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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHHUM W TpeOOBaHUU K pe3yjbTaTaMm
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 Poccuiickoi Odenepanuu, peATU3YIOIINX 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 HAa OCHOBE CHCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer 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 LIEIM HU3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHHS Kypca (U3UKU HAa 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOI0 MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYarommuXxcs, B (HOPMUPOBAHHE YMEHUU TPHUMEHSTH
Hay4HBIN METO/1 MMO3HAHUS MPU BBHIMOJHEHUN UMY YUEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAN HUJEW, KOTOpPbIE MOKHO paccMaTpuBaThb KakK HPUHUUIIBI €ro
MOCTPOECHHUSI.



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 Matepuayl Kypca (Qu3uku
oOBeAMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAla (DU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKHUX U TEXHOJIOTMYECKHX MPHIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX HKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKXe OOCYKIEHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTyp€ MOCTpoeHUs (Ppuznueckoi Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCETO 3a CUET OpraHu3allid IKCIEPUMEHTATBHOW ACATEIBHOCTH OOYYarOIIMXCA.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MpPaKTUYECKUX paboT. BhijeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOyYarONIMMUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCICAOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/1ady NPUOPUTETOM SIBISIOTCS 3aJayu C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, MTO3BOJISIFONINE MPUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBbsICHEHHE TPOTEKaHUs (PU3UUECKHX SIBICHUW W TMPOIECCOB B OKpYyKarouen
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOro Ipolecca 0a30BBI ypOBEHb Kypca
(Gu3MKH Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl T0JKEH U3y4aThbCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyAOBaHUE [Jis BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YYCHHUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIIEHHBIX B TporpamMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpAMi s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX 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 oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4YE€HHS] PU3UKHU B 00LIEM 00pa30BaHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
M3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPY KAIOUTNM 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 JI0KA3aTeNbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK 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 IpuoOpeTeHue CUCTEMBl ~ 3HaHMK 00  o0mmx  (U3MYECKUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUsS (PU3WYECKUX SBJICHUW B TPHUPOAC H JUISl TPUHSTHS
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 TMOHUMaHHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHUS JOCTOBEPHOCTH MOJYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOEHHOCTEM 00yYaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

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

MonenupoBanue (hU3MYECKUX SIBJICHUNA M mpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

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

Jlemoncmpayuu

AHanoroBele U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
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
TBEPJIBIX TSI U OOBSICHEHHE CBOMCTB BEIECTBA 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 ABUKEHUS.

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 sxkcnepumenm, 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. Ocnosvt mepmoOuUHaAMUKU

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

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

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOJIE.

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 YCTpOMCTBA 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 MmyTEM TpeHUS (BUICOAECMOHCTPAIIHS).

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 BJIQXHOCTh BO3ayxa. HacekllieHHblld map. YjaelnbHash TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpucTayui3anus. Y aenbHas TerioTa miasienusd. CyOonumanusi.

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. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsiaoB. [IpOBONHUMKH, OUAIEKTPUKKA U TOJYHIPOBOJHHMKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnosie. Hampsok€HHOCTh  3iieKTpruyeckoro mois. IIpuHiun



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

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

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

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHHE JJIEKTPOIpUOOpOB,
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 sxcnepumenm, nabopamopmusie padbomul

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 COMPOTUBIICHHE. Y IEIbHOE COIMPOTUBICHUE BEILECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

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

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOI) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

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

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTb
noJIynpoBoAHUKOB. CBoicTBa p—N-niepexoaa. [1omympoBoHUKOBBIE 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 COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
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 >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
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 padbomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

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

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce oCyIECTBISETCA C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH,
OUONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, 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),
AIIEKTPUUYECKUE 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 BO3/1yXa, BETPhI, 0aApOMETP, 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 TypOHHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UMHAyKUuH. [IpuHimn cyneprno3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapThHA NWHWNA MarHWTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaencTBue NpoBOJHUKOB €
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. OJIEKTPOIABMKYINAs CWIa HWHAYKIMM. 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. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6monenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mnpum mocimenoBaTeNbHOM COEIMHEHWUM PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenps TMHUM 3JE€KTPONEpEIadn.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUIMHBI HUTH U MaccChl Irpy3a.

HccemenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHble 60JIHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacnpocTpaHeHuss M JIMHA BOJHBL [lonmepedHble W MPOJOJIBHBIE  BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenTtanusa BektopoB E, B, V B anektpomarautHoin BoinHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MONspu3anus, Tudpakuus,
unTepdepeHius. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI pagUOCBS3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

KoneGntomeecs Ten0 Kak UCTOUHUK 3BYKa.

HabGmronenune orpaxkeHus U MPeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
peJIOMJICHUE, MOISTpU3aIs, Judpakius, “HTephepEHITU.

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€pKale.

[Ipenomienue cBeta. 3aKOHBI PEIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTostHUE W ONTHYECKas cuia TOHKOW nuH3blL. [locTpoenue uzobOpaxeHuil B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JaBAEMOE JINH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

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

[Tonsapuszanus ceera.

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

Jlemoncmpayuu

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

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHne cnekTpa ¢ TOMOLIBIO MPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



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

Pa3znes 6. OcHOBBI CIelIHAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpPAIICHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu sHeprun GOTOHA C €r0 YaCTOTON. DHEPTUs
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. JIcGenena.

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.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BousiHoBeie cBoiicTBa yactull. Bosiabsl 1e bpoitns. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

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
paguoaktuBHOocTH.  OmnbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CpoiicTBa anbda-, OeTa-, ramMma-u3Iy4eHHs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe uncino sjapa. M30Tormsl.

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.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX 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 pabonul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

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

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

CoxHeuHas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ComnHIa W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTCPHUCTHUKH. JlmarpamMma «CTHEKTpaJIbHBIA Kjacc —
CBETHMOCTB». 3BE3/bI TJIaBHOM IOCJEIOBATENLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW MOCIIENOBATEIHHOCTH. BHYTpeHHee CTpocHHE



3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoMonuMu 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 Xa00ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEIeNICHUS TOJIOKEHUS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoJymapus U ipkue 3BE3/bl.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O6o0maromniee NOBTOPEeHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU chepax MesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM PSAY 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,
OHOJI0TMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
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 SBICHHUS B JKUBOW MpHUpPOIE, KoJjieOaTesbHbIE
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 OOpa30BaHMS KPUCTAJUIMUECKOW PpEIETKH, 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, PaJIUuONPUEMHHUK, TEJIEBU30D,
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 yudeOHOro mnpeamera «®Dusnka» Ha ypPOBHE CpEIHEro OOLIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B MPOIECCE peaan3alid OCHOBHBIX HAIPaBJICHUU
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHHUCTHYECKUX |
JIEMOKPATUYECKUX ICHHOCTEM;

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

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

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
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 MOPaJbHO-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,
MpUCYIIETro (PU3NUecKoi 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 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

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

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

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

METANPEAMETHBIE PE3YJIBbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCISATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHSATHUSIMU M METOJaMU
bu3HUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelieHusl 3ajiady (U3MYECKOTO COJIepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHUS;

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

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTeIbCTBA
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 TIEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTUUECKYIO 00JacTh
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:

BJIAJ€Th HABBIKAMHU TOJy4eHUs] UHPoOpManuu (HU3MUECKOTO COJIECpKaHUS U3
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
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3ajlad ¢ coOnroJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 06€301aCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBISTH OOIICHNE Ha YpOKaxX (PM3UKH M BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOXHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTUBA,

