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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
COO, 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 mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
oOy4eHMs, a TAKXE YUYHUTHIBAET HEOOXOJMMOCTh peaU3allMi MEXKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAy4YHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaTbl OCBOCHUS Kypca (PU3UKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

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

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oO0ydyeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYarommuXxcs, B (HOPMUPOBAHHE YMEHUU TPHUMEHSTH
HayYHBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIIETOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX Pa3fesioB (DM3UKH, BKIIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oOBeAMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAla (DU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH 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
COJICpKaHMsI, TOCBSIIEHHBIX 9YKOJIOTUYECKUM IMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SABJISAIOTCS (uU3MUecKkue Teopuu ((popMHUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid HKCHEPUMEHTAIbHOU NESITEIBbHOCTH O0yYarolIUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MpPaKTUYECKUX paboT. BhijeneHue B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOlEcca MCXOJd U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YaroIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YHENAETCS PEUIEHUIO PAcYETHBIX M KAaueCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/a4 NPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, MTO3BOJISIFONINE MPUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3neioB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOro Ipolecca 0a30BBI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHeTre (QuU3MKU JTOKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamme mo (QpU3uKe YUeHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
NPUHIAIIOM MHUHUMAJIbHON JOCTaTOYHOCTH M OOECIeurMBaeT IMOCTaHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKe KIIOYEBbIX JEMOHCTpAIUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YYEHUUYECKHX 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
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

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

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
W3YUYEHUIO TPUPOJIbI, PA3BUTHE HX MHTEIUICKTyaJIbHBIX W 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;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX Leled oOecrneunBaeTcsl pelieHneM CIeAYIOUIX 3a/1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTHI 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 CaMOCTOATEIHLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

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

e OBJIAICHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U TPOBEICHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEAHETO OOIIETro
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



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 IIPOLECCE IIO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u mMecTto ¢u3nku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
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 pPaBHOYCKOpPEHHOE MpsSMOJMHENHHOEe IBrkKeHue. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHue. JIBUKEHHME  MaTepUaJIbHOM TOYKHA MO
OKPYXHOCTH C IMOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEIHAS
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WUIKOCTPALUMS KHUHEMATHYECKUX XAPAKTEPUCTUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
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. IlepBasi kocMmuueckas
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 NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOro 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 CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buael paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



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

HccnenoBanne yciaoBUM pPaBHOBECHs TBEPAOrO TEJd, 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 IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepualbHOW TOUKH. Teopema 00 H3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

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

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aUMOJICMCTBUSL YacCTUI] BelIeCTBA. MoJeNIu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. 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
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHUEe H3O0MPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckrue yCTpPOICTBA W MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
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

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUM
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 e€ n3meHeHusi. KonnuecTBo Termnotsl U padbota. BuyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

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

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoapduiMeHT mone3Horo
nevctBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTMUYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW 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 (TeMIlepaTyphl) Tela Ipu Terlonepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune yaenpHOu TEMI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbId map. YaelbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOMCTBa M 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 IUIABJICHUSI KPUCTATMYECKOTO BEIIeCTRA.

JleMOHCTpanust KpuCTaIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tell. OJIEKTpUYECKWil 3apsn. J(Ba BHIA BIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHinmn



CYNEPIO3ULIAN BJIEKTPUUECKUX MOJIEH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

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

OnextpoéMkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
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.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 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.
[TocnenoBaTenpHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHUKOB.

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

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

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
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.

TexHu4ecKkue YyCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIIPSKEHUS.

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

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHMYECKOrO 3JIEMEHTA U OLIEHKAa 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 CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

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

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxka: pelieHUe CUCTEMBbl ypaBHEHUH, JUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBIXKEHHE 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, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHA UHOYKYUA

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

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. KapTuHa JMHUN HWHIYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsrue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBlICHUE. [[BUKEHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOIABMKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayekTpudeckoe Mmoje. OJEKTPOABMXKYINAs CHJIA HHIYKIHH 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 NPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILEH CWIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUHd MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
konebanuii. [IpeBpaiiieHre 3HEPTUK MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJjieOanusimu. @dopmyna Tomcona. 3akoH CcOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHusX. BhIHYKI€HHbIE MEXaHUUECKHE
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 NMEPEMEHHOTO TOKA, TUHUU dJIEKTpoIiepeaay.

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
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxkcnepumenm, nabopamopusie 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 31eKmpoOMazHUmMHble 60JIHbL

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

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

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 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, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus U MPeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
pesIOMJICHUE, MOJsIpU3anus, 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.

[Ipenomiienue cBeTa. 3aKOHBI IIPEIOMIICHHS CBeTa. AOCOJIIOTHBIM MOKa3aTellb
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 u3obpaxkeHud B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JaBAEMOE JINH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHMMYMOB 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 IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

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

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHONU PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



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

Pa3znes 6. OcHOBBI CIeIHAJIBbHOM TEOPUH OTHOCHUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKPAIICHUE
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 [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTOM. DHEPTHUs
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 U 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 Pe3epdopaa 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. Bosiasl 1€ bpoitis. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

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



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
pagunoaktuBHOCTH.  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—
WBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Torsl.

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.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEpPCIEKTHUBBI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckre ycTpouCTBa U NMPAKTHUUECKOE MTPUMEHEHHUE: T03UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTHI ACTPOHOMHUM U aCTPOPUIMKH

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» I 3BE3] TJIABHOW MOCIIENOBATEIHHOCTH. BHYTpeHHee CTpocHHE



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXO0XKACHUU U 3BoIonMU 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 Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUS TTOJIOKEHNS HEOECHBIX 0OBEKTOB 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,
COIIMAJILHON M ATUYECKON chepax MesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN 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, CBA3aHHbIE C WU3YYEHHUEM 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 MpHUpOIE, KoJjieOaTelbHbIC
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 OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIu3.



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

Texnonocua: NVMHUM DJEKTpoOIEepenay, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUIaTENIb, WHIYKIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsI OITHKA,
coJIHEeYHas Oarapes.



