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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o Qu3uke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEeAHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaram
OCBOEHHMSI OCHOBHOM 00pa30BaTeNbHON MporpaMmsbl, npeacraBieHHbIX B PI'OC
COO, a Ttakxke c yu€toM (eaepaibHOH pabouell MporpaMMbl BOCHUTAHHS U
KOHLICTIIMK TpenojaBaHusi ydyeOHoro npeaMera «®dusmka» B 00pa3oBaTesbHBIX
OpraHU3aUAX Poccuiickou denepanud, peanu3yrommx OCHOBHEIE
oOpa3oBaTebHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaroniuxcs 10—11 kimaccoB npu o0yueHun
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIBHOCTHOTO MOIXOA.
[Iporpamma no ¢usuke coorseTcTByeT TpeboBanusm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJbTaTaM OOYy4YEHUSs, a TaKXKe
YUHUTHIBAET HEOOXOJUMOCTh pEaNHM3alUU MEXKIPEAMETHBIX CBsI3eld (PU3MKHU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMETaMu. B Heillonpenenstorcs OCHOBHbIE
LeJIU U3ydeHus (U3UKU Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaThl OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIC, MeETalpeaMETHbIE,
npeaMeTHbie (Ha 6a30BOM ypOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

o INTAHUPYEMbIE PE3YNIbTATHl OCBOCHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YIIbTAThI 10 TOAaM 00yUYECHMUS;

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

®du3rka Kak Hayka O Haubosee OOMIMX 3aKOHAX MNPHUPOAbI, BBICTYIAas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyxatoreM mupe. LlIkonbHbIN Kype pu3ukn — cucTeMooOpa3yrouit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JieKaT B OCHOBE IMIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHUEH, OUOJIOTHUEH,
dbuszuyeckorr reorpadueir u actpoHomuen. Vcmonb3oBaHME W AKTUBHOE
npuMeHeHne  (PU3MYeCKUX 3HAHUM  OmpeneNseT XapakTep U pa3BUTHE
Pa3HO0OpPa3HBIX TEXHOJIOTUM B chepe FIHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenwue
(U3HKM BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTUHBI
Mupa oOy4aromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHATh HAYYHBIH METO[
MMO3HAHUS MPHU BBITIOTHEHUU UMH YYEOHBIX UCCIIECOBAHUI.

B ocHOBY Kypca Gpu3uku 1y1st ypOBHS CpETHET0 00IIEro 00pa3oBaHus MOJI0KEH
PAI MIEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK MPUHIIUIIBI €TOMOCTPOECHUSI.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepwan Kypca (Qu3MKu
o0beMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBisieTCs
(dopMupoBaHrE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
IoJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnoyiaraeT HCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(u3KKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMH MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kype pu3nku npeamnogaraet 3HakOMCTBO
C MIMPOKUM KPYTOM TE€XHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN M3YyUYECHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKHA M TEXHOJOTUW, a TaKKe OOCYKICHUS
npo6JieM pallMOHAILHOTO MPUPOIONOIB30BaHUS U HKOJIOTMUECKO 0€3011acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu (popmMupoBaHHE TPENCTABICHUNA O
CTPYKTYpe MOCTPOCHUS (PU3HUECKOU TEOPHUH, POJiM (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPECTABICHUSIX O IPUPOJIE, TPAHUIIAXTTPUMEHUMOCTH
TEOPUH, JIs ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DUM3MKU peanu3yercs Mpexae
BCEro 3a CUET OpraHU3aldH IKCIEPUMEHTANTbHOU AESTEIBHOCTH OOYYAIOIIMXCS.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPaTOPHBIX PabOT, KOTOPHIE B MPOTPaMMeE
mo (usnuke OObBEIUHEHBI B OOIIMI CIHUCOK YYCHMUYECKHX MPAKTHUUECKHX pPaloT.
Boigenenre B ykazaHHOM IiepedHe JabopaTOpHBIX pPadOT, MPOBOJUMBIX JUIS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30oBaTeIbHOTO Ipoliecca
UCXOJII U3 OCOOEHHOCTEH TUTAHMPOBAHUS M OCHAIeHUs kabwHeTta ¢Qusuku. [lpu
ATOM OO0ECHeurBaeTCs OBJaJCHHE OOYYAIOUIUMHUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIC HM3MEPEHUs, HCCICIOBAHUS 3aBUCUMOCTEH (DU3UYECKUX BEIUYWH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaeiseTcsl peIIEHUI0 PACUETHBIX U KaYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBIISIIOTCA 3a7a4d C SIBHO 33/IaHHOM
(bu3HUecKoil MOJIENbIO, TO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieya Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCS 3a/JaHMs HA
0OBSCHEHHE TPOTECKaHUs (UBUYECKUX SIBJICHHA W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (U3UYECKON MOJEHH Il CHUTyallud TPaKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k marepuansbHO-
TEXHUYECKOMY 00eCIIeYeHUI0 Y4eOHOro mpoiiecca 6a30BbIi ypoBeHb Kypca GU3uKu
HAa YpPOBHE CpeIHEro oO0miero o0pa3oBaHUA [OJDKEH HU3Yy4aThCsi B YCIOBUAX
MpeaMETHOr0 KaOuHeTa (M3WKMA WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMKJIa. B kaOuHeTe (PU3MKU NTOHKHO OBITH
HEeoO0XoIMMoe J1abopaTopHOE O0OOpYAOBaHUE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JeMoHcTpanimoHHOe o0OopynoBaHue (GOpMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH H  00ECIeYuBaeT IMOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMme M0 (U3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBICHUM U  MPOIECCOB, OMIHMPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe o00OpyIOBaHHE [JiI YUYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMILIEKTOB M O0OECIICUYMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKHe KOMILUICKThI
nabopatopHOro 000pyNOBaHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX Ja0O0OPATOPHUH.

OCHOBHBIMM LIENIAMH U3yUYeHUs (PU3UKH B 001IEM 00pPa30BAHUHU SBJISIOTCS:

e popMUpOBaHUE UWHTEpPECa U CTPEMJICHHS OOyYaroluXxcsi K HaydYHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e PA3BUTHE MPEJCTABICHUN O HAyYHOM METOJ]Ie MO3HAaHUA U (popmMuUpoBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

« hopMHpOBaHNE HAYYHOTO MUPOBO33PCHHS KaK pe3ysibTaTa U3y4YeHHUSI OCHOB
CTpOEHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;

 popMupoBaHue yMEHUN OOBSICHATH SBJICHUS C UCIIOIH30BAaHUEM (PU3HUECKHIX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMUpOBaHUE TIPEACTABICHUA O pONM (PUBUKU JUISI PAa3BUTHA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne dTUX Telield 00ecreunBaeTCsl pelieHueM CIISAYIOMUX 3a1a4 B

mpoIiecce n3ydeHus Kypca Gu3nku Ha ypoBHE CpeTHero 001ero 0opa3oBaHus:



e MPUOOPETEHNE CUCTEMbI 3HAHUNU 00 OOIMX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U JIEMEHTHI aCTPOPU3UKH;

 popMuUpOBaHUE YMEHHI PUMEHSITh TEOPETUUECKUE 3HAHUS JIA00BSICHEHUS
bu3NYecKuX SIBICHUIN B IPUPOE U JJISl IPUHITHUS MPAKTUUECKUX PELICHUN
B IIOBCETHEBHOM JKU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3ajlay, MOAPa3yMEBAIOLIUX CaMOCTOSTEIbHOE
co3faHue PU3NUECKOd MOJIeIH, aJIeKBAaTHON YCIOBHSIM 3a]lauu;

e IOHUMaHUE (PUBUYECKUX OCHOB W TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJIOTHICCKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEACHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHAJIN3a W HHTEPIIpPETAIud WHGOpPMAIIHIH,
OTIpeeNICHNS TOCTOBEPHOCTHU MOyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUEC YCIIOBHM ISl Pa3BUTHSA YMEHUH TPOEKTHO-MCCIIEIOBATEIBCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemeiii B mporpamMme 10 (GHU3MKE TEpPeUeHb Ja0OpaTOPHBIX U
PAKTUYECKUX pabOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEeaeT BBIOOP
poBelIeHUsT J1A0OPATOPHBIX PabOT U OMBITOB C YYETOM MHIUBHUAYATbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 NIO3HAHMUS

®usnka — Hayka o mnpupone. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOILIETO
mupa. Posib 3KkcriepumMenTa v TEOPUH B IIPOLIECCE TO3HAHMS TPUPOBL. DKCIIEPUMEHT
B (hu3uKe.

MoaenupoBanue (pu3MYecKuX SIBICHUN U IpoueccoB. HayuHble rMmoTesbl.
du3nyecKkue 3aKOHbI U TEOPHUU. ['paHMIIBI MIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMDI COOTBETCTBHS.

Ponb u mecTto Qu3NKKM B POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UHUQPPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe ABvKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpocTh (CpemHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CloxxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE TMpsSIMOJUHEWHOE IBMXeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH W MEepEeMEIICHUs
MaTepuaibHONW TOYKHU OT BPEMEHH.

CBobogHOoe nageHue. Y CKOpeHne CBOOOHOTO MaACHUS.

