MUecKo MOJIeNIU, aICKBAaTHOW YCIOBUSAM 3a]1auu;

e IOHUMaHUE (PUBMUECKUX OCHOB M TPUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W TIPOBEICHUS
bU3UYECKUX HKCIICPUMEHTOB, aHaliM3a M HHTEpNpeTanuu uHOOpMaInH,
OTIpeICJICHHsI JOCTOBEPHOCTHU MOJYYSCHHOTO PE3yIbTaTa;

e CO3/IaHUE YCIIOBHM IS Pa3BUTUS YMEHUU MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 xnmacce — 68 yacoB (2 yaca B HEAEIIO).

[Ipemmaraemeiii B mporpamMme Mo (Qusuke IMepeyeHb Ja0opaTOpHBIX M
MPaKTUYECKUX paboT SBIAETCS PEKOMEHJIOBAHHBIM, YUYHTEIb JelacT BBIOOP
IpOBeACHUST JTaOOPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUAYAIBHBIX
0COOCHHOCTEH 00yJaroIUXCHI.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI' 0 O3HAHUA

®uszuka — Hayka o npupozae. HayuHble MeTOABI MO3HAHUS OKPYXKAKOLIErO
Mupa. PoJib 3KkcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3HMUECKUX SIBJICHUN U mpoiieccoB. HayuHbie rUmoressl.
duznyeckre 3aKOHbl U T€OpUH. ['paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOJIECH.

Jlemoncmpayuu

AnHanoroBele u UU(PPOBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pasjnen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanunyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHON TOUKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJMHEHHOE IBrKeHHE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U TEPEMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBobogHoe majzieHne. Y CKopeHre CBoOOHOTO MaACHUSI.

KpuponmmHueitnoe nBuxeHue. JBmkeHne MaTepraaibHOM TOYKHU MMOOKPYKHOCTH
C TOCTOSHHOW IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS CKOPOCTb.
ITepuon u wactora obparmieHus. LleHTpocTpeMUTEILHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MNPAKTUUYECKOE IPUMEHEHHUE: CIHUIOMETD,
JIBUKCHUE CHAPSAJO0B, [ICMTHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaens CUCTEMBI OTCUYETA, WITFOCTPALIUS KUHEMATHYECKUX XapAKTEPUCTHK
JIBYDKCHUS.

[Ipeobpa3oBaHne TBHKCHUI C HCTIOJB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBmxeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPH30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

HanpagneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, rabopamopmvie pabomboi

N3ydyeHne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECICHUS] MITHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOHIEHHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Temna, OpOIIeHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocutenbHOCTH  ['aynmmies.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuaibHOU TOUkHU. Tpetuii 3akoH HeloTOHA AJ1s1 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectu. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kaueHus ). Cuna tperust. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nmokosi. KoadduuueHt tpenus.
Cuita conpoTUBIEHUS NPU IBHX)KECHUU TEJa B KUIAKOCTU UIIU Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABHKEHUE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OcCH BpamieHus. I[lnedo cumibl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: TOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroTOHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ie(OpMaInu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3uHOBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonwvl coxpanenus 6 MexaHuke

NmMnynbe MarepuanbHOW TOYKU (Tena), CUCTEMbl MaTepHUAIbHBIX TOYEK.
NMnynbC cuiibl M1 U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS] MMITYJIbCa.
PeakTuBHOE nBUKEHHE.

Pabora cuibl. MOIIIHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHH
KMHETUYECKON SHEPTHUHU.

[TorennuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpYTro
nedopMupoBaHHOM NpyKUHBL. [loTeHIIManbHAs YHEPT U Tea BOJIM3U MOBEPXHOCTU
3eMIu.

[ToTeHunanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHI[MAJbHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKON IHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo MOTEHIIMAIPHOM SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanne cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MoJiekyasipaasi pu3snka ¥ TepMOAUHAMUKA
Tema 1. Ocnogbt MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIEeCTBAa. MoOJeNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPJIBIX TEJI U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonumdectBo BemectBa. [loctossnaass ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE  yYpPaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIIOTHas TeMmIlepaTypa Kak Mepa
CpEeIHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUsA dacTtull rasa. l[llkama
temrieparyp KenbBuHa. ['a30Bbeie 3akoHbI. YpaBHeHue MeHnaeneeBa—KitaneipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe MpeaAcTaBI€HUE HW30MPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JTUCKPETHOE CTPOCHME BeliecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECITMHEHUI.

OnpiThl 0 AP GY3UN KUAKOCTEHN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHUS UCAJIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

Onpenenenue Maccbl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUI
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogvt mepmoouHamuxu

TepMmonuHamuueckass cuctemMa. BHYTpeHHssI SHEpPrusi TEPMOIUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomuuecTBo TerminoTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  HJEAJIbHOrO  rasa. Buuasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyYECHHUE. Y JeIbHAsI TEIUIOEMKOCTh BEILECTBA.
KosmmaecTBO TEIUIOTHI ITpU Temionepeaaye.

[lonsitue 006 aamabatHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHne mepBOro 3akOoHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoamHamuku. HeoOpaTWMOCTh TPOILIECCOB B TMPHUPOJIE.

TernnoBsle MmamvHbL. [[pUHIKMIBI AEHCTBUS TENIOBBIX MAILIVH.
[IpeoGpa3oBanus SHepruM B TEIUIOBBHIX MammuHaX. Koaddumuent moae3noro
nercTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTHYECKHUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHuuecknue yYCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEPrHU Tela MNPU COBEPIICHUU PaOOThI: BBLIET
npoOKku u3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOJEMOHCTPALINSA).

N3meneHne BHYTpeHHEH HEpruu (TeMIlepaTyphl) Tea MpU TeIionepeaaye.

OnpiT 1O anuabaTHOMY pacIIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Azpecammnibie cocmoanun eeuwyecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HacelmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3alus. Y AelbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIAKHOCTH.

HaGnronenne HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauusi Ted. OJEKTpudeckuid 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHblil 37€KTPUYECKUIN 3apsl.
Onektpuueckoe nozie. Hanpsok€HHOCTH anekTpudeckoro nostst. [IpuHnun



CYIIEpHO3UIMU DIIEKTPUYECKUX TOJIEeH. JIMHUKM HANpPs:KEHHOCTU DIIEKTPUUECKOTO
TOJISL.

Pabota cui anextpoctarudeckoro noss. [lorennuan. Paznocts noTeHIMa€os.
[IpoBOHMKM W AUABIEKTPUKH B BJIEKTPOCTATUYECKOM moJie. Juanexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN almapar, CTPYUHBIN IPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JJIEKTPOMETPA.

B3anmopelicTBre HA3JIEKTPU30OBAHHBIX TEII.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3aluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIA
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3mepenue 251eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nexkmpuueckuil mox. Toxu ¢ paznuunplx cpedax

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1t ygacTka IETH.

DIEKTPUYECKOE COMPOTHUBJIEHUE. YIEJIIbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaJIEIbHOE, CMELIAHHOE COEAUHEHUE ITPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JIxoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOT O TOKA.

DNEeKTpOABMKYIAsl CHUJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akoH OMa 1151 TOJIHOM (3aMKHYTO#) anekTpuieckoi nenu. Kopotkoe 3ambikanue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKuil TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolcTBa p—n-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax H©  pacIijiaBax  dJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOLMALINS. DIEKTPOIIU3.



