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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ ydéroMm denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUK TIpernoiaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTesbHbI€ POTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
oOy4eHHMs, a TAaKXE YUYHMTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAy4YHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LM HM3Y4YeHHUs] (PU3MKU HAa YPOBHE CpEIHEro OOLIero
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 oKkpysxaroriem mupe. [IIkoapHBIN Kypc GUBHKN — CHCTEMOOOpa3yOIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHE (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa OOydYaromwuxcs, B (POpMUPOBAHUE YMEHUU MNPUMEHSTh
Hay4HBIN METO/1 MMO3HAHUS MPU BBHIMOJHEHUN UMY YUEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAN HWIEH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK HPUHUUIIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oOBeAMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAla (DU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUSA
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX HKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0sIeM palMoHaIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHHUSIX O MPUPOJAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid HKCHEPUMEHTAIbHOU NESITEIBbHOCTH O0yYarolIUXCH.
st Ga3oBoro ypoBHsS Kypca (U3UKM — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MpPaKTUYECKUX paboT. BhijeneHue B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YaroIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEN (DU3UYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/a4 NPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, MMO3BOJISIFOIIE MPUMEHSATh N3YUCHHbBIC 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENU IS CUTYallMH MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOro Ipolecca 0a30BBI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX WHTETPUPOBAHHOTIO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3HKE YYCHHUECKUX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKe KIIOYEBbIX JEMOHCTpAIUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaomuxcs. TemaTnmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4dHOMY
M3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

o (opMupoBaHHE TPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIeIyoNX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHWs pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOMU
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOILIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHHUM ITPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMme 10 (U3NKE TepeyeHb Jab0paToOpHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT O MO3HAHUSA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PUZNYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuHeitHoe  nBmkeHHWe. J[BUKEHHME  MaTepualibHOM TOYKH IO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeCKHe YCTpPOMCTBA W IIPAKTUUYECKOE IIPUMEHEHME: CIIHUJIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MNPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurenbHOCTH  [amunes. llepBeiii  3akoH  Herotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. llepBas kocMmudeckast
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopManuu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHON — mpyxuHbl.  [loTeHnmanpHas  SHepruss Tejda  BOJIU3U
MOBEPXHOCTH 3€MIIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHudeckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUIECKOU TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aUMOJICMCTBUSL YacCTUI] BelIeCTBA. MoJeNIu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpEIHEM KWUHETUYECKOW SHEPruy TEIUJIOBOrO JBWXKEHUA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHHEe H3O0MPOLECCOB: H30TEPMa, H30X0pPa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUI.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbt mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIlECTBa.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPO1IECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT Moi1e3H0Tro
nevctBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTMUYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1m0 ananabaTHOMY PpACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHbId map. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTaui3anus. Y aenbHas Tersora miasieHus. Cyonumanusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHamMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsiaoB. [IpOBONHUMKH, OUAIEKTPUKKA U TOJYHIPOBOJHHMKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsanoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsl.
Onektpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHinmn



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANIOB. [IpOBOOHMKM UM JUANEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
AIEKTPOMETpP, dDIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padonul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBIECHUE BELIECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHHUS, BAKYyMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH,
OUONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumoresa, (punyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UMHAyKUuH. [IpuHimn cyneprno3unuu
MAarHuTHBIX NOJied. JIMHUM MarHuTHOM WHAYKUMH. KapTWHAa JWHWKA MAarHUTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOIABWXKYIAs CHIAa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOABUraTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMAarHUTHON UHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILEH CWIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepumona, wacrora, amrummryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUHd MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
konebanuii. [IpeBpaiiieHre HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIAYy MEXaHWYECKUMU U
ANEKTPOMArHuTHEIMUA KoJjieOanusimu. @dopmyna Tomcona. 3akoH CcOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE AIeKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WIIN
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6monenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0IHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacrnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpPOCTPAHEHNE MONIEPEYHBIX M MIPOAOJIHbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION W
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBINA MOKA3aTeINb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHUE W ONTHYecKas cuia TOHKOW JuH3bL [locTpoeHune u3oOpakeHui B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JaBAEMOE JINH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB TpH TAJCHHMM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpEHHEE OTpakeHne. Moiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonyyenue cexTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAIBLHONH TEOPUH OTHOCUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTUHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poTodddekTa.

Cseronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Inmanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnoriomnieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW HEPruu aToMa BOJIOPO/Ia.

BousiHoBeie cBoiicTBa yactull. Bosiasl ne bpoitisa. KopryckynsipHO-BOIHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CpoiicTBa anbda-, OeTa-, ramMma-u3Iy4eHHs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTtob! HAOMIOIEHUS M PETHCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonivl

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIOKEHUE.