KpuBonnHeitHoe ABMKEHHE. [[BIKEHNE MaTepUAIBHOW TOYKH MIOOKPYKHOCTH
C MOCTOSIHHOW IO MOJYJX0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEHHAS CKOPOCTb.
[Tepuon n wactora obpamienus. LleHTpocTpeMHUTEIbEHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC TTepeaun.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHre ABMKEHUH C UCITOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3/IyXE U B Pa3pEKEHHOM ITPOCTPAHCTBE.

HabGmronenue aBuxkeHus: Tena, OPOIIEHHOIO MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpasnenue ckopocTH Mpu ABUKEHUH 110 OKPY’KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne HEpaBHOMEPHOTO IBUKEHUA C LIEJbIO ONPEIEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPONAECHHBIMUA TEJIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE NPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yueHue NBMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHOocurensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hbrotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunmun cynepnosunuu cwi. Bropoit 3akon HeroToHa
JUIs. MaTepUaIbHOU TOUKU. Tpernii 3akoH HeroTOHA 1151 MaTepraibHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoybxeHus1, kaueHnus ). Cuna tperusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIBKEHHSI U cujia TpeHus nmokosi. KoagduuueHt tpeHus.
Cuita conpoTUBIIEHUS IPH IBUKEHUHU TEJIA B dKUJKOCTH WIIH rase.

[TocTtynaTensHOE U BpamaTeabHOE IBUKEHUE a0OCOJFOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCUTENIBHO OcH BpameHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOTO TEIIA.

TexHn4eckrue YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIyu.

CpaBHeHHME MacC B3aMMOAECHCTBYIOIIMNX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Je€(OPMAIIUH.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHHUS U CKOJIbKEHUSL.

VYcnoBus paBHOBECUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuenue npmxeHus Opycka rno HaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX JedopMaruu.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpAaILICHHUS.

Tema 3. 3aKkonvl coxpanenusn 6 mexaHuke

NmMnynse MaTtepualibHOM TOYKH (Te€na), CUCTEMbl MaTEpUANbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAHEHUSI HMITYJIbCa.
PeaktuBHOE 1BMXKEHUE.

Pa6ora cuibl. MOIIHOCTD CHITHI.

Kunernueckasi 3Hepruss MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToTenunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs YIpyro
nedopMupoBaHHOU NPY>KUHBL. [loTeHITMaTBEHAS YHEPTHS TeNla BOJIM3U TOBEPXHOCTH
3emin.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUJbl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW YIHEPTUH CUCTEMBI TEJL. 3aAKOH
COXpPAaHECHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4yecKkrue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIED,
MPY>KUHHBIN MTUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS] UMITYJIbCA.

PeakTuBHOE ABMKEHHE.

[lepexo mMOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenne abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanre cBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW dHEpTruu
TeJa Ha IpUMepe PaCTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHasi Gpu3uka U TepMOJUHAMHKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETHUECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddy3us. Xapakrep ABMKEHUS U
B3aMMOJICHCTBHS YacCTUI[ BeWIECTBA. MoJenu CTPOCHMsS Ta30oB, XUAKOCTEU H
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJiekyn. KomnuectBo Bemectsa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ msMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEPruM TEIUIOBOrO JBWXKEHUsS dactull rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHune Menneneesa—Knanenpona.
3akoH /lanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUe H3OMPOIECCOB: HM30TEpMa, H30X0Pa,
n3zo0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUIA.

OneiThl 10 AUGPGY3UN KUIKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita [lTepHa.

OnBbITHI, JTIOKa3bIBAIOIINE CyIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

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

OnbITEl, WUIIOCTPUPYIOIIUE YpaBHEHUE COCTOSHUSI HJACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Onpenenenue Maccbl BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATHI, IaBJICHUS ¥ TEMIIEPATYPhl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuxku

TepMmoauHamuueckass cucrema. BHyTpeHHssT SHEprus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ n3meHnenus. KonmnuecTBo TeroTel U padoTta. BHyTpeHH s
SHEpPrusi  OJHOATOMHOTO  HWJEallbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE. Y eJbHas TEIJIOEMKOCTh BEIECTBA.
KosnuecTBO TEIIOTH NpH TETUIONEpEaaye.

[Tonsitue 00 aamabatHoM mporiecce. I[lepBwIifi 3aKOH TEPMOIAMHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHKK K H3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOparumocTh MpOILIECCOB B MPHUPOJIE.

TerutoBbie MamuHbL. [IpUHIMITBEI AEWCTBHS TEIUIOBBIX MAIIUH.
[IpeoOpazoBanusi Hepruu B TEIUIOBBIX MamuHax. KoadduimeHt mnose3Horo
nevictBus TertoBod mamwmHbl. [{ukn KapHo m ero koaddumueHT mose3Horo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHME: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOUM XOJIOAWIBHUK, KOHIULUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HSHEpPruy Teja IMpPU COBEPIICHHH pPaOOThI: BBUIET
npoOKKW W3 OYTBUIKM TOJA JAEWCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHYTPEHHEN SHEPruu (TEMIIepaTyphl) Tea MpU TEIionepeaaye.

OnbIT 1O anuabaTHOMY pACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUTATEIII BHYTPEHHETO CrOPaHus, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHneHcauus. Vcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHASL BJIAXHOCTh BO3ayXa. HachelmieHHbId map. YjaenbHas TeroTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIEPATYPhl KUIIEHUSI OT 1aBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucraiuibl. CoBpemeHHble MaTtepuansl. [lmaBnenue wu
KpucTayu3anus. Y aenbHas TerioTa miasienus. Cyonumarusi.

YpaBHEeHUE TeII0BOrO OamaHca.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJyYEHHS] COBPEMEHHBIX MaTEPHAJIOB, B
TOM YHCJI€ HAHOMATePUaJoB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIIIIEHHBIX MTAPOB.

Kunenuve npu NnoHUKEHHOM JaBJICHUHU.

CriocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IIIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTETBHOM BIAKHOCTH BO3yXa.

Paznen 4. DiekTpoauHAMUKA
Tema 1. dnekmpocmamuka
OnexTpuzanus Tel. OJeKTpUYecKuid 3apsn. JIBa Buaa 3IIEKTPUYECKHUX
3apsaaoB. IIpOBOAHMKM, OUANIEKTPUKHA W MOJIYNPOBOAHUKH. 3aKOH COXpPaHEHUs
ANEKTPUUECKOTO 3apsijaa.
BsaumopaeiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKHI 3apsia.
Onexrpuueckoe noje. Hanpsok€HHOCT anekTpudeckoro nois. [TpuHuun



CYyHEPHO3ULHNH DNEKTPUUYECKUX Tosiei. JIMHMKM HanpskEHHOCTU SJIEKTPUYECKOTO
TIOJISL.

PaGoTa cun anekTpocratudeckoro nodjs. [loreniuan. PasHocTh MOTEHIMAIOB.
[IpoBOIHUKM W AUBIEKTPUKU B 3JIEKTPOCTATHUUECKOM Moiie. [luanexkrtpuueckas
MPOHULIAEMOCTb.

OnekTpoémMkocTb. KonaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKash 3allluTa, 3a3€MJICHHE AJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIUIT ACHCTBUS DIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAHHBIX TET.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATHYECKOM MOJIE.

DIEeKTpOoCTaTHYECKas 3alIUTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIAIn
IJIACTUH, PACCTOSIHUSA MEXIY HUMU U TUJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJICHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 31exkmpuydeckuit mox. Toku 6 paziuunvix cpedax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LEIH.

DNEKTPUYECKOE COMPOTHUBJIECHUE. YIEIbHOE CONPOTHUBJIIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapAIUICIBHOE, CMEIMIAHHOE COCIMHEHNUE MMPOBOIHUKOB.

Pabora onektpuueckoro Toka. 3akoH JDxoyms—Jlenuna. MoiHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAsA CUJla MU BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 17151 TOJIHOM (3aMKHYTOM) 25ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXITPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MPUMECHAST  MPOBOJUMOCTD
noJIyIpOBOJHUKOB. CBoiCcTBa p—n-nepexo/a. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALIUS. DIIEKTPOJIN3.



DOnekTpuyeckuidi Tok B razax. CaMoOCTOSTENbHBIM M HECAMOCTOSATENbHBIH
paspsaa. Monuus. [1nasma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIC MPHOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COITPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA JUO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS] IUIUHIAPUUECKUX POBOJHUKOB OT JUIMHBI,
IUIOLIAAM MONEPEYHOr0 CEUYEHUs U MaTepuaa.

CMelanHoOe COeJMHEHNE IPOBOAHUKOB.

[Ipsmoe wW3MepeHue dIeKTpoABMKYHIEH cwuibl. KopoTkoe 3aMblkaHne
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COITPOTHUBJICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil pa3psl ¥ MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yuenuueckuu skcnepumenm, nabopamopusie pabomul

N3yyeHue CMEaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JeKTpOABMKYILEH CHIIbI UICTOYHUMKA TOKAa U €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HabGmronenne snekrponunsa.

MesknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, T€0rpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBICHWE, HAay4YHbIM (akKT, TUMOTe3a, (Pu3nyeckas BETUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: permieHue CUCTEMbI YpaBHEHUH, TMHEHAs QyHKIus, 1apadoa,
runepOoia, ux Trpadukd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBUXKEHUE B XKUBOU mpupoze, nuddysus, ocmoc,
TEIUIO0OOMEH KUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJIEHUS B KUBOI IPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
raJlbBaHUKA.

l'eoepagpus: BIaXXHOCTh BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABIKEHUN C HCIOJIH30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJUIMIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JPYTHUE), JBUraTelb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
NOJIYYEHHUSI COBPEMEHHBIX MATEpPHUANIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIN MIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE pUOOPBHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznea 4. DnekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuThl.  B3auMonencTBHE  MOCTOSIHHBIX MAarHuTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYKIMH. [IpuHIMn cynepnosunnu
MAarHATHBIX NOJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHAa JNWHWKA MarHUTHOM
WHIYKIHH T0JISI HOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHMTHOTO TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOI'O
POBOIHMKA, KaTYyIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzauMmoaencTBiue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOaynb U HamIpaBlIeHUE. [[BUKEHNE 3apsSKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM mnoJjie. Pabota cuisl Jlopenna.

SIBnenue DNEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJIEKTPOJBIKYILAs Cuila HWHIAYKUMH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OIEKTPOJABIKYIIAs Cujia HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

ITpasuio Jlenua.

NHayKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJCKTPOABIXKYILAS  CHJIA
CaMOUHIYKIIUU.

DHEpPrust MarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHbBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITy4YKa MATHATHBIM TI0JIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TOJISL.

B3anmonenicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

JerictBue cunsl JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHuE IIEKTPOMAarHUTHOW HHTYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBIIKYLIEH CHJIBI MHAYKLIUU OT CKOPOCTH WU3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBneHue CaMOUHTYKLIHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccenenoBanne NeMCTBUA MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHITYKLIHH.

Paszgea S. KojsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOJ1€0AHUSA

KonebarenpHast cucrema. CBOOOmHBIE  MEXaHHUECKHE  KoOJicOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumryaa u ¢dasza KoJieOaHUM.
[IpyxvHHBIN MasATHUK. MaTremMaTU4EeCKUM MAsTHUK. Y PaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBpaliieHue YHEPTUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaIbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIruM B UJ€aTLHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaroUux KojeOaHusax. BeIHYK/IeHHbIE MEXaHUUECKUE
koJjiebanus. Pezonanc. BeiHYX/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHUS.

[lepemennsiii  TOK. CHUHyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTh
MEePEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIPsHKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE IIEKTPUUECKOU
SHEPruu. JKOJIOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JIEKTposHepruu. KymapTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPI U B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTelbHOM cHCTeMbl (MPY>KUHHBIA WU
MaTEMaTUYECKUNA MasITHUK).



HaOmronenue 3aryxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BRIHYKICHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHaHCc mpu MOCIENOBATEIbHOM COCIMHEHUM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3TIEKTPOIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH MepUoAa MajibIX KOJeOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre epeMEHHOT0 TOKA B LIEMU U3 MOCIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAazZHUmMHbLE G0JIHbL

Mexanuueckue BOJIHBI, YCIOBHS pacnpoctpanenud. llepuon. CkopocTh
pacrpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W MPOAOJBHBIC BOJIHBI.
Nurtepdepentus u audpakiivsg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeIoMJIEHUE, MoJispu3anus, Judpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pAIUOCBA3U U TENEBUACHUS. Paqrookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuyeckue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIPOCTPaHEHHUE MOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teo kKak UCTOYHHUK 3BYKa.

HaOmronenue otpakeHus ¥ IpeJIOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenue narepdepenimm u nudpakiimu MEXaHUYECKUX BOJTH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOU U
9aCTOTOM KOJIeOaHMUIA.



HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPAKEHHUE,
MpeioMIIEHUE, TTOJSIpU3anus, JTUPPaKIHs, UHTEPPEPEHIIHUSI.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpoOCTpaHEHUE CBETa B
oaHopoHou cpexe. JIyu cBera. ToueuHsblil HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrojl MOJHOTO
BHYTPEHHETO OTPAKEHMUSI.

Jucnepcus ceeta. ClnoxHbIN cocTaB O6enoro cseta. Lser.

Cobuparoniye u paccenBarouiue JuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHUE
Y ONTHYECKasi cuja TOHKOW JuH3bL. [locTpoenue n3o0pakeHuid B cOOMparoumx u
paccenBaroIIMX JuH3aX. Popmylia TOHKOM JTMH3BL. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenspl IPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VY caoBus HaOIIOAEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIByX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakiuronHas pemérka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAJ€HUH MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBAa M NPAKTHUUECKOE IPUMEHEHUE: OYKH, JIyla,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEeJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMOIMHEHOE pacpOCTPaHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuOOpEHI.

[TonnHoe BHYTpeHHEe oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanne CBOMCTB M300paKeHU B JIMH3AX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

Hab6mronenune nuarepepeHImy cBera.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TomydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipusaluu CBETA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi



N3MepeHue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanne CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHOI TEOPUH OTHOCHUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELIMAJIbHON TE€OPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BAKYyME, IPUHIHUII OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHH U COKpAIICHUE
JUTAHBL.

DHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHUIIBIL.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YAaCTHUIIbI. DHEPTHUS
ITOKOSI.

Paznen 7. KBanToBas puzuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTOU. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorddexra. YpaBuenue DiiHmTeitHa A1 GpoTodddexra. «KpacHas rpaHuLar
dboTorddexra.

Hasnenne ceera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MNpPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUYMK, COJIHEUHas OaTapesi, CBETOIUOA.

Jlemoncmpayuu

®dotorPdekT Ha YCTAaHOBKE € IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO GoTorddexTa.

Ceeroauop.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHUIO o -4acTHIL.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHwe u moriounieHue
(GOTOHOB MpU TMEpexoje aToMa C OAHOTO YpPOBHS JIHEPruuM Ha Apyrou. Bumw
cnekTpoB. CHIEKTp YpOBHEN 3HEPIUU aTOMa BOJOPOA.

BosiHoBBIE cBOMicTBa yacTull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
Oyaju3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YCHHE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue NJIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHeRvaTbix CIEKTPOB U3TyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HaOmronenre TMHeN4aToro creKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CII0KHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/ia o onpeneneHnto coctaBa paiuoakKTUBHOTO
usnyuenusi.  CpoiictBa  anbda-, Oeta-, raMMa-usilyuyeHus.  BrnusHue
PaIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeuWTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan saapa. MaccoBoe uucio sapa. M30Tomnsl.

Anb(a-pacnaa. OIJIEKTPOHHBIN M TO3WTPOHHBIA Oera-pacnan. ['amma-
M3JIy4eHne. 3aKOH paJOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jlepext maccsl spa.

Snepnsbie peakuuu. [lenenve u cuHTe3 Aaep.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTHUYECKHUE ACTIEKTHI SIEPHON SJHEPTETUKU.

DiieMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOIEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTaIbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3MUECKOM KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbIit peakTop, aToMHast bomoba.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpekoB yacTHIl (10 rOTOBBIM (poTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPUZUKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpUKIIaIHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3gus, SpKHE 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JBU>KECHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu CosiHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [narpamma «CneKTpajbHBIM Kilacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM MOCJIENOBATENIHHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JIJIsl 3BE3]] [1aBHOM MOCIE0BATEIbHOCTU. BHYTpeHHEE CcTpOoeHuE



3BE31. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUHU U 3Bosronnu ConHua u
3BE3/1. DTallbl )KM3HU 3BE3].

Mineunsiii I[lyte — Hama ['anaktuka. Ilonoxxkenue u nBwxkeHue CosiHIA B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. YEpHBIE IBIPHI B sApax
TaJaKTHK.

Bcenennas. Pacummpennie Beenennoit. 3akon Xa60mna. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PETUKTOBOE U3TyUEHHUE.

Macumrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGnronenuss HeBOOpYKEHHBIM IJ1a30M C MCIHOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro Ilytu.

Oo6o001maroiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHUM B HDKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEJI0BEKA, POJib U MECTO (DU3UKU U
ACTPOHOMHUH B COBPEMEHHOW HAay4yHOH KapTUHE MUPA, POJb (PU3NYECKON TEOpHUH B
dbopMHUpOBaHUY TPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢
Y4ETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBI3€M C KypCaMu MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOAOB HAay4YHOIO
NO3HAHUSA: SIBJICHUE, HAy4HbIM (akT, runoresa, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HA OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB,
MIPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK TMOJ00US TPEYrOJbHUKOB,
oTmpe/eeHIe TUIOMIAIN MIOCKUX (GUTYp U 00bhEMa Tell.

buonocus: snekrpuyeckue SBIEHUS B JKUBOM MpUPOJE, KojeOaTelabHbIE
JNBW)KEHUS B JKMBOM NPUPOJIE, ONTUYECKUE SIBIICHUS B JKMBOU NPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPHUCTAJUIMUECKasA CTPYKTYpa TBEPbIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAINU3.



l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3alle)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHON MTOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPACEHUH.

Texunonocus: JNWHUAMA DJIEKTPOIEpeaady, TEHEpPATOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, pajap, PaguoONpPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTTHKA,
COJIHEUHas OaTapes.



INNIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune yudeOHOTO Tpenmera «Du3nWka» HAa YPOBHE CPEIHEro OOIIero
oOpazoBanus (0a30BbI YPOBEHB) HOHKHO O0ECIICUUTH JTOCTHIKCHHUE CIICTYIOITUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTaTOB.