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

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOCCIICUHUTHh JTOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B IMPOIECCE pealv3aliyd OCHOBHBIX HAIPaBICHUHN
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  OOIIEUYETOBEYECKHX T'yMAaHUCTHUYECKUX U
JIEMOKPATUYECKUX ICHHOCTEM;

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

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH 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
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKHU 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
JIESITEbHOCTH 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 pa3IMyHbIM cdepaMm npodhecCHOHATHHOU JeATEIHLHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

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

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

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

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4HOW JEATEIbHOCTH, TI'OTOBHOCTH B IIpOLiECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIH3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCISATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHaIM3a WMEHOIIUXCS
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:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



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

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPa30BAaHUI0O W 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 €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 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
JEATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (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 OpUruHaIbHbIE MOAXObI U PEILICHHUS;

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

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBJISATh MOMUCK, aHaju3,
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
3ajad ¢ coOmroJieHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3HAYeHUs] UH(POpPMALIMK U LIEIEBOM ayIUTOPHUH, BEIOUpAst ONTUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U 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 YJIEHA KOJIJIEKTUBA;

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YaCcTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa MW KaXJOr0 yYaCTHUKA KOMAaHIbBl B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

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

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUITMATHUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
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 BO3MOXHOCTEW U MPEANIOYTEHU;

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
COBEpILAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOLIECCOB, WX PE3YyJbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



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

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
JeSTEIIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M 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 CpEIHEro o0Imero oOpa3oBaHUS Y OOyYarONTUXCS
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMpPaBICHUS Pa3BUTHsI COOCTBEHHOW dMOIIMOHAIBLHOU Chephl,
ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHMBAIIMU, BKIIIOYAIONIICH CTpEeMJIEHHUE K JOCTHUKEHUIO 1NN U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

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

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
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 00YUAIOIINXCSI 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 (U3UYECKUX MOJIEIEeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM I'a3, MOJIEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (MPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericTeue Ten, auddysus, OPOyHOBCKOE JABUKEHHUE, CTPOCHUE JKUJIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUH B 3aKPHITOM
COCyJlie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC Tella, KHHETHYECKas dHEPrus, MOTCHIIMAIbHAS DHEPrUs, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIIUE JTAHHYIO (PU3UUYECKYIO BEIMYHUHY C JIPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3ysl (DU3MYECKHE BEIMYWHBI: JaBICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsA JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; MNpU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUCHUSI W CAWHMIIBI, HAXOAUTh (GOPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEIMYUHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBICHUSA, UCIOJIB3Ys (U3HUECKUE
3aKOHBI U MIPUHLMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TETUIOBOTO JABHKCHUS MOJICKYII C
abCOTIOTHON TeMIlepaTypoy, MEePBbIN 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAallKMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIEH0BAaTENIbCKOW W IPOEKTHOM
JESTEILHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opyIOBaHUS;

pemars pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
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  pPELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
Y NPEICTaBIICHUs YYEOHOW U HAy4YHO-NOMYJIAPHON MH(POPMALIMH, MOTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJy4aeMyto HH(POpMaLIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OO0paILCHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUsS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPYXKaloLIeH cpene;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAlMOHATBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIa/] KQXJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOU MPOOJIEMBI.

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

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPAa;

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

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JIEMCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsj, SJCKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTodddheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas

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

AIICKTPOMArHUTHBIE SBJIEHUS (IIPOIECCHI), HCIOB3YsS (PU3MUEeCKHne BEIWYHHBI:
DIICKTPHUCCKHUI 3apsjl, CHJia TOKa, JJICKTPHUYECKOE HANpPSIKCHHE, DJICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIa, WHIYKTHBHOCTH
KaTYIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ W YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOIB3YEMBIX BEJIWYMH, WX OO0O03HAUCHUS W EIUHUILI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYH (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMM;

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



4acTOTa CBETA, DHEPTUs U UMIYJIbC (POTOHA, EPUO]I TOJIypaciiajia, 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,
BBIYUCIISATh 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIUHEUMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOr0 4HUcla, MocTyiaTel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amrniepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobeMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM HCCIICI0BaHUS;

coOJoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUNA B
paMKax y4eOHOTro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOM
NESATENBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemate pacu€THBIE 3aJaud C SBHO 3aJaHHONW (U3MUYECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTMUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
¥ TIPEJICTABIICHUS Y4eOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBHUS UX 0€30MaCHOIO MCIOJIb30BAaHUS 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 (U3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3JJ0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpYyIIE C BBHIIOJHEHUEM paA3JIMYHBIX COIMAIBHBIX PpOJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPorpamMMmslI

KoanuyecTBO 4acos

DJIeKTpPOHHbIe (LM (pPOBbIE)
o0pa3oBaTe/IbHbIE PeCypPChI

Kontpo IpakTnu
Bcero JIbHbIE ecKue
padoThI padoThI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O TIO3HAHUSA
)
1.1 VIR 1 METOIRL HAYHHOTO 2 1 Buommorexa LIOK https://m.edso0.ru/7f41bf72
MO3HAHUS
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE 1 1 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
0 _ N
3.1 CHOBBE MOTICKYIPHO-KHHETHACCKOM 9 1 Bu6miorexa LJOK https://m.edsoo.ru/7f41bf72
TCOPHUH
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHBIC COCTOTHHA BetecTsa 5 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
da30BbIe IEPEXO/IbI
Wroro no pazneny 24



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

Paznea 4. JIEKTPOJANHAMUKA

4.1 DNeKTpOoCTaTHKA 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
I1 i i TOK.
4.2 OCTOMTHBIL JCKTPHTCCIAH TOK 12 Bu6miorexa [JOK https://m.edsoo.ru/7f41bf72
Toxu B pa3nuyHbIX cpenax
Hroro no paszneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KITACC

Ne i/

HaumenoBanue pa3jiesioB
U TeM IIPOrpaMMbl

KoanuyecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppPOBbIE)
o0pazoBaTe/IbHbIE PeCypChl

1
Bcero KonTpoJsbHbIe padoThl PARTHCCKHE
padoThI
Paznen 1. JIEKTPOJIUHAMUKA
MaruurtHoe nose. Bu6 10K
nOIMOTEKA
11 DIEKTPOMArHHTHAS 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIHS
Hroro mo pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHudeckue u
2.1 3JIEKTPOMAarHUTHbBIC 9 1 bubmorexa LOK
' P https://m.edso0.ru/7f41c97¢
KoseOaHus
59 MexaHu4deckue u 5 1 bu6mmoreka [IOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [IOK
23 Onritia 10 3 https://m.edso0.ru/7f41c97¢
Utoro mo pazneny 24
Pa3zgen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI cIEIIUATILHOM 4 1 bubmuoreka [JOK
' TEOPUH OTHOCUTEILHOCTH https://m.edso0.ru/7f41c97¢
Hroro no pazaeny 4