DJIEeKTpUUYECKUi TOK B Tra3zax. (CamMOCTOSITENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: aMIEPMETP,
BOJIBTMETP, PEOCTAT, WMCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN O/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS TUJIUHAPUUECKUX TPOBOJHUKOB OT JJIUHBI,
IUIOILAIN TTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CwmelranHoe COeIMHEHHE MPOBOIHUKOB.

[Ipsamoe wu3MepeHue SIEKTpPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTbH COMPOTUBJIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTS BO31yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTD JTUO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3aeKTpOABMXKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTpomnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
y4E€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMHM MaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBICHUE, HAay4YHBIA (PaKT, TUMOTe3a, (U3MYECKas BETUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTEMBI ypaBHEHUH, JTHUHEHas QyHKIMs, mapadoa,
runepOosia, ux TpaduKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe MBWKEHHUE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEpPEAaUH, TEMIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU MTPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEPJBIX TEII, KUJIKOCTEU U



ra3oB, JJEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs ITHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJMIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M Jpyrue), ABUrareilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIWUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
IIOJIyYEHNsT COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYMHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBHl,
AIEKTPOOCBETUTENbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. DiieKTpoAUHAMUKA

Tema 3. Macnummnoe none. I1eKMpPOMaAZHUMHAA UHOYKYUSA

[ToctosiHHbIE ~ MarHUTHL.  B3auMozeicTBUE  TNOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHONW uWHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX IOJeW. JINHMM MarHUTHOM MHAYKUMU. KapTMHA JIMHHUNM MarHUTHOU
UHIYKLIWHU MOJIS IOCTOSSHHBIX MarHUTOB.

MarnutHoe 1TOJN€ MPOBOAHMKA C TOKOM. KapTuHa NHMHUN HWHAYKUHAU
MAarHUTHOTO MOJs JJIMHHOTO MPSIMOTO TMPOBOJHMKA M 3aMKHYTOTO KOJBLIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrkKeHUE 3apsiKEHHOW YacTHUIIbI
B OJITHOPOJTHOM MarHuTHOM I1oJje. PaGoTa cuisl Jlopena.

SlBneHne BJIEKTPOMAarHUTHOW HWHAYKOWMHW. [loTOK BekTOpa MArHUTHOMN
UHIYKIUU. DIEKTPOJABIKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe ImoJie. DIEKTPOIABIKYIIAas Ccuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJIHOM MAarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTHBHOCTh.  SIBIEHHE CAaMOMHAYKLIMH. OIEKTPOJBIKYIIAs  Ccuia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO MOJIsL KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTpPOMCTBA M NPAKTUUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUrATEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUll, MHYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO IOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CUJIBI MHIYKIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHre MarHUTHOTO MOJIL KaTYIIKU C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUSA 3JIEKTPOMATHUTHON MHAYKIUU.

Paszpnen S. KoneOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
['apmonnyeckue konebanusa. [lepuon, vacrtora, amruiutyaa U ¢asza KojaeOaHHil.
[IpyxuHHBIN MaATHUK. MareMaTUYEeCKUM MAasTHHUK. YPaBHCHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalienre sSHepruy NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCAUTBHOM KOJeOaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMHU U
ANEKTpOMarHuTHeIMU KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATEILHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHY)ICHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyX/I€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

[lepemennbiii  TOk. CUHYyCOMIANBbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaNpPSIKEHUS.

Tpanchopmarop. IIponsBoacTBo, nmepenaya u mMOTpeOICHUE DIEKTPUISCKON
SHEPIruM. DKOJOTHYECKHUE PUCKHU MPHU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
HCIOJIB30BAHUS 3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUU JIEKTPOIIEepe1ay.

Jlemoncmpayuu
UccnenoBanne mapamMeTpoB KoJieOATENbHOM CHUCTEMBbI (MPYXUHHBIA WU

MaTeMaTU4eCKUM MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBONCTB BRIHYXAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNU .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu MoOCIENOBAaTENbHOM COEIMHEHHH PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajblX KOJIeOaHHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKa B LIEMU U3 MOCIEA0BATENbHO COSTMHEHHBIX
KOHJIeHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. Cxopoctb
pacnpocTpaHeHusi W JJMHa BOJHBL [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepennus u qudpaxims MEXaHHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3yYECHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekrpomarautHoi BosiHe. CBOWMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTh 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKAa B TEXHMKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacrpoCTpaHEHUE TONEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHimm u nudpakiinu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYION U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOWCTB ~ DJJIEKTPOMArHUTHBIX — BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3anus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsaMoiMHENWHOE pPacHpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpakeHHs cBeTa. [locTpoenue m3o0pakeHuid B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelh
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHblidi yrona MoJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CnoxxHbI coctaB 6enoro ceera. [[Ber.

Colupatoiue 1 pacceuBaroIiue JUH3bl. ToHkas gruH3a. DOKYCHOEPaCCTOsTHUE
U ONTHYECKasi cuia TOHKOM juH3bl. [locTpoeHne n3obpakeHuit B cOOMpPAIOIUX U
pacceuBaroUX JuH3ax. PopMysia TOHKOU JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOIEHNUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPEPEHIIMOHHOMKAPTHHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [dudpakuvonHHas pemeéTka. YcCIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB IIpM TNAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGpPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TUPPAKIINOHHAS PEIIETKA, TTOISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens CBeToBoaa.

HccnenoBanne cBOWCTB M300pasKeHUIA B TUH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne narepdepeHmu caera.

Hab6monenne nudpakmum cBeTa.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomy4yenue crexTpa ¢ TOMOIILI0 JUGPAKIIHOHHON PEIIETKH.

HaGmronenne monsipu3auu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUH B JINH3AX.
HaGmronenue nucnepcuu cBera.

Pa3jien 6. OcHOBBI cienIUAJILHON TEOPUH OTHOCUTEIBLHOCTH

['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymarsl
CIIeLIUaJIbHOU TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTH DHHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHM U COKpPAILlCHUE
JUTUHBI.

DOHeprus v UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ HEPrUel U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIbI. DHEPTUs
IIOKOS.

Pasznen 7. KBantoBas pu3unka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u d3HEPTUM (HOTOHA C €T0 YACTOTOU. DHEPTHS
U UMITyJIbC (DOTOHA.

OTtkpeiTue u uccnenaopanue Gororddexra. OnbiTel A. I'. CTonmeroBa. 3akoHbI
dotoaddexra. YpaBuenue DitnmreiriHa mist Gorodddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnienue ceeta. OnbiTel [1. H. JIeGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHuueckre yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, COJIHEUHAsI OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHET0 poTtorddekra.

Ceeroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHI0 o -4acTHIL.
[Inanerapnas mopmens aroma. Iloctynatel bopa. M3nydyeHune wm mnormonieHune
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Npyroil. Bumbl
criekTpoB. CHEKTp ypOBHEH 3HEpruu aTomMma BOAOPOAA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOMN ), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaTbIX CIEKTPOB U3IyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopHwvie pabomuwl

HaGmonenue nuHeiuaToro CrexkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTBI, JOKa3bIBAIOIIUE CIOXXHOCTh CTpoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a no onpeeneHuio coctaBa pauoakTHBHOTO
m3nydyeHusi.  CpoiictBa  anmbda-,  Oera-, ramMMa-usiydeHusi.  BiusiHue
PaANMOAaKTUBHOCTH HA JKHUBbIE OPraHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio snapa. M30Tomnsl.

Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. [‘amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOTO pacraa.

DHeprust CBA3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jlegext macch siapa.

SnepHble peakuuu. JleneHne U CUHTES sIep.

Anepnsiii peaktop. Tepmosnmepubiii cuHTe3. [IpobGieMbl M MEPCHEKTUBHI
AIEPHON SHEPIeTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJIbHbIe B3auMOIecTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.

TexHuueckne ycTpoucTBa U MPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETP, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopHsie padomuol

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (hoTorpadusam).

Pa3nen 8. JiieMeHTBI aCTPOHOMNH U acTPOGU3NKH

Otansl pa3BUTHUS acTpoHOMUU. [IpUKiaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3gusi, SpKHE 3BE3NBI, IUIAHETHI, UX BHIMNMOC
JIBIDKCHHE.

ConHeuHnas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk »sHeprum CoJjiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KlIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJISI 3BE3]1 TJIAaBHOM MOCJEA0BATEILHOCTH. BHYyTpeHHEE cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUHU U 3Botonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxkenne u nBmxenue CosHOA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B AApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa061a. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PeMKkTOBOE U3IIyYeHHUE.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmionenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUI I OnpeieNieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIynsl, minaner, Miaeuynoro I1ytu.

O6o0maromnee noBTOpeHne

Ponb Qu3uku U acTpOHOMHMM B HDKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW Hay4yHOU KapTHHE MHUPA, pojib (GU3UUECKON TEOpUHU B
(dbopMupoBaHUY MPEACTABICHUHN 0 (PU3NUECKON KapTHHE MUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 11 kjacce oCyIecTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMM MAaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumore3a, (pusmyeckas BeIMYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMU HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMHM, MPU3HAKH TOJ00US TPEYrOJIbHUKOB,
oTpesieNIiCHUEe IO MIIOCKUX GUTYyp U 00bEMa Tell.

buonozus: >nekrpuyeckue SBICHHS B JKMBOW HNPHUPOAE, KoJieOaTEeIbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEHCTBUE
paanranuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIEKTPaIbHbINA aHATU3.



l'eocpaghusi:  MarHuTHBIE TOJIOCA 3€MIIM, 3aJIeKU MArHUTHBIX DY/,
(poToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHU M.

Texnonozcua: JWHUM DIIEKTPONEpPENad, TEHEPATOp NEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHASA II€Yb, pPAaaap, pPaAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, MPOCKIIMOHHBIN ammapaT, BOJOKOHHAsl OITHKA,
coJiHeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoOro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECHEUUTh JOCTHKCHHUE CJICIYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YyIbTAaThl OCBOCHHS yueOHOro npeamera «Dusnukay T0mKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOyYarolmuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTIBITa W OTIBITA JICSATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUMA
BOCITUTATEIILHOU JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOro BOCIMTAHMA:

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UIIMH 00YUYarOIIEroCsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUIMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TyMaHUCTHYECKUX |
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

yYMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMUA NHCTUTYTaMH B COOTBETCTBUH C
X QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IaTPMOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAaHHOCTH POCCUNCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00JaCTH HU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHKCIIE€ B
NEATENbHOCTA YUYEHOTO;

OCO3HAHUE JTUYHOTO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



S) TpyaA0BOr0 BOCIMTAHUS:

MHTEpPEC K PA3NIMYHbIM cdepaM NpodecCHOHATbHON NESITeNTbHOCTH, B TOM
YHCJIEe CBSI3aHHBIM C (PU3MKOM M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3MKHM HAa TPOTSHKEHUU BCEU JKU3HU;

6) PKO0JIOrMYeCKOro BOCIIUTAHHS :

c(OPMHUPOBAHHOCTh JKOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ICMCTBUM B OKPYXKAIOILIEH CPEAE HA OCHOBE
3HAHMS 11eJIed YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHue OIbITa JEATEIbHOCTH JKOJOTHYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 QU3BHUKE;

7) IEHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUUECKON HAYKH;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IIpoIliecce
U3y4eHHs! (PU3UKU OCYIIECTBISATH MPOESKTHYIO U HCCIIEIOBATENIbCKYIO EATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHBIE YHHBEpPCAJIbHBIE YUeOHbIE TelCTBUS
ba3oBble oruyeckune AeMcTBUA:
CaMOCTOSITETFHO ~ ()OPMYIIMPOBATh W aKTyaJlW3UpoOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh IENU JICATEIHHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTCPUU HX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIEHUS MPOOJIEMBbI ¢ YYETOM aHAlM3a UMEIONIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YIIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIIEJCTBUN JeATEIbHOCTH,
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIIUICHHUE MIPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarejibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMUA TOHITHSIMU U METOJIAMU
bu3nUYeCcKoN HayKH;



BJIaJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATENIBHOMY TOUCKY
METOJIOB peHICHHs 3a4ad (U3MYECKOTO COJACp)KaHUS, MPUMEHEHUIO DPa3IMYHBIX
METOJIOB IMO3HAHUS;

BIAJIETh BHJAMHU JICATEIBHOCTH 10 TMOJNYYCHHIO HOBOTO 3HAHHUsS, €ro
MHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4eOHBIX
CUTYallUsiX, B TOM YHUCJE MPU CO3JaHUU y4eOHBIX IPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBIIATH MIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3WpoOBaTh 3ajadvy,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJAE pEHICHHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIMPOBATh COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESTELHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PU3UKY;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHThb 3HAHUS 1O (HU3MKE B TPAKTHYECKYI 00JIACTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTHHAIBHBIE TOIXOIbl U PELICHMS,;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME alIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nnpopmaunmeii:

BJIJIETh HABBIKAMM IOJIy4E€HUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U UHTEpPIpeTalui0 MH(OpPMAalMU pa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ cOOII0ACHNEM TPeOOBAaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOPM HHOOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COAEpKaHUS B PasNUYHbIX (opmarax c
yu€TOM Ha3zHAaYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHUH, BRIOUPAs ONTUMAIbHYIO
dopMy npeacTaBlIeHUs U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA:
OCYILIECTBIIATH OOIIEHNE HA YPOKaX (U3UKHU U BO BHE-YPOUHOU €S TEIHHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HMCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON U MHAUBHUAYAIBHON
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHUCTBUUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IIPUHUMATh LEIM  COBMECTHOM  JAEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ IOCTHKEHUIO: COCTAaBJIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiv ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKAAaTh PE3YJbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KAKJOI'0 YYaCTHHKA KOMaH/Abl B OOIIMIA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEU C TO3UIMU HOBM3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOU 3HAUYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYalUSX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPcaJbHbIEe Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KaYE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHCHHS TPAKTHYECKON paboThl ¢ YIETOM UMEIOIIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHU;

JlaBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

nenaaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a pelIeHuE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crtocoOCTBOBaTh (HOPMUPOBAHHUIO M TIPOSIBICHHIO JSPYAUIIMA B 00JacTH
(M3UKH, TTOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJITYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsIM, BHOCHUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOM  pedeKCHMM  KaKk  OCO3HaHHS
COBEpIIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IMPOIECCOB, WX pe3yJbTaTOB U
OCHOBaHUM;



MCITOJIB30BaTh MPUEMBI peIICKCHH NJIs OIEHKH CHUTYaIlH, BRIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBATHh PUCKU U CBOCBPEMEHHO NMPHHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIhbTaToB
NeSATETHHOCTH;

NPUHUMATH ce0s, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHAMATh MOTHBBI W apPTyMEHTBHI JPYTrUX TIPH aHAJu3e pPEe3yJIbTaTOB
NESATEITBHOCTH;

NpPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIHOKH.