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0JKHbI
OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTh OOyYarolMXcsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULMUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O00IeCcTBa, pacUIUpPeHUE KU3HEHHOTO
OMbITA U OMbBITA AEATEIBHOCTA B MPOILIECCE pean3allid OCHOBHBIX HaIlPaBIICHUIM
BOCITUTATEIbHOU IEATETLHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHcKOro BOCIUTAHMSI:

c(OpPMHPOBAHHOCTh TPAXKAAHCKON MO3ULIMU 00yYaroIIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOIr0 OOLIECTBa;

NPUHATHE  TPATULIMOHHBIX  OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpPECAX TIPakKIaHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTEeIbHON OpraHU3allNY;

YMEHHE B3aUMOJIEUCTBOBATH C COIMATIbHBIMA UHCTUTYTaMHU B COOTBETCTBUH C
uX (PYHKIMSIMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapPHOU U BOJIOHTEPCKOM ESITEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIITUTAHMSA

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEATEIIBHOCTH YUYEHOTO;

OCO3HaHUE JTUYHOTO BKJIa/1a B IOCTPOECHUE YCTOWYUBOTO Oy IyIIEro;

4) 3cTeTHYEeCKOr0 BOCIIMTAHNA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuiero (U3n4ecKoi Hayke;



S) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K pa3iIuuHbIM chepaM MpodecCHOHANBHON AESTeNIbHOCTH, B TOM
YHCJI€ CBSA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbL;

TOTOBHOCTBH M CTIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3HKN HA IPOTSHKEHUN BCEH JKU3HM,

6) ’K0JIOrHYeCKOro BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa SKOJOTUIECKUX TPOOIeM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElie HA OCHOBE
3HAHUS 1eJIeH YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA,

pacIIMpeHrue OIbITa ACATEIHPHOCTH JKOJOTHYSCKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKE;

7) 1EHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAyYHOW JIESTCIIbHOCTH, TOTOBHOCTH B IIpOIECCE
M3y4deHUS (PU3UKH OCYIIECTBIIATE MPOCKTHYIO U MCCIIEIOBATEIBCKYIO IEATSILHOCTh
WHIUBUIyQJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3zoBble Jlornuyeckue JaeiicTBHUA:
CaMOCTOSITeILHO  (OPMYJIMPOBaTh M aKTyallU3UpOBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATCIBHOCTH, 3aJaBaTh MApAMETPhl U KPUTEPUU HX
JIOCTYDKCHHUS
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHHS MPOOJIEMBbI C yU4E€TOM aHaIU3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINIONHATH pabOTy B  YCIOBHSIX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTeIbCKHe 1eMCTBUA:
BJIaJICTh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU TTOHATUSIMU U METOJIAMU
bu3nYecKoi HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN ESITeIbHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY
METO/IOB pelIeHUs 3aaad (PU3NIECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/IOB ITO3HAHMSI;

BIAJCTh BHUJAMH JEATEIBHOCTH [0 TIOJYyYEHHUIO HOBOTO 3HAHMUS, €ro
WHTEPIpPETANHA, TPEOOPA30BAHUI0O W TMPUMEHCHUIO B PA3JIMYHBIX yIeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU y4eOHBIX TPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUsI, HAaXOUTh apTYMEHTHI JUTsI JOKa3aTeIhCTBA CBOMX
YTBEPKJICHHUM, 3a/1aBaTh ApAMETPhl M KPUTEPUN PEIICHHUSI;

aHAMM3UPOBATh TIONYYCHHBIE B XOAC PEIICHUS 3aJa4yd  Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBbIE 3aJayl B 00pa30BaTEIbHOM
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JTaBaTh OIICHKY HOBBIM CUTYallUsSIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTHYECKYIO 00JacTh
KU3ZHENIEATECIIbHOCTH;

YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTUHAIBHBIC ITOIXObI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 3a]]a4H, TOMYCKAIOIUE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BJIAJICTh HABBIKAMHU TOJydeHHs] MHPOpMauu (HU3UIECKOTO COJCPKAHHS W3
HMCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH IIOMCK, aHAJW3,
CUCTEMATH3AINI0 W HWHTEPIPETAli0 WH(OOPMAIMU Pa3IWYHBIX BUAOB U (opMm
IIPE/ICTaBIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH WH(MOPMAITNH;

WCIIOJIb30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHW3aIIMOHHBIX
3a/1a4 ¢ COOJTI0/IeHUEM TPEOOBaHU S)PrOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, MPaBOBBIX W ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHMUS B Pa3IUYHBIX (opmaTax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUU | IEICBON ayITUTOPHH, BEIOMpAs ONITUMAIIBHYIO
(dbopMy npeacTaBIeHUsI U BU3yaJu3aliu.

KoMMyHHKaTHBHBIE YHHBEPCaJIbHbIEe y4eOHbIe JeHCTBHSA:
OCYILECTBIATH O0IIEHUE HAa YPOKaX (PM3UKU U BO BHE-YPOUHOH JEATEIBHOCTH;



pacno3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyalldd M  CMSr4arh
KOH(JIUKTBI;

Pa3BEPHYTO MU JIOTMYHO H3JIAraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMATh W HCIMOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUYyaTbHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXHOCTEN KaXXJ0TO YJICHA KOJJIEKTUBA;

NPUHUMATh  I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHIO: COCTaBJIATh IUIAH JECWCTBHM,
pacupenensiaTb pojau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIa/1a U KaXK/I0I0 YHaCTHUKA KOMaH/bl B OOUIUI
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

Mpeiaratb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C TO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO ACSITENBHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS] PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS! TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYalIHSsIM;

paciupsTh paMKd y4eOHOro NMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHUIO JSPYIUIMA B 00JIacTU
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbINA U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, 3MOLMOHATbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJa/JeTh HABbIKAMU  IO3HABATEJbHOM  pedrekcun Kak  OCO3HaHUs
COBEpPLIAEMBIX JICMCTBUM M MBICIHUTENBHBIX IPOLECCOB, HX PE3YyJIbTaTOB H
OCHOBaHU;



UCIIOJIb30BaTh NPUEMBI pediiekcuu Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pEIIeHNUS;

YMETh OLIEHHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 UX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M apTyMEHTHl JAPYTUX TpPU aHadu3e pe3yJIbTaTOB
JESITEIbHOCTH;

IPUHUMATH Ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M aPTryMEHTHl JAPYTUX TMPH aHalIW3€ pPe3yJlbTaToB
JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKH.

B nporecce 10CTHKEHNS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI I10
¢u3nke A ypOBHS CpeaHero ooOmero o0pa3oBaHus y  00yYarolUXcCs
COBEpPIIICHCTBYETCS HYMOILIMOHATBHBIH UHTEIJICKT, MpeIoJIararouii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSTHHE, BUACTh HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHATIBLHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUYAIOIIETO CAMOKOHTPOJb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MTPOSBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpeMIIEHHE K JOCTHIKCHHIO IIeNTd U
yCrexy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATH HCXOJS M3 CBOMX
BO3MO>KHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCSI, TPOSBIIATH MHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xoniy o0yuenus B 10 kiacce npeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIENei:
MaTepHualibHasl TOUKa, MHEpIUalIbHas cUCTeMa OTCUéTa, adCONIOTHO TBEPAOE TEJIO,
WJICAUTbHBIN a3, MOJEIN CTPOCHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYECKUH 3apsij] IpH perieHnr GU3NIeCKUX 3a/1a4;



pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSCHITHL UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPHUU CTPOECHHUS BEIIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIUHENHOE ABUKECHUE,
CBOOOJHOE TaJIeHUE TEJl, BIKCHHUE MO0 OKPY>KHOCTH, WHEPITUS, B3aUMOJICHCTBHC
Ten, nmuddys3us, OpOyHOBCKOE JIBIXKECHHE, CTPOCHHE KXUIKOCTEHH TBEPABIX Tel,
U3MEHEHHEe 00BhEMa Tel MpU HarpeBaHUM (OXJIAKICHHUH), TEIJIOBOE paBHOBECHE,
WCHapeHne, KOHJCHCAlMs, IUIABJICHHUE, KPUCTAIUIM3AlUs, KUIICHUE, BIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJIECHUS Ta3a NPU €r0 HArpeBaHWHM B 3aKPBITOM COCYJIE,
CBSI3b MEXY IMapamMeTpaMH COCTOSIHWS ra3a B U30IPOLECcCaxX, AIEKTPU3ALUS TeET,
B3aUMO/ICVCTBUE 3aPSIIO0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, HUCMOJIb3ys (DU3UUYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, Cuia,
UMITYJIbC TE€Jla, KWHETUYECKasi SHEPTUs, MOTEHIMAIbHAS SHEPTHS, MEXaHUYECKast
paboTa, MeXaHWYECKas MOIIHOCTh; IIPH ONHCAHUM TPABUIBHO TPAKTOBATH
(GU3UYECKUI CMBICT MCHOJIB3YEMbIX BEIMYMH, MUX OOO3HAUYECHUS U E€IUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIMYWHAMM;

ONUCHIBATh M3YYEHHBIC TEIUIOBHIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHMS,
UCIIONB3Ys (U3WYECKUE BEIMYMHBI: JaBJICHWE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAs! DHEPTUSI XaOTHUYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOpPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI 3HEprus, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsl; MPU ONMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJIB3YEMbIX BEJIWYHH, HX
0003HAYCHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMH BETUUUHAM;