CoxHeuHas cucTema.

Comnnne. ComHeuHast akTUBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTCPHUCTHUKH. JlmarpamMma «CTHEKTpaJIbHBIA Kjacc —
CBETHMOCTB». 3BE3/bI TJIaBHOM IOCJEIOBATENLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» IS 3BE3/ TJIABHOM MOCIIENOBATEIHLHOCTH. BHYTpeHHEE CTpoeHuE



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoJymapus U ipkue 3BE3/bl.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O6o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJIBHON M ATUYECKOU chepax nesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nuecKkoil KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penmieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICJICHHE TUTONIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUEC
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenay, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBHU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHOoro mnpeamera «Dusnka» Ha ypOBHE CpEIHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3uKay AOJKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCHIUPEHUE KU3HCHHOTO
ONbITA U OIbITA JACATEIBHOCTH B IMPOIIECCE peaav3aluyd OCHOBHBIX HANPaBJICHUMN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpPraHU3aIlNH;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESITEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JACHCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCISATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISIT ~ 3aKOHOMEPHOCTH W TPOTUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMHU TOHSATUSAMH U METOJaMU
bu3HUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJ/IOB pelIeHUsl 3a/iay (PU3UYECKOTO COJEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJE€Th BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETAUNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IJisl J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (OPMYJIUPOBAThL COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JEATETHLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4YeHUs] UHPOpManuu (HU3NIECKOTO COJEPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX
3ajlad ¢ coOnroJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHWSA B PA3NUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYUIECTBJIATh OOIIEHHE Ha YpoKax (U3MKM W BO BHE-ypPOUYHOU
NEATEIIbHOCTH;



pacmo3HaBaTh MPEANOCHUTKH  KOH(MIWKTHBIX CHUTyallddi W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYJTbHON
paboThI;

BBEIOWPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;

OpPUHUMATh IeId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHHUPOBATh JIEHCTBUS TO €€ JOCTH)KCHHIO: COCTABISTH IJIaH JIEHCTBUH,
pacmpenensiTe poid ¢ Y4€TOM MHEHHMHA YYaCTHHKOB, OOCYXIaTh PE3yJbTAThI
COBMECTHOU pabOThI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJla U KaXKIOrO yYaCTHHKA KOMaHIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TPOCKTHI, OICHWBATh HJCH C TIO3UIIMH HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYUIIECTBJISTh TO3UTHUBHOE CTPATETUYECKOE IMIOBEJCHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENFHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESTEIbHOCTh B 00JacTH
GU3UKM U aCTPOHOMHUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (OPMyIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUs PacuYETHBIX M KaueCTBEHHBIX
3aJ1a4, TJIaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHU;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacIIMpsATh paMKH YIEOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEAOUTECHUN;

JieNiaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTD 3a PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(GU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlusiM, BHOCUTh KOPPEKTHUBHI B JIEATECIHLHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENBbHOM  pedJeKkcud KaK  OCO3HaHUS
COBEpIAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTATOB U
OCHOBAHUII;



WCIIOJIB30BATh MPUEMBI peIIeKCUU IS OLIGHKH CUTYyalliu, BEIOOpa BEPHOTO
peIIcHNS;

yMETh OIICHWBAaTh PHUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHHUs] IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPU aHAIM3e pPe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3e pPe3yIbTaToB
NeATEeIIbHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
no (Qu3MKe A yPOBHS CpeaHEro oOmero oOpa3oBaHUS y OOYy4YaIOIMIUXCS
COBEPILIEHCTBYETCS AMOITMOHAJILHBIN HUHTEJUJICKT, MIPEI0JIararoIuit
c(hOpPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUs, BKIIOUYAIOIIET0 CaMOKOHTPOJIb, YMCHUE NPHHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
OYMOIMOHAJILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHUE K JTOCTH)KCHHUIO LU U
yCrnexy, ONTHMHU3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATh HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CIIOCOOHOCTh MIOHUMATh AMOITMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHIL.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MECTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOW JEATEIIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHasl TOUYKa, MHEpUUaIbHas CHCTEMa OTCU€Ta, a0COIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHMS ra30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU PEeIIeHUH PU3NYECKUX 3a]1ay;