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacnpenenarh poid C y4€TOM MHEHHMH Yy4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEILHYIO NESITEILHOCTh B 00IacCTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj7a4, TJTaH BBITTOJIHEHUS MTPAKTHIECKON pabOoThI ¢ yUETOM MMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TPOILECCOB, WX pE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIICKCUU IS OLIEHKH CUTYyaIliu, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
JeSTEbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OO0ydaroluxcs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN WHTEJICKT, TIPEATOJIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPaBICHUS PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
IMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3nKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl cUcTeMa 0Tcu€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIM I'a3, MOJIEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEII0BOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHHUE JABJICHUS Ta3a MMPU €r0 HAarPEBAHHUH B 3aKPHITOM
CoCyJlle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Tra3a B H30Ipolieccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl DHEPrus, MOTCHIMAIbHAS dHEPrUs, MEXaHUYCeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE NAHHYIO (PU3MYECKYIO BEIMUYHUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh WM3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIb3ysl (DU3MYECKHE BEIMYWHBI: JaBICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JAEWCTBUS TEIUIOBOTO JBHUTaTessl; MNpH ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUCHUSI W CAWHMIIBI, HAXOAUTh (GOPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONMCHIBATh U3YUYECHHbIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U JJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJMYMH, MX OOO3HAUYECHUS] W EIMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBICHUSA, UCIOJIB3Ys (U3HUECKUE
3aKOHbI U IPUHIHUIBL: 3aKOH BCEMUPHOTO Tsarotenus, I, I u 111 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO ABHKCHUS MOJICKYIT C
a0COTIOTHON TeMIlepaTypou, MEePBhIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MAallWMH, HOpPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOTO JKCIEPHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TpaUKOB, A€TaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHMUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIEH0BAaTENIbCKOW W IPOEKTHOM
JESTEILHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
000opyIOBaHUS;

pemars pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOAUTH Pacu€Thl U OIEHUBATh PEATbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUN C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
Y NPEICTaBIICHUs YYEOHOW U HAy4YHO-NOMYJIAPHON MH(POPMALIMH, MOTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOJTy4aeMyto HH(pOpMaLuio;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
i obecriedyeHus: 0€30MacHOCTU MPH OOpalleHHH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAaHEHUsS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH CpeEAcE;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
IJIAHUPOBAThH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIa/] KQXJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOU MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MECTO (PU3UKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCINCH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpHU penieHuH (PU3NYECKUx
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOU (DM3UMKHU: DJICKTPUUECKAs] MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JIEMCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTodddheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBEHUE
JVMHENYaTOro CIIEKTpa aroMa BOJOPOJAA, €CTECTBEHHas W HMCKYCCTBEHHAs

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AJICKTPUYCCKHUI 3apsji, CHJIa TOKa, DJICKTPHUECKOE HAIPsDKCHHE, DJICKTPHUSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIa, WHIYKTHBHOCTH
KaTyIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOannii B KoseOaTeTbHOM KOHTYpe, 3apsi W CHiIa ToKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBIC]T HCIIOJIb3YEMBIX BEJIWYMH, WX OO0O3HAYCHHWS U CAWHHIIBL, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |



4acTOTa CBETA, DHEPrUsl U UMNYJIbC (DOTOHA, MEPHUO]T MOJIypaciajia, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBIICHUS, WCIIONB3Ys (U3HUECKHE
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Wit PoTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipu 3TOM Pa3indaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBaTh 3aBUCUMOCTH (U3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOoaTh mpaBuia 0€30MacHOr0 TpyJa MpH MPOBEACHUM UCCIETOBAHUI B
paMKax y4eOHOTro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOM
NESATENBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHANM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJIOTHUYECKH HEMPOTUBOPEUNUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YU4€OHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MacCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3JJ0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIbI, pPalMOHAIBLHO pacHpeiesaTh O00S3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabubie  IIpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/IbI HAYUYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pazpnen 2. MEXAHUKA
bubnuoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

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

Utoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 3neKTpUYecKUuil TOK. TOKU B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso0.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTHO€ nose. D1eKTPOMAarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢
MexaHu4eCcKHue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI crielIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bu6nmoreka [JOK
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmuorexa [JOK


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 ATtomHOE A1po 5

Utoro no pazneny 15
Pa3nea 5. OJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0mmaroiiee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

bubmnorexa [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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
duszrKa — HayKa 0O NPUPOJIE.
Hayunsie MGTZ BI HOSH:HHSI 1 bubmmorera [JOK
o A https://m.edsoo.ru/ff0c32e2
OKpY>Kalollero Mupa
Ponb 1 mecTo ¢usuku B
(hOopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JII0ICH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsIMOJIMHENHOE 1 bu6muoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe najieHue. Y CKopeHue 1 bubmuoreka [JOK
CcBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHAIbHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
IIpuHauun otHocuTenbHOCTH ["anues. 1 bubnuoreka [JOK