ONUCHIBATh U3YUYEHHBIC JICKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIUUYUHBI: JIEKTPUUECKUN 3apsi,
3JICKTPUYECKOE T0JI€, HANPSHKEHHOCTD MOJIsI, MMOTEHIUAJ, PAa3HOCTh MMOTEHIMAJIOB;
Py  ONHCAHWHM TPABWIHHO TPAKTOBATh (PU3MUECKHH CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUs] W EIWHUIIBI; YKa3biBaTh (hOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJTUYUHY C IPYTUMH BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TMPOIIECChl U SIBIICHUS, UCIOJIb3YS (PU3UUECKHE
3aKOHBI ¥ TIPUHIUINBL: 3aKOH BceMUpHOTO TsroTtenus, I, I u III 3akonbr HeroToHA,
3aKOH COXPaHECHUST MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIMUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMSI BEIIECTBA, TI'a30BBIE
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKECHHS MOJIEKYII C
aOCOIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apAa, 3akoH KyJlioHa, Ipy 3TOM pa3ianyaTh CJIOBECHYIO



(GOpMyYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI IEUCTBUS MAILIMH, IPUOOPOB U TEXHUUECKUX
YCTPOICTB; pa3anyaTrh YCIOBUS UX O€30MaCHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynrpoBaTh IpoOIEMy/3aaqy U THIIOTE3Yy YUeOHOTO IKCIEPUMEHTA, COOMPATh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUs, TPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL

OCYIIIECTBISATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (U3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIN CIIOCOO M3MEPEHMs] U HCIOJb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEMTHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKCHpOBATh pPe3yAbTATHI MOJTYICHHON 3aBUCUMOCTH (PU3NICCKUX BEJIMUMH B BUJIC
TabIuI ¥ TPaQUKOB, IETATh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOW W MPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pynoBaHUs;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHON (PU3MYECKOM MOJENbIO,
UCTIOJb3Yys (PM3MUYECKHE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS 33J1a4uu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHATh (PU3UYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAUMBbIE JUIsl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3HUECKON BEIUYUHBL

pelaTh KaueCTBEHHbBIE 3a/1a4l: BHICTPAUBATh JIOTHUECKHU HENIPOTHBOPEUUBYIO
LENOYKY PacCyXJCHUH C OMOpON Ha H3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sBICHUS;

UCTIONB30BaTh  MpPH  pEIIEHWH  ydeOHBIX  3aJa4  COBpPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS YYEOHOW W HAYyYHO-TIOMYJISIPHOW WH(MOpPMAIK, MOTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJTydaeMyr0 HHPOPMAITHIO;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX H 3apYOEIKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HayKH, OOBACHEHHME IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B MOBCEIHEBHON KU3HU IS

oOecrnieueHrs O€30MacHOCTH MPU OOpAIlEHUH C MPUOOPAMH U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOAEHUS HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTathb B TpYIIE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYINIBL, PAMOHAIBHO pACIPENEsATh OOS3aHHOCTH U
IJIAHUPOBATH JESATENIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.

K konity o6yuenus B 11 kjacce nmpeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIONUXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (u3uKu B (HOpMHpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUHA, B IPAKTUYECKOW JEATEIBbHOCTH JIIOJEH, LEJOCTHOCTh M €IMHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS U3YUYEHHBIX (PU3NYECKHX MOJIENeH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, JTyd CBETA, TOUECUHbIM UCTOYHUK CBETA, SACPHAS
MOJielb aTOMa, HYKJIOHHash MOJENb aTOMHOrO sifjpa MpU pEUIeHUH (U3NYECKUX
3azay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOWU (DPM3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aWMOJECHCTBUE
MarHuTOB, 3JIECKTPOMAarHUTHasT WHAYKUUWS, JEHCTBHE MAarHUTHOIO TMOJsA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMNCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHusd U
BOJIHBI, MPSMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHUE,
uHTepdepeHIus, audpakius U TOoJApU3alMs CBETa, JUCHEPCHs CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHAs
PaAMOAKTUBHOCTE;

ONMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3IUMYHBIX  CpeA) W
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCHOJb3ys (DU3MUYECKHE BEIMYMHBI:
ANEKTPUYECKUI 3apsifl, CHJIa TOKA, 3JEKTPUUYECKOE HAIPSIKEHUE, BIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAsl cujia, paboTa TOKa,
UHAYKIMST MarHUTHOTO MoJs, cuia Ammepa, cuia JlopeHua, MHIYKTHUBHOCTb
KaTyIIK{, SHEPIrusl 3JEKTPUYECKOTO0 M MAarHUTHOTO TMOJei, MepuoJ M YacToTa
KojeOaHui B KoyieOaTeNTbHOM KOHTYpe, 3apsii M CWia TOKa B Ipolecce
FApMOHHYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHM, (OKYCHOE pacCTOSHUE H
ONTHYECKas CHUJIa JIMH3bI, IIPU OMUCAHUU MPABWIBHO TPAKTOBATh (PUIUYECKUM
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€IMHHUIIbI, YKa3bIBaTb
(bopMyIIbl, CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUYUHY C APYTUMH BETMYMHAMU;



ONMKCHIBATh H3YYEHHBIE KBAHTOBBIE SIBJIEHUS W IPOLIECCHI, MCHOIb3Ys
¢du3nueckue BEIMYMUHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPUOJ MOIypactaaa, YHEPTUs CBSI3H
ATOMHBIX S7Iep, TPHU ONHUCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKUN CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYECHUS WU EAMHHIIBI, YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIME JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYHCIIATH 3HAYCHUE (PU3MUCCKON BEIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SBJICHUS, UCIOJIBb3Ya (pu3nyeckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaljIeIbHOTO
COCMHEHUA TPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHJYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUs CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa g Gortorddexra,
3aKOH COXPAHEHWS DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TPaHUIIbI, OO0JIACTH)
IPUMEHUMOCTH;

OMPENIENIATh HAIIPABJICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl Jlopenna;

CTPOUTh UM OIKUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI IO HCCIACAOBAHUIO (PUBUYECKUX SIBICHUM U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUW: MHPH 3TOM
dbopmyIUpoBaTh MpoodIIeMy/3a1auy ¥ TUIIOTE3y YICOHOTO IKCIIEPUMEHTa, COOMpAThH
YCTAHOBKY U3 MIPEJI0KEHHOT0 000pyI0BaHUSI, POBOJIUTDH ONBIT U (POPMYITUPOBATH
BBIBOJIBL

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOWMpATh ONTUMAJIBHBIA CIOCOO0 M3MEpPEHWs W WUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCTIOJb30BAHUEM MPSIMBIX
M3MEPECHUI: TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3yIbTaThl
MOJTyYeHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJE TaOIUIl U TpaduKoB,
JieaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIEI0BaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCICIOBAHUMA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbLCKOW U MPOEKTHOM
NESATETPHOCTH C MCTOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pynIOBaHU;

pemaTth pacu€THble 3aJa4d C SIBHO 3aJlaHHOM (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4u



BBIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACHATh (hU3MUECKUE BEIMYUHBI U (OPMYIIBI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PAacUYEThl U OICHUBATh PEATBHOCTH
MIOJTy4YE€HHOTO 3HAUCHUS (PU3MUECKOMN BEIIMUUHBL;

pelaTh KaueCTBEHHBIC 3a/1a4U: BHICTPAUBATh JJOTUYECKH HEPOTUBOPECUHBYIO
IIETIOYKY PACCYXKICHUH C OMOpOH Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue IBICHUS;

UCIIOJb30BaTh  TNMPH  PEIICHWH  y4eOHBIX  3a7a4  COBpPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJOTUHU JJIA TTOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTaBIICHUS] yUeOHOUW M HAYYHO-TIOMYJIAPHOW WH(OPMAIIUHU, TIOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJTydaeMyt0 HHPOPMAITHIO;

OOBSCHATH TPHUHIMIBI JICHCTBUSA MAaIUH, NPHOOPOB W TEXHHUCCKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA MX OS30MaCHOTO MCIIOJIB30BAHHS B IIOBCEIHEBHOM
KU3HU;

IIPUBOUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOS)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO MHpPA, B Pa3BUTHE
TEXHHUKH B TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 10 (PU3NKE B TOBCEAHCBHON YKU3HU IS
oOecrieueHrs 0€30MaCHOCTH TpU OOpalieHud ¢ TpUdopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, TSI COXPAaHEHUS 3JI0POBbS U COOJIOJCHHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEU CPETIE;

paboTaTh B TpyMIeE C BBIMOJHCHHEM pPAa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBAaTh PadOTy TPYIIbL, PANHMOHAIBHO PpaCHpeneisaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIaJ] KQKIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOJIEMEI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoaunuecTBO 9acoB DJIeKTPOHHBIE
HauMeHoBaHMe pa3fesioB U TeEM (uudposbie)
Ne n/m Kontpoannsie | Ilpakruyeckue
NMporpaMMabl Bcero o0pa3zoBaTejbHbIE
PadoThI PpadoThI
pecypchl
Paznen 1. ®PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
Bubnnoreka [IOK
1.1 duszrka 1 METObI HAYYHOT'O TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazpen 2. MEXAHHUKA
2.1 Kunemaruka 5 bubmmorera [IOK
https://m.edsoo.ru/7f41bf72
29 TnHammka 7 Bubnnoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 Butmmorexa LTOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazaen 3. MOJIEKYJISIPHAA ®U3NKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bu6nmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKH 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSL BELIECTBA. 5 bu6nuoreka [JOK
) ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Pazgen 4. QJIEKTPOAUHAMUKA
bubnuoreka IJOK