pacro3HaBaTh (QpuU3MUECKUE SIBICHUS (MIPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, HHEpUHs,
B3auMoJielcTBUe Tel, nuddy3usi, OpOyHOBCKOE NBHXEHUE, CTPOCHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUu (OXJIaXKIEHUH ), TETLIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHJCHCAIIMS, TUIABJICHUE, KPUCTAUIU3AllUsI, KUIICHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cCoCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30IpOLEccax,
AIIEKTPU3AIUS TN, B3aUMOCICTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, UCMOJb3ys (DU3NYECKUE BEIIMYMHBI:
KOOpAWHATa, NyTh, NEPEMENIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHUHUAJIbHAS SHEPIus, MEeXaHU4yecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINHWCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKHIT CMBICT HCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHHUS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIMYWHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPrusi XaOTHUYECKOro JBMXKEHUS MOJIEKYJI, CpPEeIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEPrusi, padora rasa,
KOA((PHUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3MYECKUN CMBICI HCIHOJIB3YEMbIX BEIIUMYWH, WX
00O3HAaYEHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U SIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
AIIEKTPUUECKOE TO0JIe, HAMPSHKEHHOCTD OIS, MOTEHIMAl, pa3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMUMH, UX OOO3HAYEHUS] M EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIIKE
JTaHHYIO0 (U3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3MUECKHE MPOIECCHI U SBICHUS, WUCIONB3Yys (U3HUECKHE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEpPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHHUSI BEILIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTruU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHON TeMIlepaTypoM, MEepBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIIEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasnuyarh CJIOBECHYIO



(GbOopMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHUS MX O€30MaCHOr0 HCIOJIb30BaHUS B
IMOBCEJIHECBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHM, MPU STOM
dbopMmynupoBath MmpobeMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJEeOBAaTh  3aBUCHUMOCTH  MEXIY  (PU3MYECKHMMH  BEJIUYMHAMH  C
WCIOJIb30BAHUEM MPSIMBIX H3MEPEHHUH, NMPU ATOM KOHCTPYUPOBATH YCTaHOBKY,
buKCHpOBaTh PE3yIbTAThl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaOIUII ¥ TpauKOB, A€TaTh BEIBOABI IO pPE3yIbTaTaM UCCIIeI0BAHNUS,

coOt01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEIACHUN HUCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEepUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOEKTHOM
NESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
o00opyI0BaHUS;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHANIM3a YCIIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOMMbIE JJIsI €€ PEIICHUs, MPOBOJAUTH PacdyE€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYEHUs (PU3NUYECKON BEIUUMHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKA HETPOTHUBOPEUHUBYIO
LEMNOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIIONB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YU4€OHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIHH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIsi COXPAHECHUS 37I0POBbS M COOJIOICHUS HOPM JKOJOTHUYECKOTO
IOBEJCHNUS B OKPYIKAIOLIEH Cpeae;

paboTath B TpYyIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO paCHpeieNsiTh OO0S3aHHOCTU U
TUTAHUPOBATH JICSITEIHHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOTIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3HKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTH IIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3HYeCcKoi KApTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIETeH:
TOYEYHBIN 3JEKTPUUECKUIN 3apsif, JTyd CBETa, TOUEUHbI UCTOYHUK CBETA, siA€pHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sapa TMpHU penieHuu (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHUKH: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBHs TOKA, B3aWMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
MIPOBOJHUK C TOKOM W JBIDKYIIHICS 3apsl, 3JICKTPOMArHUTHBIE KOJEOaHHUS W
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsg CBETa, JHUCIEpCUs CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYATOrO0 CIIEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IMYHBIX  Cpela) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HMCHONB3YS (HU3UYECKUE BEITMYMHBIL:
IEKTPUYECKUI 3apsl, CWia TOKa, JJICKTPUUECKOE HAMNPSDKCHHE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHnia, WHIyKTUBHOCTH
KaTyIIKWA, DHEPTUs DJICKTPUYECKOTO M MArHUTHOTO TMOJIEH, TEPHOJ U YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CHJIa TOoKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATrHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHHUE U
ONTHYECKAs] CWJa JIMH3BI, TIPU OMHCAHWM MPABUILHO TPAKTOBaTh (U3HUCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYCHHS U EIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTUMU
BEITUYMHAMU;



OMHUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIOIb3YS
(bu3HYecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUs M UMITYJIbC (POTOHA, IEPHOJT MOTypaciiaa, SHEPTUs CBIA3U
aTOMHBIX SIZIEp, TMPU ONUCAHUU TMPABUIBHO TPAKTOBaTh (DUIUUYECKUNA CMBICIH
UCIIOIB3YEMbBIX BEJIWYUH, MX OO0O3HAYEHUS U EIUHMIIbI, yKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTHMH BEITUYMHAMU,
BBIYUCIISTh 3HaUCHUE (PU3NUECKON BEITUUYNHBI,