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

Pasznea 4. KBAHTOBAS ®U3UKA

41 DJeMeHTbl KBAaHTOBOMU 6 bubmmoreka [JOK
' ONTHKU https://m.edso00.ru/7f41c97c
bubmuoreka [IOK
4.2 CrpocHue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A/1pO S https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIeMEHThI ACTPOHOMHH U 7 1 bu6nuoreka [IOK
' acTpoU3UKH https://m.edso0.ru/7f41c97¢
Utoro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
A 4
0 Obobmaiomee mostopenne https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME



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 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTH4eckue padboThl

®u3nka — Hayka O pUpoe.
Hayunslie MeToAbI TO3HAHMS
OKPY’KaKoILEro Mupa

CrapToBasi AUarHOCTUYECKAs
pabora

Pone 1 MecTo GpU3MKH B
(hOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B
IIPAKTUYECKON AESITEIbHOCTU
JIronen

MexaHndueckoe IBHKEHHEC.
OTHOCHUTENBLHOCTD
MEXaHUUECKOTO JBHIKCHHS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JIBUOKEHUE

PaBHOyCKOpEHHOE
MIPSIMOJIMHEMHOE IBUKCHHE

CBO60)IHOC naJacHuc.




YckopeHnue cBOOOIHOTO
aaeHus

KpuBonunerinoe 1BH>XeHUE.
JIBr>xeHne MaTepuaaIbHOM
TOYKH MO OKPYKHOCTHU

[IpuHIUIT OTHOCUTETBHOCTH
lanunes. MuepunanbHbie
cucrtemsl orcyera. [lepBbii
3akoH HproToHa

10

Macca tena. Cuna. [Ipunuun
cynepno3unuu cui. Bropoit
3akoH HbroToHa aiis
MaTepuanbHOU TOUKHU

11

Tperuii 3akoH HeroToHa 114
MaTepuanbHbIX TOUEK

12

3aKOH BCEMHUPHOIO TATOTEHUS.
Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

13

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

14

Cuna tpenus. Koapduuuent
Tpenus. Cuiia COnpoTHUBIICHUS
NIpY JABIKEHHUH Tella B
KHUJIKOCTH WIIU Ta3e

15

[ToctynatensHoe u
BpaIJ_[aTCJIBHOG ABUXXCHHUC
a0COFOTHO TBEPIOTO Tea.
MowmenT cumbl. I1nedo cumisbl.




YcnoBus paBHOBeCUs TBEPAOTO
Tena

16

Nmnynbc maTepuanbHONU TOUYKH,
CUCTEMBbI MaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKkoH
COXpaHEHUsI UMITYJIbCa.
PeaktuBHOE nBUXKEHUE

17

PaGoTa 1 MOIITHOCTb CHIIBI.
Kunernueckas sHeprus
MaTepuaIbHON TOUKHU. Teopema
00 M3MEHEHNH KNHETHIECKON
SHEPruu

18

IToTeHunanbHas SHEPTHUs.
ITorenumanbHas YHEPrUs
ynpyro neopmMupoBaHHOM
npykuHsbl. [loTrennmansHas
SHEPTHUs Tea BOIM3U
MTOBEPXHOCTU 3€MIIU

19

IToTenmuanbHbBIC U
HEIOoTeHIHAJIbHBIE CHIIBI. CBSI3b
paboThl HEMOTEHIIMAIBHBIX CHIT
C U3MEHEHNEM MeXaHNIEeCKOHU
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXAaHUYECKOU
SHEPIruu

20

JlaGopaTtopnas pabota
«HccnenoBanue cBs3u pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEepTuu Tena Ha




IpUMEpPE PACTHKEHUS
PE3UHOBOIO KIyTa»

21

Kontponbnas pabota mo teme
«Kunemaruka. [lunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

22

OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHoBckoe
nskenue. Anpdysus

23

XapakTep ABMKCHUS U
B3aUMOJICHCTBUS YACTUL]
BelecTsa. Mozenu cTpoeHust
ra3oB, KUAKOCTEN U TBEPIBIX
TeN

24

Macca mosnekyn. KonuuectBo
BemiectBa. [locTognuas
ABoraapo

25

TermnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Tkana remnepatyp Llenbcus

26

Wneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

27

AOcomtoTHas TeMrepaTypa Kak
Mepa CPETHEN KNHETUYECKOU
SHEPIrUH JBUKECHUS MOJIEKYI.
YpaBuenue MeHjieneena-
Knaneiipona




28

3akoH /lanbToHa. ['a3oBbIe
3aKOHBI

29

JlaGopaTtopnast pabota
«HccnenoBanue 3aBUCUMOCTH
MCXKAY napaMeTpaMu COCTOSHUA
pa3peKeHHOTO0 raza»

30

N3omporeccs! B naeatbHOM Ta3e
U UX rpaduueckoe
Ipe/ICTaBICHAE

31

BnyTtpennssa sHeprus
TEPMOJUHAMHYECKON CUCTEMBbI
U CIIOCOOBI €€ N3MEHEHHUSI.
KonnyecTBo TemnoTsl 1 padoTa.
BnyTtpenuss sHeprus
OJIHOATOMHOTO MJICAJIbHOTO ra3a

32

Bunpl Terutonepenaun

33

VY neapHas TEINI0EMKOCTE
BelecTBa. KomnuecTBO TEIIOTHI
MIpH TeTUIoNepeaaye.
AnnabaTHBIN nporece

34

[TepBsIil 3aKOH TEPMOAMHAMUKHU
" €0 MIPUMCHCHHUC K
U30Mporeccam

35

HeoOpaTtumocTs npoiieccoB B
npupoae. Bropoii 3akoH
TEPMOJINHAMHUKHI

36

[Tpunun gevicteus u KI1/L
TEIIIOBOM MaIlIHHEI




37

Huxkn Kapuo u ero KITJ{

38

DKOoJ0ru4ecKue mpooIeMbl
TEIUIOPHEPTeTUKHI

39

Oo6o0maromuii ypox
«MonekymnsapHas GpusuKa.
OCHOBBI TEPMOJAUHAMUKN»

40

KonTponbHas paboTa no teme
«MonekynspHas (pusmka.
OCHOBBI TEPMOIUHAMUKI»