1 MICKTPOCTATHKA 10 https:/m.edsoo.ru/7f41bf72
49 [TocTostHHBIN BIEKTpUYECKU TOK. TOKH B 12 bubnuoreka [HOK

' Pa3IMUHBIX cpefax https://m.edsoo.ru/7f41bf72

Uroro no paznpeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KITACC

KoaunuecTBO 9acoB JJIeKTPOHHBIE
HaunmeHnoBaHue pa3nesioB M TeEM (mudposBbie)
Ne n/m Kontpoasnsie | IIpakTHueckue
NPOrpamMmMbIl Bceero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarnuTtHoe 1oJie. DJIeKTPOMarHuTHas 1 | 3 bubnuorexa [JOK
’ VHIY KM https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
71 MexaHn4eckue | JIEKTPOMATHUTHBIE 9 | bubanorexa [JOK
’ Kosae6GaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4eckue U JIEKTPOMATHUTHBIE 5 ! bubnnorexa IIOK
’ BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
2.3 Omnruka 10 3 bubnmorera [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH

31 OcHOBBI CrieIMaTbHON TEOPUU 4 ! Bbubmuoreka LIOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pa3zneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTHl KBAaHTOBOU OTITHKH 6 bubnmorexa TIOK

https://m.edsoo.ru/7f41c97¢c




bubnnoreka [IOK

4.2 Ctpoenue aTtoma 4
https://m.edsoo.ru/7f41c97¢c
4.3 AToMHOE SIAPO 5 Bubanorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Pazngea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1 DNeMEeHThl aCTPOHOMHUHU U acTPOPH3UKH 7 bubanorera OK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3znea 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o06maroiiee MOBTOPEHUE 4 ngj;ifj;gﬁ/ffmcg%
Wroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontposabubie | IlpakTHueckue
n/n Bceero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI PadoThI
pecypchl
®dusnka — HayKa O IPUPOJE.
| q Y PHP | butmmoreka LIOK
ay4YHbIE METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKAOIIEro MUpa
Ponb 1 MmecTo Gpusuku B

) (dbopMupOBaHUN COBPEMEHHOMN 1 bubmmorexa [JOK
Hay4HOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOMN IS TEIbHOCTH JIIOACH
MexaHnueckoe JBUKEHHUE.

3 OTHOCUTEIBHOCTh MEXaHUIECKOIO 1 bubnuoreka [JOK
JBkeHusa. llepeMenienue, CKOPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIMHEITHOE | bubnnorexa [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE MPSMOIUHEITHOE | bubmmoreka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBo0Oo1HOE TIaZIcHHE. Y CKOPEHHE | Bbubmuoreka LIOK
CBOOOIHOTO HaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe 1BUKEHUE.

7 JIBIKeHHe MATEPHANBHOH TO o 1 bubnuoreka [JOK

BIDKCHHE MaTePUATBHON TOUYKU T
P https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [TpuHnun otHocuTenbHOCTH [anmies. 1 bubnnotexa [IJOK




WuepuyanbHble CUCTEMBI OTCUETA.
[TepBsbiii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunoun

buotmmoreka LIOK

9 cynepno3uuuu cuil. Bropoit 3akon
yuep 1 p . https://m.edsoo.ru/ffOc3be8
HprotoHa aist MarepuanbHON TOUKH

10 Tperuit 3akon HeroToHa 1714 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuna

11 " butnuoreka LIOK
TspkecTu. [lepBas kocmuueckas

P https://m_edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus.

i . P b P BuGnuorexa LOK

WJIa CONPOTHUBIICHUS TPH JBHKEHUH
P P https://m_edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTU WUJIU ras3e
[TocTynarenbHO€ U BpalaTeabHOE

14 JIBI>KEHUE a0COJIIOTHO TBEPAOTO Tena. butmmoreka LIOK
MowmeHTt cunbl. [Inedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOTO Tesa
NMnynbc MaTepuanibHON TOUYKH,

15 CHCTEMBI MaTepHUaJIbHBIX TOYEK. bubmmoreka [JOK
HNmnynsc cuibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJsibca. PeakTuBHOE JBIKEHUE
Pa6oTta 1 MOUTHOCTb CHJIBI.

16 Kunernueckas sHeprust MaTepUalbHON bubnmnorexa HOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETHYECKON YHEPTUU

17 TToTenumnanbHast SHEPTUA. butmmoreka LIOK




[ToreHumanbpHast JHEPTUS YIPYTO
nehopMUupOBaHHON MPYKUHBL.
[TorenuunanbHas SHEPTUs Teaa BOIU3U
MMOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIE U HEMTOTEHLIMATbHbBIE
cunbl. CBsi3b pabOTHI
HEMOTEHIIUAJIBHBIX CHJI C U3MEHEHHUEM
MEXaHWYECKOU YHEPTUU CUCTEMBI Tel.
3aK0H COXpaHEHUsI MEXaHUIEeCKON
SHEPTUH

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

19

JlaGopatopnas pabora
«MccnenoBanue cBsizu pabOTHI CHIIBI C
U3MECHEHHEM MEXaHHYECKOW SHEPTHU
Teja Ha MPUMEPE PACTSIKCHUS
PE3MHOBOTO KI'yTa

20

KoHnTponbHas pabora no reme
«Kunemartnka. Jlmaamuka. 3aKOHBI

COXPAaHCHUA B MCXAHUKC)

Bbutmuorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-
KHHETH4eCcKoi Teopun. bpoyHoBCKOE
newxenue. Auddysus

Bbubmuoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABMKEHUS U
B3aMMO/JIEVCTBHUS YaCTHUIL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XKUIKOCTEH
1 TBEPABIX TEI

23

Macca monexyin. KonuuectBo
BemiectBa. [locTossHHAss ABoraapo

24

TemoBoe paBHOBecue. Temmneparypa




u e€ mamepenue. lllkama Temmepatyp
Lenbpcus

HNneanpubiii raz3 8 MKT. OcHoBHOE

buotmmoreka LIOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIeparypa Kak Mepa
26 cpenHel KHHETUYECKOW SHEPTUH bubnuorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneera-Knaneiipona
27 3akou [anpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas paboTa
)3 «MccnenoBanue 3aBUCUMOCTU MEXTY
napaMeTpaMy COCTOSTHHS
pa3peKEHHOro ra3a
29 M3onpouecchl B uACaIbHOM ra3e U ux bubnnorexa [JOK
rpaduuecKoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI 1
30 crocoObl e€ u3MeHenus. KonmuectBo bubnuoreka [JOK
TETJI0THI U paboTa. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO MJI€aTbHOIO
rasa
31 Bunbl renonepeaauun bubmnorexa OK
https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEMIIOEMKOCTD BEILIECTBA.
32 KonudecTBO TETUIOTHI NpH bubanoreta OK
. https://m.edsoo.ru/ff0c5¢36
Teronepenaye. AauadaTHblil mpouecc
33 IlepBolii 3aKOH TEPMOIMHAMUKH U €TO bub6mmoreka [JOK

IMPUMCHCHUEC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc




HeoOpatuMocTh mporeccoB B

buotmmoreka LIOK

34 .B 5
MPUPOAE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [Mpunnun nevicreus u KI1J] TeroBoi bubnmnorexa [JOK
MalluHbI https://m.edsoo.ru/ff0c600a

36 wkn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE MPOOIIEMBI
TETJIOPHEPTeTUKHU

13 O6o6marmuii ypok «ModekynsapHas bubmmorexa [JOK
¢uszuka. OCHOBBI TEPMOIUHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora no reme

39 M o 0 butmmoreka LIOK
«MonekynspHas ¢puzruka. OCHOBBI

Y https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKW»

40 [Tapoo6pazoBaHue 1 KOHIEHCALIUS. bubnnorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComoTHAs 1 OTHOCHUTENIbHAS

. bubnnorexa [JOK
41 BJIQXKHOCTb BO3]lyXa. HachblleHHbIH
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraniuueckue u

42 aMmopdubIe Tema. AHU30TPOIIHS bubnmnorexa [JOK
cBoiicTB kpuctauioB. Kugkue https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE MaTepuabl
[InaBneHue u KpucTaIIU3ALHUA.