aHAM3UPOBATh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKUE
3aKOHBI U MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapalieIbHOTO
COCIMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIMH, 3aKOH MPSMOJUHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHe OWHITEeHHA Misa GoTtodrddexra,
3aKOH COXPAaHEHUs JHEPryuu, 3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHUsI MAacCOBOrO 4ucia, nmocryiarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TrpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENEIATh HAIIPABJICHHE BEKTOPA MHIAYKIIMM MAarHUTHOIO TOJISI TPOBOJIHUKA
C TOKOM, CuJibl Amniepa u cuibl JlopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI [0 KCCIENOBAHUIO (DU3UYECKUX SIBIICHUN H
MPOILIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMmynupoBarh MpodieMy/3aiadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpY0BaHMS, MPOBOAUTH OIBIT U
(dbopMyTUPOBATH BHIBOIHI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUSI M HUCIOJIb30BaTh H3BECTHHIE
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYUMH C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (HUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3UYECKUX BEIUYMH B BHJE TAOIUI U
rpauKoB, 1eaTh BHIBOABI MO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOI01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro JKCIEpPUMEHTa, Y4YEOHO-UCCIIEIOBATEIbCKON W MPOEKTHOM
JESATENHHOCTH C WCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIA0OPATOPHOTO
000opyIOBaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu



BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3NUECKHE BEIUYUHBI U (OPMYJIbL,
HEOOXOJUMbIe ISl €€ pellleHHus, NMPOBOAUTH Pacu€Thl M OIICHMBATh PEAaTbHOCTH
MOJTyYE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PACCYKICHUH C OMOpOod Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue SIBJICHNUS,

UCIIOJIb30BaTh  MpU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUU
U TIPE/ICTaBIICHUs Y4eOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(pOopMaIuio;

OOBSCHATh TPUHIMUIOBI JCHCTBUS MAIIUH, MOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX O€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpAIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPY KaIOIIEH Cpejie;

paboTaTh B TpYyIIE€ C BBHIINOJHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyIIlbl, PAalUOHAIBHO pACHpENesiTh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kourpoabnbsie IIpakTuyeckue
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika 0 ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 5 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pasneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMOTMHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 bubanorexa [JOK

@da30BeIe EPEXOBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazpeny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bu6mmorexa [IOK
41 IEKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
42 [locTosiHHBIN A1eKTprUyecKuil TOK. TOKH B 12 bubmmorexa [IOK
' Pa3IMYHBIX Cpepax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnueckue (ubp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHo€ 1noJje. I1eKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKue v 3JIEKTPOMarHuTHbHIC 9 1 bubnnorexa [JOK
' KOJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHudecKkre 1 AIeKTPOMATrHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI crIeIIMAIBHON TEOPUH bubmmorexa [JOK
3.1 4 1
OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 DJeMeHThI KBAaHTOBOM ONTHKU 6 https:/m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmnoreka [IOK


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

4.3 ATOMHOE 5171pO 5

Wroro no pazneny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHN
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7

Hroro mo pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061maroniee MOBTOPEHUE 4
HWtoro mo pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97¢c

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41c97c



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne aTa undposbie
Tema ypoka Kourpoabnsie IIpakTuyeckue A p
n/n Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
®dusuKka — HayKa O MPUPOJIE.
bubnuotexa [JOK
HayuHnbie MeTOIbI TO3HAHUS 1 1
https://m.edsoo.ru/ff0c32e2
OKPY>KaloIIero Mupa
Posnb u mecTo ¢usuku B
bopMHUpPOBaHUH COBPEMEHHOM 1 bu6muoreka [{IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JACSATEIHLHOCTH JIIOIeH
MexaHndeckoe JBHKEHUE.
OTHOCHUTENHLHOCTh MEXAaHUYECKOTO 1 bubnuotexa [JOK
nBuxeHus. [lepememenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMEpHOE IPSIMOJIMHENHOE 1 bubnmnorexa [JOK
JBHIKCHHEC https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE PSAMOIMHEITHOE 1 bu6nuorexa [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHune. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaJEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHKEHUE. Eu6 OK
. noIoTeKa
JIBuKeHre MaTepHaabHOM TOUKH 110 1 B
https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
KonTponpHas padora Nel mo Teme:" 1 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

Kunemartuka maTepraabHONU TOUKH".

HpI/IHLII/IH OTHOCUTEIbHOCTH I anmuies.

9 WNHeprimanbHbIe CHCTEMBI OTCUETA bubmorexa HOK
P ' https://m.edsoo.ru/ff0c3be8
IIepseiit 3ak0H HproToHA
Macca tena. Cuna. [IpuHuun
10 CYNEPIIO3HIMHU CHII. BTOpoii 3akoH bubmorexa IJOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
HproToHa 11711 MaTepHaIbHON TOYKH
3akoH BceMUpHOro TsaroreHus. Cuna
11 TsokecTu. [lepBas kocMudeckas bubsmorexa LHOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Tpernii 3akoH HproToHa 111 bubnuoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

13 Cuna ynpyroctu. 3akoH I'yka. Bec bubnuoreka [IOK
Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagdumueHt Tpenus.