41

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KHTICHHE

42

AOCOMI0THAs M OTHOCHUTENbHAS
BJIYKHOCTb BO3/yXa.
Hacpimennsii nap

43

Tsépnoe Temno.
Kpucrannnueckue u amopgpHbie
Tena. AHU30TPONMS CBOWCTB
Kkpuctaiios. XXuakue
kpuctayibl. CoBpeMEHHbIE
MaTepHabl

44

[1naBneHue u KpucTauIM3aLusl.
VY enpHas TEII0TA INIABICHUS.
CyOmumarys

45

ypaBHeHI/IC TEIUIOBOIO OajaHca

46

DJIeKTpU3aLus Te.
Dnektpuyeckuii 3apsa. [[Ba
BHJIA DJIEKTPUUYECKUX 3aPAI0B




47

[TpoBOAHMKY, TUINEKTPUKH U
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEHUsI ANEKTPUIECKOTO
3apsaa

48

B3anmoneiictue 3apsioB.
3akoH Kynona. ToueuHsblit
JIEKTPUYECKUN 3aps

49

HanpsxénnocTts
3JIEKTPUYECKOTO I10JIS.
[IpuHuun cynepno3sunun
AJIEKTPUYECKUX TTosiel. JInnuun
HANPSKEHHOCTH

50

Pa6oTa cun
ANEKTPOCTATUIECKOTO TTOJISL.
ITorennman. Pa3znocts
MMOTEHIINAJIOB

o1

IIpoBOHMKY U IUDIIEKTPUKU B
JIIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpuaeckas
IIPOHMUIIAEMOCTD

52

OnexrpoémkocTs. Kongencarop

53

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsHKEHHOTO KOHICHCATopa

54

JlaboparopHuas paboTa
"N3mepenue 3MeKTPOEMKOCTH
KOH/IeHcaTopa"

55

[Tpunimn geicTBus u




MPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIBLHOIO aIapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTUIeCKas 3aIlnTa.
3a3eMIIeHHe AIEKTPOprUOOpPOB

56

DAEKTpUUYECKUN TOK, YCIOBUS
€ro CYIIIECTBOBAHUSI.
IToctosuusi ToK. Cuita ToKa.

Hanpspokenue. ConpoTuBiieHueE.

3axon OMa Ui ydacTKa Lenu

57

ITocnemoBarennpHOE,
napajuieIbHOE, CMEIIaHHOE
COCJTMHCHHE TTPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yyeHne cMenaHHOTO
COEIUHEHHSI PE3UCTOPOBY

0.5

58

Paborta 1 MOIITHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

59

3akon Oma 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUUYECKON
uenu. KopoTkoe 3ambIKaHue.
JlabopaTtopnas pabota
«M3mepenne D/1C nctoununka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

60

DJIEKTPOHHAs MPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
3aBUCHMOCTb CONIPOTUBIICHUS




METAJUIOB OT TEMIIEPATYPHI.
CBepXITpoBOJIMMOCTh

61

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

62

[TonynpoBoaAHUKH, HX
coOCTBEHHAas U IpUMeECHast
npoBoauMocTb. CBoMcTBA P—N-
nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

63

DNEeKTPUYECKUIA TOK B
pacTBOpax M pacriaBax
AJIEKTPOJIUTOB.
DNEKTpONUTHYECKAS
Aucconuanus. DJIEKTPOIIN3

64

DNEeKTpUYECKUN TOK B razax.
CamMocCTOSTEIbHBIA 1
HECaMOCTOSITEJIbHBINA pa3psil.
Momnuus. [Inazma

65

DNeKTpUYECKre MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMmeHeHue. [IpaBuna TeXHUKU
0e301MmacHOCTH

66

O6o0maromuii ypok
«ONEeKTPOIMHAMUKAY»

67

KonTponbhas padota no teme
«nektpocratuka. [locTosHHBIN
3IIEKTpUYECKU TOK. TOKH B
Pa3IUYHBIX CPEeaAX»




/Bcepoccuiickasi mpoBepOYHas
paboTa mpu IpoBEACHUH Ha
OyMa)KHOM HOCHUTeIe

O6o061maronuii ypok 1mo Temam

68
10 xmacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe padoThI

IIpakTnyeckue padoThl

ITocTosTHHBIE MAarHUTHI U
UX B3aNMOJICHCTBHE.
MarxauTHoOe€ 1oJe.
Bekrop MarHuTHOM
UHAYKIUU. JIunun
MAarHUTHOW UHIYKIIHHA

MaramuTHoO€ I10JIe
MTPOBOJTHUKA C TOKOM.
OmnsIT Opcrena.
BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM

JlabopaTtopnas pabota
«M3y4yeHne MarHuTHOTO
TMOJISI KATYIIKHA C TOKOM»

JleiicTBue MarHuTHOTO
TOJIsI Ha IPOBOJIHUK C
TokoMm. Cuiia Ammepa.
JlaGoparopHas pabota
«HccnenoBanue
JEUCTBHUS IIOCTOSITHHOI'O
MarHuTa Ha PaMKy C
TOKOM»




JlelicTBEe MAarHUTHOTO

OJISI Ha JIBMKYIIYIOCS

3apSKEHHYIO YaCTHUILY.

Cuna Jlopenna. Pabora
cuibl JlopeHa

DneKTpOMarHuTHas
nHaykuus. [lotok
BEKTOpa MarHUTHOU
unaykuuu. 3/1C
WHIYKIAW. 3aKOH
AEKTPOMAarHUTHOU
unaykuuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sBIEHUS
ANEKTPOMArHUTHOU
WHTYKITUID

NHIyKTHBHOCTS.
SIBneHne caMOMHIYKIUH.
OJ1C caMOMHAYKIWH.
OHeprust MarHUTHOTO
I10JIs1 KaTYILIKH C TOKOM.
DNEKTPOMarHuTHOE I10J1€

Texunueckne
YCTPOWCTBA U UX
MPUMEHEHUE:
IMOCTOSHHBIC MArHHTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPUTEIH




3JIEMEHTAPHBIX YaCTHIL,
WHYKI[MOHHAA M€Yb

10

O6o0maromuii ypok
«MarnurHoe more.
DneKTpoMarHuTHas
WHTYKIUSD)

11

Kontponbnas padota mo
TeMe «MarHuTHoe moe.
DeKTpOMarHuTHast
WHTYKITHSD

12

CBoOoOIHEIE
MEXaHUYECKHE
KoJIeOaHHs.
l"apmonunyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKUX
KOJICOaHUH.
[IpeBparenue 3Heprun

13

JlaGopatopHas pabota
«HccnenoBanue
3aBUCUMOCTH NEPUOJA
MaJibIX KoJeOaHuil rpy3a
Ha HUTH OT JIIMHBI HUTH
1 MaccChl rpy3a»

14

Koneb6atenbHblit KOHTYP.
CBoOoHEBIE
3JIEKTPOMArHUTHBIC
KoJIEOAHHUS B MI€aTLHOM
Kos1e0aTeIbHOM KOHTYpE.