B nporiecce 10CcTHX)EHUS IMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI TIPOTPAMMBI TI0
buzuke g ypoBHS cpeaHero oOmero o0pa3oBaHUS Yy O0OydaroOmIUXcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEIMOIar arfoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHAIIEHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUSA COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPECHHBIM B ceOe;

CaMOpETYyJIUPOBAaHMS, BKIIOUYAOMIEIO CAaMOKOHTPOJb, YMCHHE NPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATBCS K
HMOIIMOHATILHBIM U3MEHEHUSIM U TPOSIBIISITE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO IIeNId U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAMBATH OTHOIICHUS
C IPYTUMHU JIOJbMU, 3800 TUTHCS, POSIBISATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POIb U MECTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOM HAy4YyHOW KApTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YUHUTHIBATh TPAHULIBl TMPUMEHEHUS HW3YYECHHBIX (PU3UUYECKUX MOJEIICH:
MartepualibHasi TOUKa, HHEpIMaibHas cucTemMa OTCcuYéTa, abCOMIOTHO TBEPAOE TEIIO,
WJICATBHBIN ra3, MOJICJIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPHABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NYECKUX 3a]1a4;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEILIECTBA U
AIEKTPOJIUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJ, BH)KECHUE MO OKPYKHOCTH, UHEPIUS, B3aUMOJCHCTBUE
Ten, 1updy3us, OpPOYHOBCKOE JABM)KEHHE, CTPOCHHE >KHIKOCTEUH TBEPABIX TEl,
U3MeHeHre 00bEMa Ten MpU HarpeBaHWM (OXJAXIECHHH), TEIIOBOE paBHOBECHE,
vcrnapeHue, KOHJCHCAlMs, IUIABJICHUE, KPUCTAUIM3alus, KUIEHHE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpPH €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXAY NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLECCAX, IJIEKTpU3aLUs Te,
B3aMMOJIECTBUE 3aPA/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJNB3Yys (DU3UUYECKUE BEITMUHMHBI:
KOOpJIMHATA, MYyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIA,
UMITYJIC Tejla, KHHETUYECKAsh SHEPrusi, MOTEHUHAIbHAS DHEPIrus, MEXaHU4YeCKas
paboTa, MeXaHWYeCKass MOINHOCTh, IPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICT HCTOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIUHUIIHI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO0 BEJIUYUHY C JIPYTUMH
BEJTMYMHAMH;

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TE€JI MW TEIUIOBBIC SIBJICHUS,
UCTIONB3Ya (U3MYECKUE BEIWYWHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrusi XaOTHUYECKOTO JABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHl, BHYTPEHHSs HHEprus, paboTa rasa,
KO3} (UIIMEHT TOJIE3HOr0 JEWCTBHUS TEIUIOBOTO JBUTATENs; IpPU OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBbIX BEJIUYUH, WX
o0O3HaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JITAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMH BEJIMYHMHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMYMHBI: DJIEKTPUUYCCKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, TOTEHIMA, Pa3HOCTh MMOTEHIINAJIOB;
IpU ONHCAHWM TPABUIBHO TPAKTOBAaTh (PUIMUYECKUA CMBICT HCIOJIB3yEMBbIX
BEITMYMH, WX OOO3HAUCHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKONW DHHEPruM, 3aKOH COXpPaHEHUsS HUMIYJbCa,
MPUHIHUI CYNEPNO3ULUUA CWJI, NPUHIUII PABHONPABUS HWHEPIMATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISPHO-KMHETUYECKYD TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIIMH, TPHOOPOB U TEXHUIECKUX
YCTPOKUCTB; pa3invaTh YCJIOBHs MX O€30MMaCHOTO WCITOJIb30BAaHUS B MTOBCEIHEBHON
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh pobiieMy/3aauy U TUIOTE3y YUYEOHOTO IKCIIEPUMEHTA, COOUpATh
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, TIPOBOJIUTH ONBIT U ()OPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TTPU
STOM BBIOUPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W WCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUI;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHPOBATH PE3yIbTAThI MOJYYCHHOW 3aBUCUMOCTH (PHU3NYCCKUX BEIIMUMH B BUJIE
Ta0JINII ¥ TPaUKOB, JACJIaTh BEIBOBI 11O pe3yJIbTaTaM UCCIICIOBAHNS;

coOro/IaTh mpaBuiIa OE30MacHOTO TpyJa MPH MPOBEJACHUH HCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMU
JESTENBHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOro
000py10BaHMS;

pemiath pacy€THbIC 3a7aud C SBHO 3aJaHHOM (DU3MYECKOM MOJIENbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a YCJIOBUA 3aJa4H
BBIOMPATh (U3UYCCKYIO MOJICINb, BBIJACIATh (PU3HUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEOOXOMUMBbIE ISl €€ pelleHus, MPOBOJUTh PACUETHl U OIIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3Ha4YCeHUS (PU3NUYECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JOTUYECKU HEIIPOTHBOPEUNBYIO
IIEMOYKY PACCYXICHUI C ONMOpOW Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHNUS,

UCIIONIb30BaTh ~ MPU  PEIMIGHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTAaBICHUSI Y4eOHON M HAYYHO-TIOMYJISIPHON MH(POpMAIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKJIaAa POCCUHUCKHUX U 3aPYOCIKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBSCHEHHWE IPOIIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3UKE B TOBCEAHEBHOW >KU3HU TS

obOecrnieueHus: 0€30MACHOCTH MpU OOpalleHUU ¢ NMPUOOPAMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TpYyNIle C BHINOJHEHWEM pPa3UYHBIX COIHUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJTAHUPOBATH NIEATEIBHOCTh B HECTAHJIAPTHBIX CHUTYAIUSAX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJOTO U3 YYACTHUKOB I'PYIIIBEI B PEIICHUE paCCMAaTPUBAEMO TIPOOJICMEI.