14 Cuia CEH OTI/IBJ‘IGI?I/Iq:{ npu BI/IE(eHI/II/I bubmmorexa [TOK

p pHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HIIH ra3e
[TocTymarenbsHOE U BpaliaTeIbHOE

15 JBUKEHHE a0COTIOTHO TBEPAOTO TEA. bubmuoreka [JOK
MowmeHT cuibl. [1meuo cunbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tena
HMMnynsc MaTepuanbHOU TOYKH,

16 CHCTEMbI MaTEPUAJTIbHBIX TOYECK. bubnuotexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUsI https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBIKEHME
PaGoTta 1 MOIITHOCTH CHUIIBI.

o bubmuoreka [JOK

17 Kunernueckas sHEprus MaTepuaibHON

ToukH. Teopema 00 U3MEHEHUH

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

KMHETUYECKOU SHEPruu

[ToTeHIMaNbHAS SHEPTHSL.
[ToTeHumanbHast SHEPTHS YIIPYTO
ne(OpMHUPOBAHHON NPYKUHBIL.
[ToTeHManbHAsT SHEPTHS Tea BOJIU3U
MOBEPXHOCTU 3eMITH

[ToreHIMaIbHBIC U HETIOTCHIIMAILHBIC
cuiibl. CBsA3b paboThI
HEMOTEHLUAIBHBIX CUJI C U3MEHEHHUEM
MEXaHUUECKOM SHEPTUU CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrun

JlaGoparopHas paboTa
Nel«MccnenoBanue cBsi3u paboOTHI
CHJTBI C I3MEHEHUEM MEXaHUYECKOH
SHEPTUU Tejla Ha IPUMEPE PaCTSHKEHHUS
PE3MHOBOTO XKI'yTa»

but6mmoreka [{OK
https://m.edsoo.ru/ffOc461a

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

21

KonTponbnas padora Ne2no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHCHUS B MEXAHHUKE)

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

22

23

24

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIISIPHO-
KHHETUYeCKol Teopun. bpoyHoBckoe
nswkenue. Auddysus

Xapakrtep JBUKECHUS U
B3aMMOJCHCTBHUS YaCcTHUII BEIISCTRA.
Mojenu cTpoeHus ra3oB, KUAKOCTEU
Y TBEPIBIX TEN

Macca monekyn. Konuuectso
BemiecTBa. [locrosHHas ABoraapo

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

TermmoBoe paBHOBecue. TemnepaTypa

25 u e€ u3mepenue. lllkana remneparyp
enscus

26 Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa

97 cpeHel KHHETUYECKOM SHEpPruun bubnmnorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona

28 3akoH JlanmbroHa. I'a30BbIe 3aKOHBI
Jlaboparopuas paboTaNe2

29 «HMccrnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTro raza»

30 M3omnporneccsl B HICAIBHOM I'a3e U UX bub6nuoreka [IOK
rpaduueckoe nmpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpenHsis sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

31 crocoObI e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSIS https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UAEAILHOTO
rasa

32 Bune! terionepenauu bubmorexa [TOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIIOEMKOCTh BEILIECTBA.
33 KonndecTBo TEIOTHI MpH bubmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AauadaTHbIN MpoLecc
34 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnmnorexa [JOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IMPUMCHCHHUC K U30IIpoucccamM

HeoGpatumocTs nporeccoB B

https://m.edsoo.ru/ffOc5efc

35 npupoje. Bropoi 3akoH bubmorexa HOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMHUKHU
36 [Tpunmun aevicteus u KII/ TermoBoit bubmnoreka [JOK
MAIlIUHbI https://m.edso0.ru/ff0c600a
37 Hukn Kapno u ero KIIJ{
38 DKosornyeckue npoodaeMbl
TETUIOPHEPTETHKU
39 O6o0matomuii ypok « MonexynspHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938
Kontponbhas padotaNe3 no teme
40 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
Y ' https://m.edso0.ru/ff0c6a50
TEPMOTUTHAMHUKI
41 [TapooOpazoBaHue M KOHACHCAIHSL. bubnuoreka IIOK
Hcnapenue u KuneHue https://m.edso0.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
42 BJI&JKHOCTh BO3/TyXa. HachleHHbIH bubmorexa [TOK
AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnuueckue u
43 amop(HbIe Teraa. AHU30TPONUS bubnmoreka [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpEMEHHBIC MaTepUAITBI
[InaBneHue u KpucTaIIU3aLHUS.
44 VY nenpHas TETUIOTa TUTABJICHHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarust
45 VYpaBHeHHe TEII0BOTO OanaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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OnexTpuzanys Tesl. JNeKTPUIECKUI