AHaIorus Mexny
MEXaHNYECKUMH U
ANEKTPOMATrHUTHBIMU
KOJIEOaHHSIMU

15

®opmyna Tomcona.
3aKOH COXpaHEHHUS
SHEPIUU B HJICAILHOM
KOJIeOaTeIbHOM KOHTYpE

16

[IpencraBnenue o
3aTyXaroumx
KOJIEOAHUSIX.
BriHyX1eHHBIE
MEXaHUIECKUE
koJsiebanms. Pe3onanc.
Beinyxnennsie
3JIEKTPOMArHUTHBIE
KoJIeOaHMs

17

[TepemeHHBIN TOK.
CunyconaaibHbIN
MIEPEMEHHBII TOK.
MoOLHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICWCTBYIOILIEE 3HAUYCHHE
CHWJIBI TOKA U
HaIpsKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya
1 oTpeOeHne
AIEKTPUYECKON SJHEPTUU




19

YerpolcTBo U
IIPAKTHUYECKOE
IIPUMEHEHHE
AJEKTPUYECKOTO 3BOHKA,
reHeparopa
MIEPEMEHHOTO TOKa,
JIMHUM 3JIeKTponepeaad

20

DKOJIOrMYeCKHEe PUCKU
IIPY [IPOU3BOJICTBE
AJIEKTPOIHEPTUH.
Kynbrypa
UCIIOJIb30BaHUs
AJIEKTPO3HEPTHUHU B
MMOBCEHEBHOW KU3HU

21

MexaHn4ecKue BOIHBI,
YCIIOBUS
pacmpocTpaHeHusl.
[Tepuoa. Cxopocts
pacrpocTpaHeHus U
JUJIMHA BOJIHBI.
[Tonepeunsie u
MMPOAOJIbHBIC BOJIHBL

22

3Byk. CKOpOCTb 3BYKa.
I'poMKoOCTB 3ByKa.
BricoTta Tona. TemOp
3ByKa

23

DNeKTpOMarHUTHBIC
BOJIHBI, MX CBOMCTBA U
ckopocrts. [llkana




SJICKTPOMAIrHuTHBIX BOJIH

24

[TpuHIIMIIBI paIMOCBSA3U
U TCJICBUJICHHUS.
PazBuTune cpeacTs cBs3H.
Pagnomoxamus

25

KonTponbhas pabota
«Konebanus n BOIHBD»

26

[IpssMonuHenHOE
pacrpoCcTpaHEeHHUE CBETA
B OJTHOPOJIHOM cpenie.
TodedHbI NCTOYHUK
ceera. JIyd cBera

27

OTtpaxeHue cBera.
3aKOHBI OTPaKEHUS
ceera. [loctpoenue
n300pa’keHHH B INIOCKOM
3epkaie

28

[Ipenomiienue cBeTa.
[TonHoe BHyTpeHHEE
otpaxkenue. [IpenenbHbIit
YI'OJI IIOJTHOI'O
BHYTPEHHETO OTPaKEHUS

29

JlabopaTtopnas pabota
«M3mepenne mokazaTens
MPEJIOMIICHUS CTEKIIa»

30

JIunzel. [Toctpoenue
M300paXeHH B TUH3E.
®opmyJia TOHKOM JIMH3BI.




VBennueHue JUH3bI

31

JlaGopaTtopnas pabota
«Hccnenosanne CBOMCTB
N300paKEHUH B JIMH3aX»

32

Hucnepcus ceera.
CnoxxHbIN coCTaB 6€J10T0
cBeta. IlBer.
JlaGopatopHas pabota
«Hao0mronenune
JUCTICPCUU CBETa»

33

Wurepdepenmms caera.
Judpakuus ceera.
JudpakuuonHas
pemeéTka

34

HOHepe‘IHOCTB CBCTOBBIX
BOJIH. HOJ'IHpI/ISaI_[I/Iﬂ
CBCTa

35

OnTrueckue TprOOPHI U
YCTPOMCTBA U YCIOBUS
X 0€30I1aCHOIO
MPUMEHEHUS

36

['panuilbl TpUMEHUMOCTH
KJ1aCCUYEeCKOM
MexaHukH. [loctynarsl
CHeIHMaTBFHON TeOpUHn
OTHOCUTEIBHOCTH

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.




3aMeI[J'ICHI/IC BPEMCHHU U
COKpalllCHUC NJINHBL

38

DHEpPrusi 1 UMITYJIbC
PENSATUBUCTCKON
yacTuilbl. CBsI3b Macchl ¢
SHEPTrUeu U UMITYJIbCOM.
DHeprus NoKos

39

KonTponbnas pabota
«Ontuka. OCHOBEI
crenuaibHON TeOpuun
OTHOCUTEIBLHOCTHY

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMITYJbC (OTOHA

41

OTkpbITHE U
UCCIICIOBAHKE
dotorddexra. OnbITH
A.T. CroneroBa

42

3akonsl Gotorddexra.
VYpaBHeHue DiHIITEHA
s porodddexra.
«KpacHas rpanuma»

dororddekra

43

JlaBnenue cBera. OMBITHI
I1. H. JleGenena.
XHUMHUECKOEC NCHCTBHUE
CBeTa

44

Texunueckue




YCTpPOMCTBA U
MPAKTHYECKOE
MIPUMEHEHUE:
(hOTORJIEMEHT,
($hoTOIaTYNK, COJTHEUHAS
Oatapesi, CBETOIMO]T

45

Pemenue 3agay mo reme
«DIeMeHTHI KBAHTOBOM
OITUKN

46

Mopens atToma TomMcoHa.
OmnpiTel Pesephopraa mo
pacCesTHUIO O-4aCTHIL.
[Inanerapnas monenb
aTtoma

47

IToctynater bopa

48

N3nyuenue u
norJoneHue (POTOHOB
IIPU [IEPEXO/IE aTOMA C
OJIHOT'O YPOBHS SHEPTUU
Ha Apyrou. Bunasl
CIIEKTPOB

49

BonnoBrele cBOMCTBa
yacTull. BoaHbI 1¢
Bbpoiins.
KopnyckynsipHo-
BOJIHOBOM JTyasu3M.
CrioHTaHHOE U
BBIHYKJICHHOE
W3JIy4YECHHUE




50

OTtkpbITHE
PaaMOaKTUBHOCTH.
OmnbiTel Pesephopraa mo
OIIPEJICIICHUIO COCTaBa
pasMOaKTUBHOTO
U3ITy4eHus

o1

CoiictBa anba-, 6era-,
raMMa-m3JIyqdeHusl.
Bnusiaue
pPanMoaKTUBHOCTH HA
’KMBbIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TombI.
Anwda-pacna.
ONEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacman. ['amma-
U3ITy4YeHUe

53

DHeprusi CBA31
HYKJIOHOB B siJIpe€.
SnepHble peakuu.