K koniy o6yuenus B 11 kiacce nmpemMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPaX POJb M MECTO (U3MKU B (POpMUpPOBaAHUU
COBPEMCHHOW HAy4YHOW KapTUHBI MHpa, B PAa3BUTUA COBPEMCHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYCCKON JCATCIBHOCTU JIOACH, IEIIOCTHOCTh M CIUHCTBO
(Gu3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
TOYCYHBIA AJICKTPUYCCKHUI 3apsiI, JIyd CBETa, TOYCUHBI UCTOYHHMK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJCIIb aTOMHOTO sIpa NPH PEIICHUH (HU3UICCKUX
3azay;

pacrno3HaBaTh (pU3NYECKUEC SBJICHUS (IIPOIIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHA U KBAHTOBOH (DPU3HMKU: DJICKTPUUYCCKAs MTPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuToOB, DJEKTPOMArHUTHAas WHAYKIMUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM M JBWXKYIIUWUCS 3apsill, AJIEKTPOMarHUTHBIE KoyieOaHUS |
BOJIHBI, TPSIMOJUHEHHOE pACIPOCTPAHEHHE CBETa, OTPAKEHHE, IPEIOMIICHUE,
uHTepdepennus, audpakuus W TOJSApU3alMi CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYATOro0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas
PaANOaKTHBHOCT;

OMKCHIBATh W3YUYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0O  TPOBOJUMOCTh  PA3NIUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUIMHBI:
AIEKTPUUECKHUI 3apsjl, CHJIa TOKa, AJIEKTPUUYECKOE HAMNPSIKEHUE, DIIEKTPUYECKOEe
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JICKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Ammepa, cwia JlopeHma, WHAYKTHBHOCTD
KaTYIIK{, DHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO TIOJEH, MEepPHUo] W YacToTa
KojeOaHnii B KoseOaTeIbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIEcce
TAPMOHUYECKUX JJICKTPOMAarHUTHBIX KoyieOaHuM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIA JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATHh (DU3WUECKUI
CMBICIT HCIIONB3YEMBbIX BEIWYWH, WX OOO3HAYEHWUS W CIWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BeTUINHAMUY;



OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBICHHUS U TMPOILIECCHI, HCIOJIb3Ys
dbu3uYecKue BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUs U UMIYJbC (POTOHA, IEPUOJI TTOTypacnaja, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHUM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUMHY C JPYTMMHU BEJITUYUHAMU,
BBIYUCIISATH 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHAJTU3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIILHOTO U TapalIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUU, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 PoTtodrddekra,
3aKOH COXPAaHEHHUS SHEPrUH, 3aKOH COXPaHEHUS HUMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUUECKOTr0 3apsijia, 3aKOH COXPaHEHMsI MacCOBOTO uucia, MOCTynarsl bopa,
3aKOH PaJMOaKTHUBHOTO pacmaja, MPU TOM pa3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, OOJIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIMCHIBATh H300paKE€HHE, CO3[]aBaeMOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJHATh DKCIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh podiieMy/3aaady U TUIOTE3y YICOHOT0 IKCIIEpUMEHTa, COOUpATh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYAOBaHUS, TPOBOAUTH ONBIT U (HOPMYTUPOBATH
BBIBOJIbI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS U WCIOJIH30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BETMYMH C HUCIIOIH30BAHUEM TIPSIMBIX
M3MEPEHUI: TPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJE TaOIUI] M TpaduKOB,
nenaTh BBIBOJIBI MO PE3yJbTaTaM MCCIe0BaHuUs,

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUN HCCICAOBAHHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEeOBATEICKOH W TMPOCKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHMS;

peliath pacu€THpIC 3aJa4d C SBHO 3aJaHHOM (DU3MYECKOW MOJEIbIO,
UCIIOIb3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BETUUYMHBI U (HOPMYJIBL,
HEeoOXonUMble ISl €€ pEelIEeHUs, MPOBOAMTHh PACUETH U OLICHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAYEeHUsI (PU3NYECKON BETMUMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATH JOTHYECKU HEMPOTHUBOPEUNBYIO
LEMOYKY pacCyXIACHUI ¢ ONMOpold Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTUU JIJISl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUU
U TpeJICTaBICHUsl y4eOHON U HAYyYHO-TONYJApHON MHGOPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMAIUIO;

OOBSACHATh MPUHUUIBI JEUCTBUS MAlIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIaZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUK;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMSI 110 (PU3KKE B TOBCEAHEBHOM >KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuH C NpUdOpaMH U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHMsI 3JOPOBbSI U COOJIOAEHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKpPYKAIOIIEH cpele;

paboTatb B TIpyHNe C BBINOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJEH,
IUIaHUPOBaTh pPabOTy TPYyNIbl, PALUOHAIBHO pacHpelensaTh O00SI3aHHOCTH U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB T'PYIIIbI B PEIIEHNE pacCMaTpUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacos JJIeKTPOHHbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m KonTpoibHble IIpakTH4eckue
NMporpamMMbI Bceero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METO/blI HAYYHOI'O ITO3HAHUSA
Bbubmuoreka [IOK
1.1 ®un3nKa 1 METOABI HAYYHOT O IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 brbmmorexa LOK
https://m.edsoo.ru/7f41bf72
29 Tunamika 7 Bbubmuoreka IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXAHHUKE 6 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIAUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bub6mmorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpMOAMHAMUKU 10 1 bubmorera OK
https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSHUS BEIIECTBA. 5 bu6nunorexa [JOK
' ®a30BbI€ MEPEXOBI https://m.edsoo.ru/7f41bf72




Utoro no pazneny 24
Pazgen 4. DJIEKTPOAUHAMHUKA
bubmuoreka IIOK
4.1 1
MEKTpOCTaTHKA 0 https://m.edsoo.ru/741bf72
47 ITocTrosiHHBIN neKTpuYeckuil ToK. Toku B 12 bubnunoreka [{OK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KUIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne n/mt Kontpoabnsie | IIpakTudeckue
NMporpamMMbI Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. DJIEKTPOAUHAMHUKA
11 MaruutHoe nose. DNeKTpOMAarHuTHast 1 | 3 bubaunoreka [{OK
’ UHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4eCcKre W AIEKTPOMarHUTHBIE 9 1 bu6mmorexa [JOK
' KoJebaHus https://m.edsoo.ru/7f41c97c
» 9 MexaHu4eCcKrue M AIEKTPOMarHUTHBIE 5 | bub6mmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
23 Omnraka 10 3 bubnmnorexa [IOK
https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

31 OCHOBBI CIELUAIBHON TEOpUHU 4 1 bub6mmorexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTbl KBAaHTOBOM ONTUKU 6 bubmmorexa HOK

https://m.edsoo.ru/7f41c97c




bubmuoreka [IOK

4.2 CrpoeHnue aroma 4
https://m.edsoo.ru/7f41c97c¢
buo OK
4.3 AToOMHOE pO 5 nonmotea I
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 15

Pazgen S. JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMeHThl aCTPOHOMHUH U acTpOU3UKU 7 bubanorexa [lOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 Obodmaromee nosToperme 4 Et?fsf/l;l;fgsigg/sﬂlﬁk
Utoro no pazneny 4
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Hara nudgposbie
Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bceero H3y4YeHHUsl | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
®du3rKa — HayKa O IpUpoJIe.
| o yKa o TipHp | Bu6nuorexa [JOK
ay4dHbI€ METO/Ibl TO3HAHUS
M A https://m.edsoo.ru/ff0c32e2
OKPY>KAIOIIEro Mupa
Ponp u MmecTo pusuku B

) (hopMUPOBAaHUU COBPEMEHHOM : bub6mmorexa [JOK
HAy4YHOMU KapTHUHBI MHUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NEATEIBHOCTH JIO e
MexaHH4ECKOE ABUKECHHUE.

3 OTHOCHTEIILHOCTh MEXaHUYCSCKOT O 1 bubauoreka [JOK
nBmkeHud. llepemenienne, cKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE npsiMonTMHEWHOE | bub6mmorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIMHENHOE 1 bub6mmorexa [JOK
JIIBYDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHoe najeHue. Y CKOpeHue 1 bu6nnorexa [JOK
CBOOOIHOTIO MMaieHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE.