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

WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuna. [lpunnun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

9 cyrneprno3unuu cui. Bropou 3akox
yrep H P N https://m.edsoo.ru/ffOc3be8
HreroToHa 17151 MaTepuaibHOU TOUKU
Tperuu 3axoH HeroToHa 114 bu6muoreka [IOK

10
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cuna

11 TspKecTu. [lepBas kocMuueckas bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunueHt tpenus.

13 Cuna Zlc))n OTI/IBJIeI({bI/I(i:{ pu I[BI/IfKeHI/II/I buGnnorexa LIOK

P P https://m.edsoo.ru/ffOc3f76
Tena B KUAKOCTH WIIH raze
ITocTynarenbHOE U BpalaTesbHOE

14 JBKEHHE a0COJIFOTHO TBEPIOTO TEa. bu6mmorexa [IOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tela
NMnynbsc MaTepualbHON TOUYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE JBUKEHHE
PaGota 1 MOIITHOCTE CHITEL.

16 Kunernueckasi sHeprust MarepuanbHONR bubnmnoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON YHEPTUU

17 [TorennmanbHast SHEPTHAL. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

21

22

23

24

[ToTeHnmanbHast >HEPTHS YIIPYTO
ne(GopMUPOBaHHOU TPY>KUHBI.
[ToTeHumanbHast SHEPrHs Teaa BOIU3U
MMOBEPXHOCTU 3eMITH

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboThI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTUN CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

JlaGopatopHas pabota
«HccnenoBanue cBI3M pabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
TeJa Ha MIPUMEPE PACTSIHKCHUS
PE3HHOBOTO KTyTa

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKEY

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBckoe
neuxkenne. uddys3us

Xapakrep ABUKECHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHust ra30B, JKUIKOCTEN
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BemiecTBa. [loctosnHas ABoraapo
TennoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp

https://m.edsoo.ru/ff0c461a

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

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

but6mmoreka [{OK
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

Henscus

WUneanpuerii raz B MKT. OcHOBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMneparypa Kak Mepa
26 CpeaHEN KUHETUYECKON SHEPIUU bubnmnorexa [JOK
JBKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3axoH JlanpTona. ['a30BEIC 3aKOHBI
JlabopartopHnas pabota
98 «MccnenoBanne 3aBUCUMOCTH MEXAY
napamMeTpamMu COCTOSTHUS
pa3peKEHHOTO Ta3an
29 N3onporieccrl B naeanbHOM ra3e u ux bu6mmorexa [IOK
rpaduveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKOU CUCTEMBI U
crocoObI e€ m3MeHeHus. KonmmaecTBo bu6mmorexa [IOK
30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHS OJJHOATOMHOTO UJI€aTFHOTO
rasa
bu6mmorexa [{OK
31 Brget erutonepeain https://m.edsoo.ru/ff0c5c36
VenapHas TEIVIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TemioTsl npu brbsmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHelii mpoiecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
MPUMEHEHHE K U30IPOLEecCam https://m.edsoo.ru/ff0c5efc
34 HeobOparumocThb nporieccoB B 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
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicteus u KII/ Ternmooi

https://m.edsoo.ru/ff0c6230

bu6mmorexa [IOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/
37 DKOJIOTHUECKHE TPOOIIEMBI
TEIUIOHEPTeTUKHI
38 O6o0maromuii ypok « MosieKyspHast bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooOpa3oBaHre U KOHIEHCAITH. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh Bo3ayxa. HachimeHHbIN bubmmorexa TIOK
AYE3. B https://m.edsoo.ru/ff0c64d8
nap
Teépmoe Teno. Kpucrammueckre u
42 amop(HbIC Tena. AHU3OTPOIHS bubnmoreka [JOK
CBOUCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTepHaIb
[1naBneHue U KpUCTATUTH3AIIHSL.
43 VY aenbHas TETUIOTA IJIaBICHHS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOmumanys
bu6mmorexa [IOK
44 b 0
PABHEHHE TEIDIOROTO banatica https://m.edso0.ru/ff0c6820
45 DneKkTpu3amys Tell. DISKTPUIECKUH bubnmnorexa [JOK