46 3apsia. J[Ba BUIa AJEKTPHYECKHUX bubmorexa HOK
PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKM, TUAIEKTPUKU U
47 n(f)n IPOBOIHUKU 3aK(I:H COXpaHEHUS bubnnorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsi0B. 3aKoH
48 Kynona. ToyeuHbIN 31€KTPUIECKUI bubmmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Harpsx€HHOCTB 3JIEKTPHYECKOTO
49 nons. [puHumn cynepno3uuuu bubmuorexa [JOK
ANEKTPUUYECKUX TIosieH. JInHum https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaboTa cuit aeKTpoCcTaTuuecKoro
50 rons. ITorennman. PaszHocTs bubmmorexa ITOK
' tait. https://m.edso0.ru/ff0c6f00
[IOTEHI[AAIOB
IIpOBOIHUKHY U IUDIIEKTPUKA B
51 3npeI< OCTATUYECKOM HOI?'IG bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JwusnexTpudeckast IpOHUIIAEMOCTb
bubmuoreka [JOK
52 OnexTpoéMrocTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIIOCKOTO
53 KOHJIeHCcaTOpa. DHEPIHUS 3apsKEHHOTO bubmorexa LIOK
a pa. P p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
54 JlaGopatophas pabotaNe3 "M3mepenue
AIEKTPOEMKOCTH KOHIEHCaTopa"
55 [IprHIMD AEHCTBUS U IPUMEHEHNE

KOHIACHCATOPOB, KOIIMPOBAJILHOI'O


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

amnmapara, CTpyHHOT0 IpUHTEepa.
DJIEKTpOCTaTUYECKas 3alUTa.
3a3eMIIeHHe AIIEKTPONpruOOpOB

DNEKTPUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Comnporusnenne. 3akoH Oma Jist
y4dacTKa Henu

[TocnenoBarenpHOE, MapasieIbHOE,
CMEIIAHHOE COSMHECHUE
poBOIHUKOB. JIabopaTopHast pabota
Ne4d«3yuenne cMenaHHoro
COEJIMHEHUS PE3UCTOPOBY

bubnuoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

58

59

PaboTa 1 MOLTHOCTH 3JEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenma

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas padotaNe5
«M3mepenne D/1C ncrounuka Toka u
€r0 BHYTPEHHETO COTIPOTUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

60

61

62

DJIEKTPOHHAs1 TPOBOIUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUYECKUHN TOK B BaKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U

npuMecHas mpoBoAUMOCTh. CBoiicTBa
p—n-nepexoxa. [TomynpoBoiHUKOBEIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae



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

63

64

65

66

67

68

prOOpbI

DNEKTPUUECKUN TOK B paCTBOPAX U
pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOIIUAIIHS.
DIIEeKTPOIH3

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSTEILHBIN U

HECaMOCTOSTENIbHBIN pa3psan. MoaHus.

IIna3sma

DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuiia TeXHUKH
0e30macHOCTH

KonTtponbnas paboraNe4mo teme
«Onektpocrartuka. IlocTosHHBIN
3NeKTpuuecKkuil Tok. Toku B
Pa3IUYHBIX CPEIax»

O06o0maromuii ypox

HTtorosas KOHTpoJIbHAs paboTa 3a ToJl.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnmmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubnmorexa [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KITACC

KoJsun4yecTBo yacoB JJIeKTPOHHbIE
Tema ypoka Konrpoabusie IIpakTnyeckue Aara L
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTbI pecypesI
ITocTOsTHHBIE MarHUTHI U UX
B3auMoJercTBE. MarHuTHOE IOJIE. 1 bu6mmoreka [JOK
Bexrop MarHuTHOM MHAYKUUU. JIMHUK https://m.edsoo0.ru/ff0c9778
MarHUTHOM MHIYKIIUH
MarsnuTHO€ 1oje NpOBOJHUKA C
TokoM. OnbIT OpcTena. 1 bubnuorexa [JOK
B3anmoneiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padotaNel «M3yuenue 1 1 bubnmorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO TOJISI Ha
IPOBOAHUK ¢ TokoM. Cuiia Amnepa.
JlaboparopHas paboTa 1 1 bubnmorexa [JOK
Ne2«HccneqoBanue neiicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOMY
JlelicTBME MAarHUTHOTO TOJIS HA
JBWKYILYIOCS 3apSDKEHHYIO YaCTHULLY. 1 bubnuorexa [JOK
Cuna Jlopenna. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpomMarHuTHas UHAYKIMs. [loTok
BEKTOpa MarHuTHOW uHaykuu. IJ1C 1

WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

nHaykuuu Papanes
JlaGoparopHas paboTa

Ne3«HccnenoBaHue sIBJIEHUS
AIIEKTPOMATHUTHON MHAYKIIUNY

NHnykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TMOJIs1 KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue yCTpocTBa U Ux
MpUMEHEHNE: TTOCTOSIHHBIC MarHUTHI,
3IEKTPOMArHUTBI, HIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs NIeYb

O6o06maromuii ypok « MarHutTHoe
noJie. DNeKTPOMarHuTHas MHTYKIIUSD

KontponsHas padora Nelmo Teme
«MarsauTtHOe 1noste.
DNeKTpOMarHUTHAST MHIYKIIUSD)

CB00OOIHBIE MEXAaHUYCCKHUE
konebanus. [lapmMoHuveckue
KoJieObaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHU M.
[IpeBpatienue sHeprun
JlaboparopHast paboTa
Ned«ccnenoBaHue 3aBUCUMOCTH
nepuo/ia Majbix KojaebaHui rpysa Ha
HUTH OT JIJTMHBI HUTH U MaCCHI TPy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubmnoreka I[HOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit koHTYp. CBOOOIHBIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

AJIEKTPOMArHUTHBIC KOIeOaHus B
U/ICATBHOM KOJIe0aTeIbHOM KOHTYPE.
Amnanorusa MCKAY MCXaHUYCCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUur B UJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarumx
KosieOaHusIX. BeIHYKIeHHBIE
MeXaHn4YeCcKHe Kojiebauus. Pe3onanc.
BriHyX1€HHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUSs

[lepemennsbiit Tok. CUHYCOUJAJIBHBIN
MIEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUJIbI TOKA U
HaPsKEHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [IponusBoactso,
nepeaaya u norpediieHue
ANEKTPUYECKON JHEPTUHU

19

20

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHNUE 3JIEKTPUYECKOIO 3BOHKA,
reHepaTopa IMEPEMEHHOIO TOKaA,
JIMHUH JIEKTporepeaayd

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE AIEKTPOIHEPIUU.
Kynberypa ncnons3oBanus
3JIEKTPOAHEPTUHU B OBCEIHEBHOMN
JKU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

Mexanundeckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctb
pacupocTpaHEeHN U JJIMHA BOJIHBEI.
[Toniepeunblie U MPOOJILHBIE BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

ONEKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

[TpuHIMIIBI paguOCBA3U U
TeneBuaeHus. Passutue cpeacrs
cBs3u. Paguonokanus

Kontponbnas padota Ne2«Konebanus
Y BOJHBI»

[IpsimonuHeNHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOM CpeE.
Toueunslii ICTOYHMK cBeTa. JIyy
cBeTa

OtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
N300pakeHH B MJIOCKOM 3epKajie

[Ipenomnenue ceta. [loaHoe
BHyTpeHHee oTpakeHue. [IpeaenpHbIii
YTOJI TIOJIHOTO BHYTPEHHETO
OTpakeHUS

JlaGopaTopHas pabota

NoS«M3mepenue nokasarens
IIPEJIOMIIEHUS CTEKIIa»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ccab4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

31

32

33

34

35

36

37

38

39

JIunzsl. [loctpoenue n3obpaxxeHuil B
nuH3e. Popmyiia TOHKOH JIMH3HI.
YBenudyeHue JIuH3bI

JlaGopartophas paboTaNe6
«HccnenoBannue CBONCTB
MU300paKCHHI B TUH3AX)

Hucnepcus cBera. CoxxHbINA COCTaB
6emnoro cseta. Lger. JlaboparopHas
pabota Ne7«Habmonenue nucnepcuu
CBETa»

HNurtepdepenius cBera. udpakmms
ceta. JuppakuronHas pemeérka

HOHGpG'—IHOCTB CBCTOBBIX BOJIH.
[Tonsipuzanus cBeta

OnTuueckue MpuOOpPsI U YCTPOICTBA U
yCIIOBHA UX 0€30MaCHOTO MPUMEHEHUS

I'panu1bl IPUMEHUMOCTH
KJIACCUYECKOM MexaHuKHU. IlocTyaTel
CIIELUAaJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
3ameyieHne BpeMEHH B COKpaIlleHNe
IUTAHBI