S nepHblit peakTop.
[Tpobnemsl,
MEPCTIEKTHUBBI,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOW SHEPTETUKHU

54

DneMeHTapHbIC YaCTHUIIbI.
OTKpbITHE MO3UTPOHA.
Mertoapl HAOMIOACHUS U




perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cTon
«DyHnamMeHTalIbHbIE
B3aUMOJICUCTBUSL.
EnunctBo puznueckoit
KapTUHBI MUPA»

55

Oransl pa3BUTHUS
aACTPOHOMHUH.
[IpuknagHoe n
MHPOBO33PEHUYECKOE
3HaYeHHE aCTPOHOMHUH.
Bu 3Bé3mHOTO HEOA.
Co3sBesnus, sipKue
3BE3/IbI, IJIAHETHI, UX
BUIUMOC JIBIKECHHE.
ComHeyHas cucteMa

56

Comnnre. ConHeunas
aKTUBHOCTL. ICTOUYHUK
sHeprun CoJiHIa U 3BE3NT

57

3BE3/bI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/BI
rJIaBHOM
IOCJIEIOBATEIILHOCTH.
BnyTtpennee ctpoenue
3B&31. COBpEMEHHbBIE
MIPEACTABJICHUS O
MPOUCXOKICHUH U
spoaronuu CoJiHIIA U




3BE3

58

Muineunsiit [1yTe — Hamma
lNanakTuka. [lonoxenne
u asuxenue ConHia B
lNanaktuke. ['anakTuky.
UYeEpHble ABIpHI B sApax
rajakTHK

59

Bcenennas. Paz0eranne
rajakTuk. Teopus
bosbiioro B3peiBa.
PennkroBoe nsnyudeHue.
MeraranakTuka

60

Hepemiennsie npo0iaembl
aCTPOHOMUU

61

KonrpomnbHas padora
«DNeMEHThl aCTPOHOMHHU
U acTpOoU3UKI»

62

OO6o0mmaromui ypox.
Ponw dusuku u
aCTPOHOMUU B
3KOHOMHUYECKOM,
TEXHOJOTHYECKOM,
COLIMAJIbHOM M 3THYSCKOM
chepax nesaTeTbHOCTH
yeJIoBeKa

63

O6o0muiaromuii ypox.
Poie 1 MecTo Gu3uKHU U
aCTPOHOMHU B
COBPEMEHHOM HAYYHOM




KapTHHE MHpa

O6o0mmaromui ypox.
Ponw ¢pusnueckoit

64 TeopuH B GOPMHUPOBAHHUH
MPEICTABIECHUN O
buznyecKoil kKapTuHe

MuUpa

O6o0maromuit ypox.
Mecro ¢pusnueckoi
KapTHUHBI MUpa B 00111eM
65 psly COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUH O
npupoJie

MarnuTHOE nose.
66 DeKTpOMarHuTHast 1

HUHAYKIOUA

OnTuka. OCHOBBI
67 CIELIMATILHOU TeOpuun 1
OTHOCHUTEIILHOCTH

KBanToBas ¢uzuka.
68 DJEeMEHTHI ACTPOHOMUU 1
U acTpopU3UKN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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[Ipunoxxenue Ne 1
Y4ert paboyeil nporpaMMbl BOCIIMTAHUS

Peaﬂumt;uﬂ eocnumameslbHoco nomenyuajla ypokoe npec)ycmampueaem.‘

® MaKCHMaJbHOE HMCIIOJb30BAaHME BOCIHMTATEIBHBIX BO3MOXKHOCTEH COJCpKAHMS
Y4eOHBIX TMPEAMETOB st (GOPMUPOBAHUS y OOYYAOIIUXCS POCCHUCKHUX TPATUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIbTYPHBIX IIEHHOCTEH, POCCHHCKOrO HCTOPHUYECKOTO
CO3HAaHUS Ha OCHOBE KCTOPHUYECKOTO MPOCBEHICHHS;, TOAOOP COOTBETCTBYIOIIEIO
COZIEp)KaHUs YPOKOB, 3aJaHUM, BCIIOMOTAaTeIbHBIX MAaTEPUAIOB, MPOOIEMHBIX CHTYAIHH ISt
00CYyKICHUIA;

® BKJIFOUCHHE YUYHUTEISIMH B pabouue MporpamMMbl MO y4eOHBIM MpeIMEeTaM, Kypcam,

MOAYJIAM HECJICBBIX OPHUCHTUPOB PE3YJIbTATOB BOCHHUTAHUA, HX y‘-IéT B ONpCACIICHUU
BOCIIMTATCIIbHBIX 3a1a4 YPOKOB, SaHSITPIfI;

® BKJIIOYEHHE YYMTEISIMU B pabouue MporpamMmbl y4eOHBIX MPEIMETOB, KypCOB,
MOJyJIe¥ TEMaTUKU B COOTBETCTBUU C KaJECHJAPHBIM IUNIAHOM BOCIIUTATEIbHON paboThI;

® BLIOOpD METOAOB, METOAUK, TEXHOJOTWH, OKa3bIBAIOIIUX BOCIHTATEIHHOE
BO3/ICMCTBUE HA JIMYHOCTh B COOTBETCTBHUM C BOCIUTATEILHBIM HACATIOM, IISIbI0 U 3aJadaMU
BOCIHUTAHU, LEJIECBbIMU OPUECHTUPAMU PE3YJIbTATOB BOCIHMTAHUS, PEATU3ALUI0 IPUOPHUTETA
BOCITUTAHUS B YUYEOHOU NIEATEITLHOCTH;