. bubnuorexa [JOK
7 JBmxkeHrne MaTepuaibHONH TOYKH MO 1
https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubnuorexa [JOK




NuepuuanbHble CUCTEMBI OTCUETA.
[Tepseiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmuorexa [IOK

9 cynepno3unuu cui. Bropou 3akoH
yrep t P . https://m.edsoo.ru/ff0c3be8
HrroToHa 15t MaTepuanbHOU TOUKHU

10 Tperun 3axon HeroToHa s bubnunorexa [{OK
MaTepHUAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpPHOro TaroreHus. Cumia

» o P Bu6mnorexa IOK
Tspkectu. [lepBas kocMuyeckas

P https://m.eds0o.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akos ['yka. Bec bu6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuenr tpenus.

13 C P bd P Bbubmuoreka IIOK

njaa CONPOTHBIICHUS INPHU IBHKEHUU
P piA https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH WJIM ras3e
[ToctynarenbHOE U BpamaTeabHOE

14 JBUKCHHUE a0COIFOTHO TBEPOTO Tea. bubnuorexa [{OK
MowmeHnT cunsl. [Inedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIIOTO TeNIa
NMnynsc MaTepuaabHOW TOYKH,

15 CHCTE€MBI MaTEPUATBHBIX TOYEK. bubnuorexa [IOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMnyiabca. PeakTuBHOE ABUIKEHHE
PaGoTa 1 MOIIHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTepualbHON bu6nunorexa [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUHU

17 IToTenunanbHas SHEPTHUS. bubmmoreka [IOK




IToreHnmansHast HEPTUS YIIPYTO
nehopMHUPOBaHHOW PYKUHBI.
[ToTrenumansHas sHEpTUs Teya BOIU3U
MIOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ffOc461a

18

IloreHuuanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKOU

SHEPTHH

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas pabota
«HccnenoBanne cBA3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEpPE PacTSKEHUS
PE3UHOBOIO KI'yTa»

20

KonTponbnas pabora mo Teme
«Kunemaruka. JlmnaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

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

21

OCHOBHBIE TOJOKEHHS MOJICKYIISPHO-
KHHETUYeCKOH Teopuu. bpoyHOBCcKOe
nemwkenue. Iudpysus

Bubauoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHuUsi ra30B, KU JIKOCTEN
U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa




u eé usmepenue. lllkana Temmneparyp
Lenscus

WUneanpueiii ra3 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHasl TemrepaTypa Kak mepa

26 cpenHell KHHEeTUYECKON HEPruu bu6mmorexa [JOK
JBHU)KCHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon JlansToHa. ['a30BEIE 3aKOHBI
JlabopatopHas paboTa

)3 «HMccenoBanne 3aBUCUMOCTH MEXKIY
rmapamMeTpaMu COCTOSTHUS
pa3peKEeHHOr 0 ra3a»

29 N3omponeccsl B HACaIbHOM I'a3e U UX bu6mmorexa [JOK
rpaduuecKoe mpeacTaBICHIE https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crocoOnl e¢’ m3MeHeHus. KomnuecTBo bub6mmorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEpPrusi OJHOATOMHOI'0 UJEAIBHOIO
rasza

31 Bunpl rennonepenaun bubnnorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEI10€MKOCTh BEIIIECTBaA.

32 KonnyectBo TemnoTsl npu Bubmorexa HOK
Teruionepeaaye. AauadbaTHelil mporecce luipsidn.edsoo.ruAllese 36

33 [lepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6munorexa [JOK

OPpUMCHCHUC K U30IIpoHcccaM

https://m.edsoo.ru/ff0c5efc




HeoGpartumocts mporeccoB B

bubmuoreka [IOK

34 .B i
HPHPOJE. BTOPOT SAKOH https:/m.eds00.ru/ff0c6230
TEPMOJUHAMUKH
35 [Mpunuun nevicteus u K11/ rennooi bubmuorexa [IOK
MAaIllWHBbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ|
37 DKOMoruueckue mpoodaemMbl
TEITIODHEPTETUKHU
13 O6obmarommii ypox «MosexymsipHas bub6mmorexa [[OK
¢uszuka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme
Bubmuoreka [IOK
39 «MornekynspHasi puznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKH
40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. bu6mmorexa [JOK
HcnapeHnue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGcComoTHas 1 OTHOCUTEIbHAS
. Bubauoreka [JOK
41 BJI&YKHOCTH BO3ayxa. HachleHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucrannuaeckue u
42 aMmop¢HbIe Tesla. AHU30TPOIHUS bubnuorexa [IOK
CBOUCTB KpucTamioB. Kugkue https://m.edsoo.ru/ff0c65f0
Kpuctayuisl. CoBpeMEHHbIE MaTepHallbl
[InaBnenue U KpuCTaIU3ALHUS.
bubnuorexa [JOK
43 VYaenpHas TEIUIoTa INIaBICHUS.
https://m.edsoo.ru/ff0c6708
CybOnumanus
b K
44 VYpaBHeHuUE TEMI0BOro 6agaHca uomuoreka O

https://m.edsoo.ru/ff0c6820




DJieKTpu3aus Teu. DIeKTPUUECKUH

bubmuoreka [IOK

45 3apsia. JBa Bua 3JE€KTpUUYECKUX
par. A A P https://m.edsoo.ru/ff0c6bcc
3apsi10B
IIpoBOOHUKYU, TUAJICKTPHUKU U
P P Bu6nuorexa ITOK
46 MOJTYIIPOBOJHUKHU. 3aKOH COXpPaHEHUS
https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsija
Bsaumozencrsue 3apsaoB. 3aKOH
. . bubnauoreka [JOK
47 Kynona. TodeuHbIH 351€KTpUYECKUN
https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHuun cynepnosunuu bubnuorexa [{OK
3JIEKTPUYECKUX TTOJEN. JImHNmM https://m.edsoo.ru/ff0c6df2
HAIpSKEHHOCTH
Pabota cuit 351eKTpoCTaTHIECKOT0
49 R p Bbubmuoreka [IOK
nons. [Torennnan. Paznocts
8 https://m. edsoo.ru/ff0c6f00
MOTEHLIMAI0B
[IpoBOOHUKY U TUATIEKTPUKH B
Bubauoreka [JOK
50 3IIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
JlmsnekTpuyeckas MPOHULIAEMOCTh
. bub6mmorexa [JOK
51 DnextpoeéMkocth. KonaeHcarop =
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO
bubaunoreka [IOK
52 KOHJIeHCATOpa. DHEPrus 3apsuKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa
53 JlabopaTopHas pabora "M3mepenue
3IIEKTPOEMKOCTH KOHAeHcaTopa"
54 IIpunun AeicTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBbHOI'O




ammaparta, CTpyiHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBaHus. [10CTOSHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma s
ydacTKa enu

56

[MTocnenoBarenbHOE, TapaIeBHOE,
CMEIIaHHOE COSAHMHCHHE
MpoBOIHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOrO COeTMHEHHS
PE3UCTOPOB»

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

57

PaGoTa u MOIITHOCTB JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jutst TOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenue DJIC ucToUHMKA TOKA H
€ro BHYTPEHHETO COIPOTHBIICHHSD)

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

59

DneKTpoHHasi MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIJIOB OT
temnepaTypbl. CBEpXNpOBOAUMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBoHCTBa 3JIEKTPOHHBIX MY4YKOB

61

[TonynpoBogHuku, X coOCTBEHHAs U
NpuMecHasi IpoBoAUMOcThb. CBOUCTBA
p—n-niepexoza. IlomynpoBogHUKOBBIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae




npuOOpHI

DJIEKTPUYECKUH TOK B pacTBOpax u

62 pacIuiaBax 3JE€KTPOJIUTOB. | bubnauorexa [IOK
DJIEKTPOJIUTUYECKAs AUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DIeKTpoan3
DneKTpUIeCKUH TOK B raszax.