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKOM
qacTuIlsl. CBS3b MAcChl C SHEPTHEH U
HUMITYJIbCOM. DHEPTHUS MTOKOS
Kontponbhas padotaNe3 «Onruka.
OCHOBBI CIEUATIBHOM TEOpUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

bubmnoreka [IOK
https://m.edsoo.ru/ffOced22

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIBHOCTH)

®oronsl. opmyna [Inanka. Dueprus

bubmnoreka I[HOK

40
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIETIOBAHNE Eu6 1IOK
nOInOTEKA
41 .0 A.T.
orospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonkI porodrdPekra. YpaBHeHHE
42 SﬁHmTegHa J'Iq:[q)(i)OTOS(b(;@)eKTa buommorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cera. OnbiTh I1. H.
43 JleGeneBa. XumMuueckoe AeiCTBHE bubmorera [JOK
AcBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuecKue yCcTporucTBa u
MPAKTHYECKOEe TPUMEHEHHE:
44
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3agad no reme «3JI€MEHTBI bubmuorexa [IOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OIBITHI
46 Peszepdopaa o paccesHuro a-4yactu bubmmorexa [JOK
PLOpAA HO P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOJICIIb aTOMa
bu6mmorexa [JOK
47 I1 b
OCTyIathl Sopd https://m.edsoo.ru/ff0d0afa
W3nydenue u nmornouieHue (POTOHOB
48 1| I/I}ll'lqe exojie aTOM:I co H(()bro OBHS bubmorexa HOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Apyroi. Buisl criekTpoB
49 Boanossie cBoiicTBa yacTHil. BoJIHBI bu6mmoreka [JOK

ne bpoina. KopnyckyisipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

BOJIHOBOM yasin3Mm. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4eHHE

OTKpBITI/IC PaaruO0aKTHBHOCTH. OMBITHI

Pesepdopaa no onpenenenuto cocrapa

PAAOAKTUBHOI'O U3ITYyUYCHUSA

CgoiicTBa anbda-, 6era-, raMmma-
u3nyveHus. Biusaue
paIII/IOB.KTI/IBHOCTI/I Ha )KUBBIC
OpTaHHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMMa-usiydenue

DHeprus CBA3M HyKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHbii
peakrop. [IpoGnemMbl, NEpCHEKTHUBBI,
JKOJIOTUYECKUE ACIIEKTHI 1EPHOI
OYHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

OnemeHTapHble yacTUIbl. OTKpPbITHE
no3UTpoHa. MeTosbl HaOIOAeHUS U
PETUCTPALIMN DJIEMEHTAPHBIX YACTHIL.
Kpyrasiii cron «@yHaameHTanbHbIe
B3auMonencTBusa. ENMHCTBO
(buznyecKoil KapTUHBI MUpa»

Bun 3sé3anoro neda. Co3se3nus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nexenne. CoHeyHas CUCTEMaA

Comnuue. ConHeuHas akTUBHOCTD.
Nctounuk sHeprun CoJiHiia v 3BE311

bubmnoreka I[HOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&31. CoBpeMEHHbIE
MIPEICTABIICHUS O TPOUCXOKIACHUH U
sBomonu CoJHIa U 3BE3]

Muneunsiii [1yte — Hama ['anakTuka.
IMTonoxenue n aBrxenue CoyHIa B
["amakTuke. ['anmaktukn. YépHble
JBIPBI B AIpax TajJaKTUK

Bcenennas. Pazberanue rajakTuK.
Teopust bosnpiioro B3peIiBa.
PenukToBoe n3inydeHue.
MerTtaranakTuka

60

61

62

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas padota Ne4«3neMeHTHI
ACTPOHOMHUU U acTPOPUIUKIDY

O6o06matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOH cdepax NesaTeTbHOCTH
yeJIoBeKa

63

O6o06matromuii ypok. Poibs u mecto
(bU3MKH U ACTPOHOMMUU B
COBPEMEHHON HAy4YHOU KapTUHE MUpa

64

Oo6o06maromuii ypok. Poib
buszndeckoit Teopuu B HOPMHUPOBAHUH
npeCTaBICHUN 0 U3NICCKOMN
KapTUHE MHpa



65

66

67

68

O6o6mmarmuii ypok. Mecrto
bu3HYeCcKON KapTHHBI MUpa B 0011IEM
pAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE
PesepBHbIil ypok. MaruutHoe 1noe.
DNEeKTpOMarHuTHAS WHIYKIIHSL.
Ornruka.KBantoBas ¢usnka.

Hroroas koHTpoJdbHAA paboTa 3a
TOJ.
Pesepnbiii ypok. KBanroBas ¢pusuka.

OJeMeHTbl aCTPOHOMHUU U
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

bubmnoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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