® [IPHUBJICYCHNC BHHUMAaHMS 06yanomecs1 K OCHHOCTHOMY AacCIICKTY H3y4YaCMbIX Ha
YpoOKax MnpeamMeToB, SIBJICHUN U CO6BITPII>1, HMHUIOUHUPOBAHHUC O6CY)KI[€HI/II71, BBICKa3bIBaHUM
CBOCIro0 MHCHHUA, BI)Ipa60TKI/I CBOCTO JIMYHOCTHOTI'O OTHOIICHHA K H3YyYaCMbIM CO6I>ITI/I$IM,
SABJICHHUAM, JINLIAM,

® [pPUMEHEHUE HWHTEPAaKTUBHBIX (GopM yueOHOH pabOThl — HHTEIUIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX IM03HABATEIbHYI0O MOTHBAILIMIO, UTPOBBIX METOJUK, TUCKYCCHM, NAIOLIUX
BO3MOKHOCTh MPUOOPECTU OMBIT BEACHHS KOHCTPYKTUBHOIO JMANOra; TPyNHoBOil paboThl,
KOTOpasi YYUT CTPOUTH OTHOILIEHHUS M JEHCTBOBATh B KOMAaHJE, CIHOCOOCTBYET Pa3BUTHIO
KPUTHYECKOI'O MBIIIJICHMS,

® 100YyXAeHUE 00YyJYaIOIMXCsl COOII0aTh HOPMBI MOBEJICHHUs, MpaBMiIa OOIIEHUS CO
CBEpCTHMKAMM M  IearoraMd, COOTBETCTBYIOIME YKJIagy  o00meo0pa3oBaTeNbHON
OpraHu3alliH, YCTAaHOBJICHUE U MOACPKKY JOOPOKEIATEILHOW aTMOC(EPHI;

® opraHu3alMio 1medcTBa MOTUBHPOBAHHBIX M 3PYJUPOBAHHBIX OOyYaroIIMXcs Hal
HEYCIEBAIOIIMMHU OJHOKJIACCHUKaMM, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTeNbHBIMU
MOTPEOHOCTAMH, JAIOLIET0 00YYaroIMMCSI COLMAIbHO 3HAYMMBIM OMBIT COTPYAHUYECTBA U
B3aMMHOM IIOMOIIIY;

MHULMUPOBAHUE U MOAJIEP/KKY UCCIIEI0BATENbCKOM 1€ATEIbHOCTH 00yYaroIXcs,
IUTAHUPOBAHME U BHINIOJIHEHUE NHANBUAYAIbHBIX U IPYNIOBBIX IPOEKTOB BOCIIUTATEIHHON

HaIpaBJICHHOCTH.



Ipunoxenue 2.
Kpurepuu ouennBanusi

JleaTenbHOCTh YyYalluXxcs Ha YpOKax HH(POPMATHKH OIEHUBAETCSA C
MO3UIIMI  COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUN: JUYHOCTHOTO
noaxona B OOy4YyeHHH, pPa3BUBAOMIEIO OOY4YEHUS] U YCIEUIHOCTHU
NEATEIbHOCTH  Y4YalllMXCS. 3aJaHusl HOCIT TOCWIBbHBIM Pa3BUBAIOIIUN
xapaktep. OueHuBaHue HMeET (QOPMY CTUMYJUPOBaHUS OOYYEHHUS H
CaMOpAa3BUTHSA IIKOJIBHUKA B PAMKaX BO3MOXHOCTEH ydalIuXcsl.

NucTpymMeHTApUi 1)1 OLlCHUBAHUS Pe3yJIbTAaTOB.

KoHTponbHble paboOThl, camMoOCTOATENbHbIE PAOOTHI, WHIUBHUAYyaJIbHBIC
3aJ]aHUsl, TECThl, YCTHBIM OINPOC, BHUKTOPUHBI M MNPAKTUYECKUE 3aJIaHUS,
BBITIOJIHCHUE HOPMATHBOB B NMPAKTHYECKUX BUAAX JESATEIbHOCTH — IJIaBHAs
COCTaBJISIIOIIAs y4eOHOTO Mpoliecca.

q)OpMLI MPOMEKYTOYHOTO U UTOIOBOI'0 KOHTPOJIsI.

JInst KOHTpOJISL 32 YCBOCHMEM YYAIIMMUCS INPOMIAEHHOIO MaTepuana
UCIOJIB3YIOTCSl TAKME METO/Ibl KaK MHAMBUAYAJIbHBIN U (PPOHTAIBHBIN OIPOC,
METO/JI TPOEKTOB, a TAK)KE KOHTPOJIbHBIE PabOThI B BUe TecTupoBanus JOP.

OueHka npakTHYeCKUX padoT

OTMmeTKka «5»

. BBIMIOJTHUJI ~ pabOTy B TOJHOM  o0BbeMe C  coOJroJIeHueM
He0OXOIMMOM MOCJIEe0BATEILHOCTH JIEHCTBUH;
. MPOBOJUT pPaboOTy B YCIOBHUAX, OOECIEUYUBAIOIINX IOJyYCHHE

MPABUJIbHBIX PE3YJIbTATOB U BHIBOJIOB;
. coOJIr0TaeT MpaBujIa TEXHUKH 0€30MaCHOCTH;
. B OTBETE MPABUJIBLHO M aKKypaTHO BBIMIOJHSAET BCE 3alMCH, TaOJIHUIIHI,
PUCYHKH, UePTEKHU, TpaduKu, BEIYUCICHNUS,
. MIPaBUJILHO BBHITIOJIHSICT aHAIM3 OIHOOK.

OTmeTka «4» CTaBUTCS, €CJIM BBINIOJIHEHBI TpeOOBaHUS K OIICHKE 5, HO

JOMYIIeHBI 2-3 HemoueTa, He  0osiee OJTHOM OIIMOKH M OJTHOTO HEJI0YeTa.
OtMeTKAa «3» cTaBUTCS, €CITU

*  paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO OOBEM BBIMOJHEHHOM YacTH
TaKOB, YTO MO3BOJISIET TIOJIYYUTh MPABWIHHBIC PE3YyJIbTAaThl U BHIBOJIBL;



* B XOJI¢ TPOBEJACHUS PA0OTHI OBUIH JOIMYIICHBI OIIUOKH.
OTMeTKa «2)» CTaBUTCS, €CITH

° pa60Ta BBINIOJIHEHA HE MOJHOCTBIO U 00BHEM BBIIIOJHECHHOM pa6OTLI HC
IMO3BOJIACT CACIATD ITPAaBUJIBHBIX BBIBOJIOB,

e  paboTa MpoBOAMIIACH HEMIPABUIILHO.
O1meTtka «1» cTaBUTCA B TOM Clly4ae, €l

YYEHUK COBCEM HE BBITIOJIHWI PabOTYy.