63 CaMOCTOSITeTbHBIN U | bubauoreka [JOK
HECaMOCTOATEIbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudyeckue npudops! U

64 YCTPOMCTBA U UX PAKTUYECKOE : bu6mmorexa [JOK
npuMeHeHne. lIpaBwia TexHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuii ypox 1 bubnuorexa [{OK
«OIEKTpOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbsnas pabora mo Teme

66 «9Onekrpocratuka. IlocTosHHBIN | bubnuorexa [{OK
3IIEKTPUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIax»

67 PezepBHbiil ypok. KonTponbHas 1 bub6mmorexa [JOK
pabota o TeMe "DIeKTpoJuHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEBIil ypok. O00o0maronuii ypok | bub6mmorexa [JOK
o remaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME




11 KUIIACC

KoanuecTBOo yacos JJIeKTPOHHbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoaeurre TpakTuyeckue u3yuyeHHusi | oOpa3oBaTesbHbIE
padoThI padoThI pecypest
[TocTossHHBIE MarHUTHI U UX

1 B3amMojelicTBre. MarHuTHOE TI0JIE. ! Bbubnuoreka [IOK
BekTop maruutHoM nHaAyKuuu. JInnuun https://m.edsoo.ru/ff0c9778
MarHuTHON HHAYKIIUH
MarauTtHOE TOJIE TPOBOJAHUKA C

) ToKOM. OnbIT OpcTena. : bubnuorexa [{OK
BzaumoneiicTBre TpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabora «M3yuenue | | bu6mmorexa [JOK
MArHUTHOTO TOJISI KaTYIIKA C TOKOM)» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHuTHOT O MO Ha
NpoBOJHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 | bubnuorexa [{OK
«ccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarHuTa Ha paMKy ¢
TOKOM»

JeiicTBHE MATHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. | bu6nunorexa [JOK
Cuna Jlopenna. PaGora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnexTpoMaruutHas MHAyKus. [ToTok |

BEKTOpa MarHuTHOU nHaykuuu. 3/1C




UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu @apanes

JlabopatopHas pabota
«Hccnenosanue sIBjI€HUS

3JIEKTPOMAarHUTHON WHIYKIUN

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

NunykTuBHOCTS. SIBIEHUE
camounaykuuu. JIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHU4EeCKue yCcTpOMCTBa U UX
NIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs [1eYb

10

O6o6maromuii ypok «MarautHoe
nose. DIIeKTPOMarHuTHAs WHIYKIIHSD)

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabora mo Teme
«MarnuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHS

Bubauoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaHBIE MEXaHUUYECKHE
Konebanus. 'apMoHHYeckue
KoJjebaHus. YpaBHEHUE
rapMOHHYECKUX KOJeOaHHHA.
[IpeBpaienue 3nepruu

bubauorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoja MalbIX KojaebaHuil rpysa Ha
HUTH OT JJIMHBI HUTU U MacChl Tpy3a»




14

Kone6atensubi kouTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHUs B
ujeanbHOM KoJIeOaTelbHOM KOHTYpE.
AHanorus Mexay MeXaHW4eCKUMH U

QJICKTPOMAariuTHbIMH KoJIeOaHUSIMU

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

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

Bubmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyXarOIUX

KoJjeOaHusAX. BeIHyX1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

BI)IHY)KI[GHHI:IG 3J'IeKTpOMaFHI/ITHI)Ie
KoJIeOaHus

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemenubid Tok. CHHYCOHJATbHBIU
MEPEMEHHBIH TOK. MOIITHOCTH
MIEPEMEHHOr0 TOKa. AMIUIUTYTHOE U
JEHCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKeHUs

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IponsBoncTro,
nepenayda u norpebiaeHue
3JIEKTPUYECKON IHEPIUU

19

YCTpOHUCTBO U NPAKTHYECKOE
MIPUMEHEHUE IEKTPUUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOr o ToKa,
JIMHUH 3eKTponepenay

bubaunoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKH NTPU
MIPOU3BOCTBE IIEKTPOIHEPTUH.
Kynprypa ucnonb3oBanus




AIIEKTPOIHEPTUHU B TTOBCETHEBHOU
KU3HU

MexaHHnueckue BOJIHBI, YCJIOBH
pacnpoctpanenus. [lepuon. CkopocTb

bubmuoreka [IOK

21
pacrpocTpaHeHus U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOccaS4
[Tomepednbie 1 POAONBHBIE BOTHBI
2 3Byk. CkopocTb 3ByKa. [ poMKOCTh bu6mmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBOHMCTBA U CKOpocTh. Illkana bubnmorexa OK
BOWCTBA U CK Tb. llkan
P https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[IpuHIUTIBI pauOCBA3H U
24 TeneBueHus. Pa3BuTue cpencts
cBsa3u. Pagmonokanus
)5 Kontponbsnas pabora «Konebanus u bubnuorexa [{OK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonrHETHOE pacipOCTpaHEeHHE
26 CBETa B OJIHOPOJHON cpejie. but6mmorexa [JOK
TouyedHbIll HCTOYHUK CBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
bubauorexa [JOK
27 oTpaxkeHus cseta. [loctpoenue
. https://m.edsoo.ru/ffOcd4e0
n300pakeHNH B IJIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpeneasHpin bu6nunorexa [JOK
yroJi NOJHOT0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK




IoKa3aTejiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpakeHuii B

bubmuoreka [IOK

30 nuH3e. DopMya TOHKOM JTUH3BL.
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
JlaGopatopHas paboTa
31 «HMccnenoBanve CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. Cl10XKHBIN cOCTaB
1 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
1 WnTepdepennms cera. Audpaxums bubnauorexa [{OK
ceera. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeuHocTh CBETOBBIX BOJIH. bu6mmorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckne MpUOOPHI U YCTPOMCTBA H
YCIIOBHUSI X O€30MacHOr0 MPUMCHECHHUS
['panuipl mpuMeHUMOCTH
36 KJIaccuueckou MexaHuku. [loctynars bub6mmorexa [JOK
CIIeINANIBHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHLHOCTH
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
bubauoreka [JOK
37 3amMeyieHre BPEMEHHU U COKpallleHUE
https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
DHEprusi ¥ UMITYJIbC PENITUBUCTCKOU
. bubnuorexa [JOK
38 yacTuibl. CBSI3b MaCChl C SJHEPTUCH U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrus NoKos
39 KonTtponwsnas pabora «Ontuka. bubnuorexa [JOK