43 V elEHA TemIoTa TUIARTe Bbutnuoreka LIOK

JbHAS TEIUIOTa TUTABIICHUS.
A https://m.edsoo.ru/ff0c6708
CyO6numarust
b K
44 YpaBHEHHE TEIIOBOTO Oajlanca nommorexa LO

https://m.edsoo.ru/ff0c6820




DnekTpuzanus Ten. JINeKTPUIECKU

buotmmoreka LIOK

45 3apsan. J{Ba Buja alneKTpUUeCKUX
pan. Ji a p https://m.edsoo.ru/ff0c6bcc
3aps0B
ITpoBOIHUKH, TUDJICKTPUKU U
P P bubnuoreka [IOK
46 MOJIYIIPOBOJTHUKH. 3aKOH COXpaHEHUs
https://m.edsoo.ru/ff0c6bcc
SJIEKTPUYECKOTO 3apsiia
B3aunmopeiicTBue 3apsgoB. 3aKoH
. . bubnnoreka [IOK
47 Kynona. ToueuHblii 35eKTpUYECKUMA
https://m.edsoo.ru/ff0c6ced
3apsig
Hanpsk€HHOCTB 3IIEKTPUYECKOrO
43 nosts. [IpuHnun cynepnosunuu bubnnorexa IIOK
3JIEKTpUUecKux noyuei. Jluauu https://m.edsoo.ru/ff0c6df2
HAIpPsSIKEHHOCTH
Pabota cun sneKkTpocTaTuyecKoro
bubnuoreka LIOK
49 nons. [Torennuan. Pasnocts
https://m.edsoo.ru/ff0c6f00
MMOTCHIINAIOB
IIpoBOIHUKY U JUDTICKTPHUKH B
bubnuoreka [{OK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
Jydnextpuueckas MpOHHUIIAEMOCTb
" bubnunoreka [IOK
51 Onekrpoémkocts. Konaencarop i
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
Bbutmuoreka LIOK
52 KOHJICHCATOpa. DHEPruUsl 3apsKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOopa
53 JlaboparopHas padora "V3mepenune
ANEKTPOEMKOCTH KOHAEHcaTopa"
54 IlpuHuun necTBUS U NPUMEHEHHE

KOHJACHCATOPOB, KOIMMMPOBAJIBHOTO




amnmapara, CTpyiHOro npuHTepa.
DneKkTpocTaTu4yecKasl 3ailnTa.
3azemiieHue 3IIEKTPOIpruOOpOB

55

DNEeKTPUYECKUI TOK, YCIOBHUS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hampsixenue.
Comnporusnenne. 3akod Oma Js
y4acTKa Ienu

56

[MocnenoBarenpHOE, TApaLIeIbHOE,
CMEIIAHHOE COCIMHCHHE
npoBOAHUKOB. JJabopaTopHas pabora
«M3y4eHue cMEIIaHHOTO COCTMHECHUS
PE3UCTOPOBY

butmmoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTB 3JI€KTPUIECKOTO
Toka. 3akoH xoyns-Jlenua

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

58

3akon Oma 11715 TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. Jlaboparopnas pabora
«M3mepenne DJIC uCTOUHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHHSD)

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAsl MPOBOAUMOCTH TBEPABIX
METaJII0B. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAJJIOB OT
Temneparypsl. CBepXIpoOBOAUMOCTh

60

DJIEKTPUUECKUH TOK B BAKYyME.
CBOICTBa JIEKTPOHHBIX ITYyYKOB

61

[TomynpoBOoAHUKH, UX COOCTBEHHAs U
IpuMecHasi IpoBoaAUMOCTh. CBoiicTBa
p—n-nepexona. IlomynpoBOIHUKOBBIE

bubmuoreka LIOK
https://m.edsoo.ru/ff0c84ae




pUOOPHI

DNEeKTPUYECKUI TOK B PaCTBOpax 1

62 pacmiaBax 3JIEKTPOJUTOB. | bubnmorexa [JOK
ONEeKTPONUTHYECKAS HUCCOLMAITHSL. https://m.edsoo.ru/ff0c82ba
DneKkTponu3
DNEeKTPUYECKUI TOK B Tra3ax.

63 CaMOCTOSTCIbHBIN U | bub6mmoreka [JOK
HECaMOCTOSITENIbHBIN pa3psia. MoiaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnekTpuueckue nprudopsl U

64 YCTPOWCTBA U UX MPAKTUIECKOE | bubmmorexa [JOK
npuMeHenue. lIpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30nacHOCTH

65 O06o06maromuii ypok 1 bubmmorexa [JOK
«DNEKTPOTMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTtponbnas pabora mo reme

66 «Onexrpocraruka. [locTossHHBIN ] bubnmnorexa [JOK
BIEKTPUUYECKUU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMUHBIX Cpeax»

67 PesepBHblil ypok. KoHTponbHas | bubnnorexa [JOK
paborta mo teme "DnekTpoanHaMHKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblil ypok. O6o6marommii ypok | bubnmnorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8fbc

OBIIEE KOJIMYECTBO YACOB TIO 63
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11 KITACC

KoauuecTBO yacon DJIeKTPOHHBIE
Ne Hara nudpoBbIe
n/n Tema ypoka Bcero Kontpoasusre HpakTuyeckue U3yuyeHust oOpa3oBaTejbHbIE
padoThI padoThI pecypen
[TocTostHHBIE MarHUTHI U UX

1 B3auMoercTBUEe. MarHuTHOE IIOJIE. | bubanorexa IIOK
Bektop maruuTHO# nHAYKIUH. JInaNA https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKIUU
MarnuTtHOe ToJie IPOBOJHUKA C

) TokoM. OnbIT Dpcrea. | bubnuoreka [HOK
B3aumMopeiicTBue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlabopatopnas padora «3yueHue | 1 bubnuoreka [HOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBuEe MarHUTHOTO TIOJISI HAa
NpOBOAHUK ¢ TOKOM. Cuina Ammepa.

4 JlabopaTtopnas pabota | 1 Bbubnuoreka [JOK
«HccnenoBanue nelicTBUSI https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy ¢
TOKOM))

JlelicTBuEe MarHUTHOTO TIOJISI HAa

5 JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY. ! bubnunoreka [{OK
Cuna Jlopenma. PaGora cuibt https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarHutHas MHAyKIus. IToTok :

BeKTOpa MarHuTHOU uHAYKIuu. DJC




WHIYKIUU. 3aKOH SJIEKTPOMArHUTHON
unayknun dapanes

Jlaboparopnas paboTa
«HccnenoBanue sIBJICHUS
AIIEKTPOMArHUTHON WHIYKITHH»

bubnuoreka IJOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IIC caMOUHAYKIUU.
DHeprusi MarHUTHOTO MOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE MOJe

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

TexHuueckne ycTpoicTBa U UX

NPUMEHEHUE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, AEKTPOABUraTEb,
YCKOPHTEIIH 3JIEMEHTAPHBIX YaCTHL],

WHAYKIIMOHHAS II€Yb

10

O6o06maromuii ypok «MaraurHoe
noJie. DIEeKTPOMAarHuTHAsT WHITYKIHSD

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

11

KontponbHas paboTa o teme
«MarnuTtHoe noie.
DNEeKTpOMarHuTHas WHAYKLHSD)

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUUECKHE
KosieOanus. ["'apMOHHYECKHE
KoJieOaHus. Y paBHCHHUE
rapMOHHUYECKUX KOJICOAHUIA.
[IpeBpamienue sHEPrUn

Bubnuorexa LJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas pabora
«HccnemoBanne 3aBUCHMOCTH
Mepuo/ia MaJlbIX KoJieOaHuii rpy3a Ha
HUTH OT AJIMHBI HUTU U MAaCChI I'py3a»




14

KonebarenbHbril KoHTYp. CBOOOIHBIE
JIEKTPOMArHUTHEIE KOJICOaHUs B
UJIeaIbHOM KoJIeOaTeIbHOM KOHTYpE.
Amnajorus MCXKIAY MCXaHHUYCCKUMU U

SJICKTPOMAariuTHBIMHA KOJIEOAHHUSIMU

bubnuoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3ak0oH
COXpaHCHHUA SOHEPTHUH B UACAJIbHOM

K0JIe0aTeIIbHOM KOHTYpE

bubnuoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

HpeI[CTaBJ'ICHI/IC 0 3aTyXxXaromux
KoIeOaHusX. BI)IHY)K,Z[GHHBIC

MeXaHWYecKue kojiebanusa. Pe3onaHnc.

BbIHYX/IEHHBIE 2JIEKTPOMAarHUTHbIE
KoJIe0aHus

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

17

[Tepemennsblit Tok. CHHYCOUIANbHBIN
MEPEMEHHBIA TOK. MOIITHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U
JIEUCTBYIOIIIEE 3HAYEHUE CHJIBI TOKA U

HanpsAXKCHUA

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

18

Tpaucdopmarop. [Iponssoactso,
nepeaayda v norpebiaeHue
JIEKTPUYECKOI SHEPTUU

19

YCTpoiCTBO U IPAKTHYECKOE
NPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMEHHOr0 TOKa,
JIMHUH 3JIEKTponepenay

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIO0rM4eCcKre PUCKU MPHU
MPOM3BO/ICTBE JIEKTPOIHEPTUH.
KynbTypa ucnonbzoBanus




3JIEKTPO’HEPIHH B ITOBCEIHEBHOMN
JKU3HU

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CxkopocTh

bubnuoreka IJOK

21
pacIpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ NPOAOIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ poMKOCTH bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. Illkana butanorexa [IOK
BOICTBA U Th.
p https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIIMTIBI paIUOCBS3H U
24 TeneBuieHus. Pa3Butue cpeacts
cBs13U. Paguonokanus
75 Kontponbras padora «Konebanus u bubnuoreka [HOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOe pacripocTpaHeHue
26 CBETa B OJJHOPOJHOM Cpeie. bubmmoreka HOK
Toueunslil HcTOUYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBera. 3aKOHbI
bubnuoreka [{OK
27 oTpaxkenus cera. [loctpoenune
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TNIOCKOM 3€pKaje
IIpenomnenue ceera. [lonnoe
)3 BHYTpEHHee oTpaxeHue. IIpenenbHblil bu6mmoreka [JOK
YTOJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGoparopnas pabora «3mepenune bub6mmoreka [JOK