3apsan. I[Ba BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsAa10B

[IpoBOIHMKH, TUAIEKTPUKH U

bu6mmorexa [IOK

46 IIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneucTsue 3aps10B. 3aKOH
47 Kynona. ToyedHbBIN 3JIEKTPUISCKUN buGnnorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHImMn cynepno3unuu bubnmnorexa [JOK
AJIEKTPUYECKHUX Toseu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 3IeKTpoCTaTuYecKoro
49 nond. ITorennuan. Pa3zHocts bubnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c6f00
MOTEHIIAATIOB
I[IpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT 0CTaTUYECKOM 1'[01:.:'[6 bubnnorexa [IOK
p ' https://m.edsoo0.ru/ff0c7018
JlmdnekTpuueckasi IPOHUIIAEMOCTh
but6mmoreka [{JOK
51 OnexrpoeMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh TJIOCKOTO
52 KOHJEHcAaTOpa. DHEPTH 3apsKEHHOTO bubmmorexa ITOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO

amrmapara, CTpyHHOTo IpuHTEepa.
DNeKTpOoCTaTUIECKas 3aIInTa.


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

55

56

57

58

3azeMIIeHHe AIEeKTPOprUOOpOB

DIEeKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa IEenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHCHHE
MPOBOIHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

PaGoTta u MOUTHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenune IJIC uCcTOUHHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS

bu6mmorexa [IOK

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

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

bu6mmorexa [IOK

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

59

DNEeKTpOHHAs POBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIIPOBOANUMOCTh

60

DNEeKTPUYECKUH TOK B BaKyyMe.
CBoucTBAa 3JIEKTPOHHBIX TyYKOB

61

ITomynpoBoiHUKY, UX COOCTBEHHAS U

IIpUMECHas IPOBOAUMOCTh. CBOMCTBA
p—~n-nepexona. IlomynpoBogHUKOBBIE
puOopbI

bubmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DNEeKTpUUYECKUN TOK B pacTBOpax U

62 pacIiuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka IIOK
DNEeKTpOIUTUYECKAs] AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIIn3
DNEKTPUUYECKUN TOK B rasax.

63 CaMOCTOSITEeIbHBIN U 1 bubnuotexa [JOK
HECaMOCTOSTENbHBINA pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6mmoreka [{IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o006maromuit ypok 1 bubnuotexa [JOK
«DNEeKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onekrpocraruka. [locrosHHBIN 1 bubmmoreka [IOK
3JeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

67 PesepBHblii ypok. KonTponbHas 1 bubmuoreka [IOK
pabora 1o Teme "DIeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PezepHblil ypok. O0o0maronuii ypok 1 bub6muoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)zz;eeﬂbﬂble
padoThbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X
B3aUMOJCHCTBHE. MarauTHOE MoJIe. 1 bub6mnoreka I[IOK
Bektop MarHutHOM MHAYKIUK. JInHIM https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnuorexa [IOK
BzaumopeiicTBre npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast pabota «3ydeHue 1 1 bubnnorexa [JOK
MAarHUTHOTO I0JIs1 KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.
JlaboparopHast paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME MarHUTHOTO IOJIS HA
JBUKYLTYIOCS 3apsPKEHHYIO YacTHLLY. 1 bubnuorexa [IOK
Cua Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ


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

unaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHOM MHIYKIIMH»

NuayKTUBHOCTB. SIBIEHUE
camounAykiuu. 1C caMOMHIYKIIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, dJIEKTPOIBUTATED,
YCKOPHUTEINIH JIEMEHTAaPHbBIX YaCTHIL,
MHAYKIIMOHHAsS 11€Yb

O6o06maromuii ypok «MarautHoe
nose. DISKTPOMArHUTHAS HHIYKIIHSD

KoHTponbHas pabora 1mo Teme
«MarauTHoe 1ojJIe.
SHeKTpOMaI‘HI/ITHaSI I/IHI[yKLII/ISI))