OcHOBBI cieMaIbHON TEOPUU
OTHOCHUTEIBHOCTU

https://m.edsoo.ru/ffOct610

®otonbl. Popmyna Ilnanka. Dueprus

bubmuoreka [IOK

40
Y UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEIOBAHUE 516 IOK
nbanoreka
41 oroaddexrra. O A.T.
pororppext TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl horoaddexra. YpaBHeHUE
. (bv b0 P Bubmuoreka [IOK
42 DOunHmTenHa s Gorodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢orosddexra
JaBnenue ceera. OnwiTe! 11. H.
43 JlebeneBa. XuMHUUYECKOE NCHUCTBUC Bubmorexa LOK
ACBE: A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHUUECKHE yCTPOUCTBA U
MPaKTUYECKOE MPUMEHEHUE:
44
¢dotodsieMeHT, (OTONATINK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad nmo reme «1€MEHTHI Bubauoreka [JOK
KBAHTOBOU ONTHKHU https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
bubaunoreka [JOK
46 Peszepdopaa mo paccessHMIO O-YaCTHII.
https://m.edsoo.ru/ff0d091a
[lnanerapuas Mmojaens aToMa
bu6 K
47 IToctynater bopa nommorexa 1O
https://m.edsoo.ru/ff0dOafa
Nznyuenne u nmornomieaue GOTOHOB
bubnuorexa [JOK
48 MpHU Mepexo/ie aToMa ¢ OJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
DHEPTHUH Ha APYroi. Buasl ciekTpos
49 BonHoBble cBoKCTBA yacTull. BomHBI bubnuorexa [JOK




ne bpouna. Kopnyckynspso-
BOJTHOBOW ayanu3M. CIIOHTaHHOE U
BBIHY)KJIEHHOE HM3JTy4YeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE pagO0aKTUBHOCTH. OTBITHI
Pesepdopna no ompeneneHuo cocrasa
PaIMOaKTUBHOTO U3TyYEHUS

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

51

CaowuctBa anb(a-, 6era-, raMma-
n3nydeHus. Biusnue
pPaauoOaKTUBHOCTH Ha KUBBIE
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DIIeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacmaz. 'amMma-u3nydeHue

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

53

OHeprus cBsA3M HYKJIOHOB B sJpe.
Snepusie peakuuu. AaepHbIA
peakrtop. [IpoGiemsl, mepCreKTUBEI,
9KOJIOTMYECKHE ACTIEKTHI AIEPHOU
SHEPreTUKU

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

54

OnemeHTapHble YacTUIbl. OTKpPBITHE
MO3UTPOHA. MeToabl HAOIIOAEHUS 1
perucTpanmy 31eMEeHTapHbIX YacTHULL.
Kpyraeiit cton « DyHnaMeHTaIbHBIE
B3aUMOJEUCTBUS. EAMHCTBO
($U3MYECKOU KapTUHBI MUPa»

bubaunorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3gnoro neda. Co3sesmusi,
SIPKUE 3BE3JIbI, TUIAHETHI, UX BUIANMOE
nBukenue. CoaHeyHas cUCTEMA




56

Comnne. ConHeuHass aKTUBHOCTD.
Uctounuk 3neprun CoaHLa U 3BE€3]

57

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3bI TIIaBHOU
II0CJIe0BaTEIbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHBIE
MPEACTABJICHUS O MPOUCXOXKICHUU U

sBosironu CoJIHIa U 3BE3 ]

58

Mineunbsin [lyTe — Hama ["anakrTuka.
ITonoxenue u npuxenne ConHua B
l'anakTtuke. I'amaktuku. Yepabie

ABbIPLI B ApaxX raJIakTUuK

59

Bcenennas. Pa3zberanne ranakTuk.
Teopus bombpmioro B3peiBa.
PenukroBoe mznydenue.
Meraranaktuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KoHTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

O6o6maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOHN, COIUaIbHON U
ATUYECKOH chepax nesaTeIbHOCTH
yeJoBeKa

63

O6o06maromuii ypok. Pois u mecto
(U3UKH U aCTPOHOMUU B
COBpPEMEHHOM Hay4YHOU KapTUHE MUpPaA

64

O6o06maromuii ypox. Ponb




¢usnueckoir Teopur B (HOPMUPOBAHUU
MpeCcTaBIeHU 0 GU3NYECKOM
KapTHHE MHUpa

O6o6maromuii ypok. Mecto
¢u3ndecKkoil KapTUHBI MUPa B 001IEM

65 psAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX TPEJCTABICHUN O MPHUPOJIE

66 PesepBHbIil ypok. MarautHoe nosie. |
DNeKTpOMarHuTHAs WHIYKIIHS
PeszepBubIil ypok. Ontuka. OCHOBBI

67 CHelHaJIbHON TEOpUHU 1
OTHOCHUTEIBLHOCTH
Pesepnelii ypok. KBantoBas ¢uzuka.

68 BHGBI/:GHTLI};I:JTPOHOMHH u ’ 1 bubamorexa [LOK

https://m.edsoo.ru/ff0d1784
acTpoU3NKu
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka, 10 knacce/ Kacesano B.A., OG11ecTBO ¢ orpaHUYEeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxkunonepHoe oOiecTBo «M31arenscTBo
«IIpocBenieHue»

» ®usuka, 11 knacce/ Kacesinos B.A., O611ecTBO C OrpaHMUYEHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkiinonepHoe ob1miectBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA
[Iporpamma xypca ¢usuku jis 10—11 kimacco. ba3osiit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®wu3uka. 10 knacc. ba3zoBblil ypoBeHb»

1. ®usuka. 10 knacc. ba3oBelil ypoBeHb. Y4eOHUK C 3JIEKTPOHHBIM
npunoxxenuem (aBTop B. A. KacbsiHOB).

2. ®uzuka. 10 knacc. ba3oBslil ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3zoBelil yposens. TeTpanb 1151 1a00paTOPHBIX
pabot (aBTOpHI B. A. Kacesinos, B. A. KopoBuH).

4. ®usuka. 10—11 xiaccel. bazoBbeiii ypoBeHb. KOMILIEKT TeTpaae s



KOHTPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knace. JlungakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakon).

YMK «®Pwusuka. 11 xnacc. bazoBblil ypoBEHb»

1. ®usuka. 11 kinacc. ba3zoBeiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 knacc. ba3oBsiit ypoBeHb. MeToanueckoe nocodue (aBTop B.
A. KacwsiHOB).

3. ®uzuka. 10—11 xnaccel. ba3oBblit ypoBeHb. TeTpanb it 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesHoB, B. A. Koposun).

4. ®usuka. 10—11 xnaccel. ba3zoBbiii ypoBeHb. KomIiekT TeTpaneit ais
KOHTPOJIBHBIX paboT (aBTOpHI B. A. KacesHos, . B. Urpsimios).

5. @uzuka. 11 knacc. [luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

1 http://nsportal.ru - conuanpHas ceTb paOOTHUKOB 00pa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢uszmka B mkosne.

3 http://festival. 1september.ru/articles/ - hecTuBamp MEegArOrMICCKUX UACH

«OTKpBITBIA YPOK».



4 http://www.fizika.ru/ - cailT 1151 yuurteneil U3NKu U UX YUEHUKOB.
5 http://www.physics.ru/ - MaTepuainsl o Qusnke.
6 www . ege .edu.ru - uadopmanmonnsiit noptan EI'D.

7 http :// school - collection . edu . ru / - enunasa xomnexuust [{OPoB
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