IoKa3aTeJid MPCIOMIICHUSA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenue n3obpaxkeHuit B

bubnuoreka IJOK

30 nunH3e. Dopmyna TOHKON JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlaGopaTopnas pabora
31 «MccnenoBanue CBOUCTB
M300paKCHUH B TUH3AX)
Hucnepcus cBeta. COKHBIN cOCTaB
1 6enoro ceeta. LBer. JlabopaTtopHas
pabora «Habmronenue nucnepcuu
CBETa»
13 Nnrepdepenuus ceera. Audpaxuus Bbubanoreka [IOK
cBeta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTb CBETOBBIX BOJIH. Bbubanoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue nMpuOOPHI U YCTPOUCTBA H
yCIIOBHSI MX 0€30MacHOT0 NMPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIacCMueckoi mexaHuku. [locTymare Bbubnuoreka [JOK
CIIELMAJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubnuoreka [IOK
aMeJJIeHUue BpPEMEHH U COKpPAILlEHHE
p p https://m.edsoo.ru/ffOcfa4?2
JUTAHBI
DHEprus U UMITYJIbC PEISATUBUCTCKOMN
N bu6mmoreka [JOK
38 yacTuIlpl. CBSI3b MAcChl C JHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
39 KonTtponbras pabora «Onruka. bu6mmoreka [JOK




OCHOBBI ClIEIMAIBHOM TEOpUHU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [lnanka. Dueprus

bubnuoreka IJOK

40
Y UMIyJibC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEIOBAHUE Eu6 ITOK
nbnroreka
41 oto3ddekra. O A.T.
porospext TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl potorddexra. YpaBHeHHE
N (13 P P Bubnnoreka [IOK
42 Oitnmrelina aisa gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dortospdexra
Hasnenne ceera. OnbiTe I1. H.
. Bubnnoreka [IOK
43 JlebeneBa. XumMuueckoe NEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckne yCTpoucTBa U
MpaKkTUYECKOe MPUMEHEHHE!
44
dorosnieMeHT, (HOTOAATUHK,
cotHe4Has 6arapesi, CBETOANO]
45 Pemenue 3agad nmo teMe «DI1EMEHTHI Bubnuorexa LJOK
KBAaHTOBOW ONITHUKH https://m.edsoo.ru/ff0d0302
Monpens atoma ToMcona. OnbBITEH
bubnuoreka [JOK
46 Pezepdopra mo paccesHUIO O-YaCTHIL.
https://m.edsoo.ru/ff0d091a
[InanerapHast MoA€eNb aTOMa
bu6 K
47 IToctynatst bopa nommorexa 11O
https://m.edsoo.ru/ff0dQafa
W3ny4yenue u noriomenne GOTOHOB
Bbubnuoreka [IOK
48 IIPYU MEPEXO0JI€ AaTOMA € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruu Ha APYyrou. Buasl ciekTpos
49 BonnoBbie cBoiicTBa yacTull. BomHbI bubnunoreka [[OK




ne bpoiins. KopnyckynspHo-
BOJTHOBOM myanu3m. CHOHTaHHOE U
BBIHY>KACHHOC HU3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTH. OMBITHI
Peszepdopna mo ompenenenuto cocrasa
PaIMOaKTUBHOTO U3ITyYCHHUS

bubnuoreka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6eTa-, ramma-
n3nydeHus. Bausuaue
palMOaKTUBHOCTHU Ha )KUBbIE

OpraHu3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DIIEKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnaz. 'amma-uznydyenue

Bbubnuorexa IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B SI/IpE.
Snepubie peakuunu. SAnepHslit
peaxtop. [IpoGrembl, TepCIEKTUBHI,
HKOJIOTUYECKHE ACTICKTHI SICPHOM
YHEPTEeTHKHU

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTUlbl. OTKpBITHE

NO3UTpOHA. MeTo1bl HAOIIOACHUS U
perucTpanuu 3J€MEHTapHbIX YaCTHULL.
Kpyraslii cton «DyHnameHTanbHbIe
B3auMoeicTBus. EquHCTBO

¢u3nIecKOil KapTUHBI MUPa»

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

55

Bun 3Bé3anoro neba. Co3sesaus,
HpKI/Ie 3Bé3I[I)I, IUIaHETBhI, UX BHIUMOC
nsrxenne. CotHeuHas cucreMa




56

Comnne. ConHeuyHass akTUBHOCTD.
Uctounuk 3neprun ConHua v 38€31

57

3BE3bI, UX OCHOBHBLIC
XapaKTePUCTUKU. 3BE3/IbI TJTABHOMU
MOCJIeOBAaTEILHOCTH. BHyTpeHHEe
crpoenue 3BE31. CoBpeMeHHbIE
MPE/ICTABJICHUS] O TIPOUCXOXKJICHUU
spostoriuu CoHIIa U 3BE3]1

58

Mneunsiii [TyTe — Hama ['amakTuka.
[Tonoxenue u geuxenue ConHua B
INanakruke. I'anaktuku. YépHble
JIBIPHI B s1JIpax rajJakTHK

59

Bceenennas. Paz0eranue ranakTuk.
Teopus bonbuioro B3psiBa.
PenukroBoe uzinyuyeHue.
Mertaranaktuka

60

Hepemennsie mpobiemMbl acCTpOHOMUHU

61

KonTtponbHas pabora «D1eMeHTbI
ACTPOHOMMHU U aCTPOPUZUKN»

62

O6o6maromuii ypok. Pons puzuku u
aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIUATBHON U
ATUYECKOH cepax NesTeIbHOCTH
geroBeKa

63

O6o6maromuii ypok. Posis 1 Mmecto
($U3UKH 1 aCTPOHOMHUH B

COBPEMEHHOM HAYYHOH KapTHUHE MHpa

64

O6o6maromuii ypok. Pons




¢busndeckoil Teopur B (HOPMUPOBAHUHU
MpeCTaBICHUN 0 (PU3UICCKOH
KapTHUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTUHBI MUpPa B 00LIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUI O MPHpOIE
66 Pe3zepBHbIil ypok. MarHuTHoe noJe. 1
DneKTpoMarHuTHas MHIYKIHS
PesepBubiil ypok. Ontrka. OCHOBBI
67 CIIeLIUATIbHON TEOpUH 1
OTHOCHUTEIIBHOCTHU
P i . K .
o 9e:%epmam ypok. KBanroBas ¢uzuka 1 Bumorexa LIOK
JIEMEHTHI aCTPOHOMHUH U
P https://m.edsoo.ru/ff0d1784
acTpo(u3uKu
OBUIEE KOJIMYECTBO YACOB IIO 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

» ®usnka, 10 kimacce/ KacesinoB B.A., O6111ecTBO ¢ OrpaHUYeHHON
0oTBETCTBEHHOCTHIO «JIPODA»; AkunonepHoe oomiectBo «M3narenbcTBo
«ITpocsenieHue»

» ®usnka, 11 knacc/ Kacesnos B.A., O611ecTBO ¢ OrpaHMUYeHHOM
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe o01iecTBo «31aTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJA
[Iporpamma kypca ¢pusuku st 10—11 kmaccoB. ba3oBblii ypoBeHb (aBTop B.

A. KacbsHOB)

YMK «®Pwu3suka. 10 knacc. ba3oBbiil ypOBEHb)

1. ®usuka. 10 knacc. ba3zoBelil ypoBeHb. Y4eOHUK C AIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesinoB).

2. ®uzuka. 10 knacc. ba3oBslil ypoBeHb. MeToanueckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBenb. TeTpanb st 1a00paTOPHBIX
pab6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oBelil ypoBeHb. KoMILIeKT TeTpaaeit ams



KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)
5. ®usuka. 10 knace. JlunakTuaeckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Yakos).

YMK «®nsuka. 11 xnacc. bazoBbiil ypoBEHBY

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHHK C AJIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesiHoB).

2. ®uzuka. 11 knacc. ba3oBslil ypoBeHb. MeToanueckoe nocodue (aBTop B.
A. KacbstHOB).

3. ®uzuka. 10—11 knaccsl. ba3oBbiii ypoBeHb. TeTpanb 11t 1a00paTOPHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. Kopoun).

4. ®uzuka. 10—11 xnaccel. ba3oBsiil ypoBenb. KoMIekT TeTpaaei ais
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesanos, . B. Urpsiios).

5. ®usuka. 11 knace. Jlunaktuaeckue KapTouku-3agaHus (aBTopsl M. A.

Vmakos, K. M. Ymakos).

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - counanbHas ceTb padOTHUKOB 00pa30BaHMSL.

2 http://markx.narod.ru/pic/ - pu3uka B mKoe.

3 http://festival.1september.ru/articles/ - pecTuBaIb MegarornuecKux UaeH

«OTKpPBITBIA YPOK».



4 http://www fizika.ru/ - caiiT nyist yuureneit GU3MKU U X YICHUKOB.
5 http://www.physics.ru/ - MaTepuabl o Qpu3nkKe.
6 www . ege .edu.ru - uHpopmarmoHHbIN optan EI'D.

7 http :// school - collection . edu . ru / - enunas koymnexuusi [{OPos
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