CB0OOIHBIE MEXAHHYECKHUE
Kosebanus. [lapMoHnveckue
KoseOaHus. YpaBHEHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpauienue suepruu
JlaGopaTopHnas pabota
«HccmenoBanne 3aBUCHMOCTH
nepuoa MajblX KolleOaHuii rpy3a Ha
HUTH OT JIJTUHBI HUTH U MAcChI TPy3a»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebatenbHbi koHTYp. CBOOOTHBIE

bubmuoreka [{OK
https://m.edsoo.ru/ff0ch820



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

3JIEKTPOMAarHUTHBIE KoJeOaHus B
UcabHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJorus MeXy MEXaHHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICAIBHOM
KOJIe0aTEIbHOM KOHTYpE

[IpencraBneHue o 3aTyxarommx
Kosie0aHusX. BoiHyK1eHHbIE
MeXaHHJecKue Kojiebanus. Pe3oHaHnc.
BriHyX1€HHBIE 37I€KTPOMATrHUTHBIE
KOJIEOAHUS

[Tepemennbn Tok. CuHyCOMAAIBHBIN
MEPEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBocTso,
nepeaayda u moTpedieHue
3JIEKTPUYECKOMN SHEPTUU

19

20

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
JUHUH 3JIeKTpornepeaay

DKOJIOTUYECKHE PUCKU TIPU
IPOM3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOU
KHU3HU

bubmnoreka I[IOK
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

30

MexaHHUYECKUE BOJIHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopoctsb
pacIpoOCTpaHCHHUS U JITTMHA BOJIHBI.
HonepeqHHe " IPOAOJIbHBIC BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKoCTh
3ByKa. Beicora Tona. TemOp 3Byka

3J'I€KTpOMaFHI/ITHI)IC BOJIHBI, UX
CcBOMCTBA U ckopocTh. [lIkana
OJICKTPOMAardiMuTHBIX BOJIH

[IpuHIMUIIBI paANOCBA3U U
TCICBUACHUA. Pa3BI/ITI/I€ CpG}ICTB
cBs3u. Pagnosiokamus

Konrtponbnas padora «Konebanus u
BOJTHBD)

IIpssMonuHEHOE pacpoCTpaHEHUE
CBETa B OJHOPOJIHOMU cpere.
ToueuHsblil HICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHBI

oTpaxkeHus ceeta. [loctpoenue
U300paKEHUH B TUNIOCKOM 3epKajie
[Ipenomiienue ceera. [loaHoe
BHYTpEHHEE oTpaxkeHue. [IpeaenbHbin
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKeHUSI

JlaboparopHas pabota «3mepeHue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa»

JIunzsl. [loctpoenue n3odpaxxeHuil B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bubmnoreka IIOK
https://m.edsoo.ru/ff0cccOc

Bbu6morexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mnoreka I[IOK
https://m.edsoo.ru/ff0cd4e0

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmorexa [JOK



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

nuH3e. Popmyiia TOHKOM JIMH3HI.
YBenuueHue JIuH3bI

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
MU300paKeHHUI B TUH3AX)
Hucnepcus cBeta. ClI0KHBII cOCTaB
32 6enoro cseta. L{Bet. JlabopaTopHas
pabota «Habmonenue nucrepcuun
CBETa»
33 Wntepdepennus cera. Audpakius bubnuorexa [IOK
cBeta. JlubpakunonHas peneTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrryeckne MpuOOPHI M YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIACCMYECKOW MeXaHUKH. [locTynatsl bubnuorexa [IOK
ClIeIMaIbHOU TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame]yIeHre BpEMEHH U COKpallleHUue bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOW
38 gactrulbl. CBsA3b MAcChl C DHEPTUEH U bubnmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHSI TOKOS
KoHnTponbHas pabora «OnTuka.
N bu6mmoreka [IOK
39 OcHOBBI cHIENMANIBHOM TeopUn

OTHOCHUTCIBHOCTH)