OuneHka yCTHBIX OTBETOB
OtMeTKa «5)» cTaBUTCA B TOM ClIy4ae, eclid 00yJaroluics

® IMPaBUJIIBHO ITIOHUMACT CYIITHOCTL BOIIpOCa, Ja€T TOYHOC OIMPCACICHHUC U
HCTOJIKOBAHUC OCHOBHBIX HOHHTHﬁ;

. MIPaBUIBHO AHAIM3UPYET YCIOBHE 3aJaud, CTPOUT AaIrOpUTM U
3aIMCBIBACT MIPOrPaMMY;

° CTpPpOUT OTBCT 11O CO6CTBCHHOMY IJIaHy, COIIPOBOXKAACT OTBCT HOBBIMU
[mpuMepamMu, YyMCCT IPUMCHUTL 3HAHUS B HOBOU CuTyaluu,

. MOXKET YCTaHOBHUTh CBSI3b MEXJy H3YYae€MbIM M paHEE H3yUCHHBIM
MarepuajioM U3 Kypca UHGOPMATUKH, a TAK)XKE C MaTepUAJIOM, YCBOSHHBIM TTPU
U3YUYEHHUH IPYTUX MPEIMETOB.

OrmeTka «4» CTaBUTCA, €CJIN

*  OTBET yYCHHUKA YJOBJETBOPSET OCHOBHBIM TPEOOBaHMUSIM K OTBETY Ha
OLICHKY 5, HO J1aH 0€3 MCMOJIb30BaHMs COOCTBEHHOTO IJIaHA, HOBBIX NMPUMEPOB,
0e3 mpUMEHEHUs 3HAHWK B HOBOW CUTyaluu, 0e3 HMCIOJb30BaHUS CBS3EH C
paHee HM3y4YEHHBIM MAaTEpUAIOM U MaTE€pHUAIIOM, YCBOCHHBIM IIPU U3YYECHUU
OPYTUX NPEAMETOB;

e oOydaromuiicst TOMyCTUJI OJHY OIIMOKY WM He Oojiee JIBYX HE0YETOB
U MOXKET UX UCIPABUTh CAMOCTOSITEIIFHO HIIM C HEOOJBIITON TOMOIIBIO YIUTES.

OT1meTKa «3» CTaBUTCS, €CIIH 00YUYaIOIIHICS



. IIPAaBWJIBHO IIOHUMAET CYIIHOCTh BOIIPOCAa, HO B OTBETE HMEIOTCS
OTIEJbHBIE TPOOENBl B YCBOGHHMHM BONPOCOB Kypca HMHPOPMATUKH, HE
MPEMATCTBYIOIINE JAIbHENUIIIEMY YCBOCHHIO IIPOTPAMMHOI0 MaTeprala;

*  yMEET IIPUMEHSTH IOJYy4YEHHbIE 3HAHUSA IIPU PELICHHUM ITPOCTBIX 3a1a4
10 TOTOBOMY aJTOPUTMY;

*  JIONyCTWI He OoJiee OJHON TpyOOil OMMOKM M JBYX HEIOYETOB, HE
Oosiee omHOW TrpyOO U OAHOM HErpyOoil omuOku, HEe Oojee ABYX-Tpex
HErpyOBbIX OIIMOOK, OJTHOI HErpyOOi OMIMOKH U TPEX HEIOUETOB;

° AOITYCTUIT YCTBIPC-TIATh HCAOYCTOB.

OTmeTKa «2» CTaBUTCA, €CIM OOYyYarOIIUICS HE OBJIaJiel OCHOBHBIMH
3HAHUSIMM M YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSAMHU MPOrpamMMbl U
J0TyCTrI O0IbIIe OMHMOOK U HEJOUYETOB, YeM HEOOXOIUMO JIJISl OTICHKH 3.

OtmeTka «1» cTaBUTCSA B TOM cJIy4dac, €CJIM YYCHUK HC MOXKCT OTBECTUTh HU
Ha OJJMH M3 IOCTAaBJICHHLIX BOIIPOCOB.

Ouenka TecTOBbIX padoT
OTMeTKa 5 CTaBUTCS B TOM Clly4ae, €ciii 00yJaroniuiics

. BBINIOJIHWI ~ paboTy B MOJHOM oO0OBeME C  COONIOACHUEM
HEO0OXOINMOH IOCJIEA0BATEILHOCTH JEHUCTBHUIA;

e pomyctui He 6osee 2% HEBEPHBIX OTBETOB.

OtMeTka 4 CTaBUTCS, €CIM BBHINIOJHEHBI TPeOOBaHMS K OIEHKE S5, HO
nonyiieHsl omuoku (He 6osiee 20% OTBETOB OT OOIIEr0 KOJIMYECTBA 3a/IaHU ).

OtMmeTka 3 cTaBUTCS, €ClM O0yYarOIIUIACS

. BBITIOJIHAJT pabOTy B MOJTHOM OOBEME, HEBEPHBIE OTBETHI COCTABJISIOT
oT 20% 1o 50% oTBETOB OT OOIIEro YKCIa 3aJaHHI;

® cClIn pa60Ta BBIINIOJIHCHA HEC ITOJIHOCTBIO, HO 00BEM BBITTOJTHEHHOH YacTH
TAKOB, YTO ITO3BOJICT IMMOJYYHUTH OLICHKY.

OTMeTKAa 2 CTaBUTCH, €CIIH



. paboTa, BBHIMOIHEHA MOJTHOCTHIO, HO KOJMYECTBO MPABWIBHBIX OTBETOB
He nipeBbiaet 50% oT olliero urcina 3aiaHui;

. paboTa BBHITIOJIHEHA HE MOJHOCTHIO M 00BEM BBITIOJTHEHHON pabOThl HE
npesbimaet 50% ot o01ero yncia 3a aHui.

OtrMeTka 1 cTaBUTCS B TOM CiIydae, €CJIM YUYEHHK COBCEM HE BBITTOTHUII
pabory.