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

®otonsl. Dopmyna I[1nanka. JHeprus

bu6mmoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE U HCCTIET0BaHNE 56 10K
nomoTeKa
41 .0 A.T.
porospexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hotorddexra. YpaBHeHUE
42 3H“HmTe1(£Ha nqs)[q)(i)OToatb@I@)eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnbiTer [1. H.
43 JleGeneBa. XMHYECKOE IEUCTBUE bubmmorexa [TOK
ACBa. A https://m.edso0.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTHYECKOe TPUMEHEHHE:
44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «DJIEeMEHTBI bubmuotexa [JOK
KBAHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccessHuIO 0-4acTHIl bubmmorexa LIOK
pQop p ’ https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieIb aToMa
bubmnoreka [IOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
HN3nyuenne u moriomnieHrne GoToHOB
48 I I/I}ll'lqe €x0JIe aTOMEIIH co H(()i;o OBHS bubmmorexa [TOK
p pexoa . a yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyrou. Bujasl criekTpoB
BoaHoBEIE cBOMCTBA "acTHIl. BOJIHEI
. bubmuoreka [JOK
49 ne bpowis. Kopryckynsipao-

BOJTHOBOH yasin3M. CIIOHTAaHHOE U

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

54

55

BBIHYXXIACHHOC U3JITYUCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI

Pesepdopaa mo onpexneneHuto cocrasa

PaarnOaAKTUBHOT'O U3JIYUCHUA

CaowuctBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3orombl. Anbda-pacmar.
ONEeKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyeHue

DHeprusi CBsI3U HYKJIOHOB B sI/IpE.

S nepubie peakuuu. AnepHbid
peaktop. [Ipo6iiembl, TEpCIEKTUBHI,
HKOJIOTUYECKUE ACTICKTHI SAICPHOU
SHEPIreTUKU

DneMeHTapHble YacTulibl. OTKpBITHE
NnO3UTpOHA. MEeTOIbI HAOIOICHUS U
pPEruCTpalMK SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTaIbHbIE
B3aMMOJICHCTBHA. EqnHCTBO
bu3znyecKOr KapTUHBI MUPa

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHHU. Bun
3Be31HOTO Heba. Co3Be3aus, IpKre
3BE3 b1, INIAHETHI, UX BUINMOE
npmkenue. CoaHeUHas cucTeMa

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [JOK
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

56

57

58

59

Counuie. CoHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHLA U 3BE31

3BE34b1, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3]IBI TJIABHOU
MocCJIeI0BaTeIbHOCTH. BHYTpeHHee
cTtpoeHue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOXKIACHUH U
sBostonin CoJTHIIA U 3BE3]]

Muneunsin [1yTe — Hama ['anakTuka.
IMTonoxxenue u aBrxenne CoyHIa B
lNanaxruke. I'anaktuku. YepHbie
JBIPBI B AJIpax TajJaKkTUK

Bcenennas. Pa3Oeranue ranakTuk.
Teopust bosbIIOTO B3pHIBA.
PenukroBoe uznyuenue.
Mertaramaktrka

60

61

62

Hepeennsie mpobieMbl aCTPOHOMHH

KonTponbHas padboTta «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKIDY

O6o0maromuii ypok. Pois ¢husuku n
ACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJOTUYECKOH, COIMATIbHON U
ITHYECKOH cepax NesaTeTbHOCTH
YeJI0BeKa

63

O6o6matomuii ypok. Poss u mecto
(bU3MKH U ACTPOHOMMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posb



65

66

67

68

du3nyeckoit Teopuu B GopMHpOBaHIH
npeACcTaBiIeHUN 0 PU3NIECKOI
KapTHHE MHUpa

O6o06matomuii ypok. Mecto
¢du3nUecKoil KapTHUHBI MUpPa B 00IIEM
pSILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTaBICHUN O IPUPOAE
Pe3epBHbIil ypok. MarHutHoe nose.
DJeKTpOMarHuTHas HHIYKIIWS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DnEeMEHTHI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Cotckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AxkunonepHoe o6mectBo «M31aTenscTBo
«ITpocsetienue»

» Gusuka, 11 knace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmnueii IlapdentreBoit H.A. AknimonepHoe o6mecTBo «M31aTeascTBo

«IIpocseumienue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

https://dl.kipk.ru/course/view.php?id=14

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://videouroki.net/et/my/
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