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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha YpOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COQO, a Ttaxxke c ydé€rom (enepanbHOM paboyel MPOrpaMMmbl BOCIUTAHUS U
KOHIIENIMN TpernojaBanust ydeOHoro npeamera «Puszmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUsAX Poccuniickoit denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxanue mporpamMMmbl MO (GU3MKE HampapieHO Ha (GOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyUYHON KapTUHbI Mupa oOyuarommuxcs 10-11 kimaccoB mnpu
oOydeHn” ux ¢u3nkKe Ha 0A30BOM YPOBHE HA OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pE3yIbTaTaM
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb pealh3alluu MEXIPEIMETHBIX
CBs3ell (U3MKUM C €CTeCTBEHHO-HAy4YHBIMU Yy4e€OHBIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC L€ M3Y4YeHUS (DU3MKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

* IJTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (U3HKK HAa 0a30BOM ypOBHE, B

TOM YHCIIe TPEIMETHBIE PE3YJIbTATHI MO F0JIaM O0yUYEHUS;

« cofiepkanue yueoHoro npeamera «Ou3nkay 1o rogam oO0y4eHHs.

®du3rka kKak Hayka o HauOoyiee OOIIMX 3aKOHaX MPUPOJBI, BBICTyHas B
KayecTBe yueOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUM 00 okpyxaromeM Mupe. [IIkoapHbIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHMA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (DU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBICHHUM, H3y4yaeMbIX XUMHEH, OuOJOTrHel,
¢busnyeckorr reorpadueir u actpoHomuel. lcmoib3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUWA  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe HHEPreTUKHU, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTepHUaJIOB C 3aJaHHbIMH CBOWCTBAMU U JIPYTHX.
N3yyenne  (u3uMKkd  BHOCHUT  OCHOBHOM  Bki1ax B (OpMHpPOBaHUE
€CTECTBEHHOHAYYHON KapTHHBI MHUpa OOywarolmuxcs, B (popmMupoBaHHEe yMEHUI
NPUMEHSITh HAY4YHBI METOJA T[IO3HAHUS TPU BBIMOJTHEHUHM WMH  Y4€OHBIX
HUCCJICJOBAHHUM.



B ocHoBy kypca ¢Gu3MKM Uil YpOBHSL CpeIHEro oOmiero oOpa3oBaHUs
NOJIOKEH PAJ WIEH, KOTOpPhlE MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
OCTPOEHHS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0ObeuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BELIECTBE U
noJie.

Hoea eymanumapuszayuu. EE peanuzanus MOpeanoyiaracT HCIOIb30BaAHNE
T'YMaHUTApHOTO TOTEHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukM ¢ pa3BUTHEM O0O0IIecTBa, a TaKkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  mpuknaownoii  nanpasiennocmu. Kypc (usmku  mpesarnonaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKEHHI
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OSKOJOTHYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM W TEXHOJIOTHM, a Takke OOCYXIEHU
po0JIeM pallMOHATBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH 3JIEeMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOU TEOpUH, Poiin (HyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
NPUMEHUMOCTA TEOPHUH, JJIi OIUCAHUS ECTECTBEHHO-HAY4YHBIX SIBICHUU U
MPOIIECCOB).

CuCTeMHO-/IeSITeIbHOCTHBIN TOJIX0/I B Kypce (PU3MKH peamu3yeTcsl Mpexke
BCEro 3a CYET OpraHu3aldy KCIEPUMEHTATBHOU AESATENBHOCTH OO0YYarOIIMXCS.
Jns  Ga3oBoro ypoBHS Kypca (HU3UKM — 93TO UCIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1abOpaTopHBIX padorT,
KOTOpBIE B MporpamMme 1o ¢pusuke oObeTUHEHb B OOIIMNA CHUCOK YYEHHUYECKHUX
NpakTHYeCKuX paldoT. BhijeneHrne B yka3zaHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOAUMBIX JJIE KOHTPOJS M OIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMHU
o0pa3oBaTeIbHOrO TIPOIEcCa HCXONd M3 OCOOEHHOCTEW TIUIaHUPOBAaHUS U
OcHalleHus kabuHeta ¢usuku. Ilpu -dTOoM obecneynBaeTCsi OBIAJICHUE
OOy4YaroIMMUMHUCS yYMEHHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBaHUSA



3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB MO TIPOBEPKE
NPEIJIO’KEHHBIX TUTIOTE3.

bonbiioe BHUMaHKE YIENsIeTCs pelIEHUI0 pacu€THBIX U KaYeCTBEHHBIX 3a/ad.
[Tpu 3TOM 17151 pacyETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 3a/1a4u C SIBHO 3aJJaHHOM
¢bu3nUecKkoil MOJENbl0, TMO3BOJSIONIME TPUMEHATh M3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fjena Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3zienoB. s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHUs (U3MUECKHX SIBJICHMA W TPOLECCOB B OKpY’Karolen
KU3HU, TpeOyroumue  BbiOOpa  ¢Qu3MuecKod  MOAeNd  JUIsl  CUTYaluu
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUU ¢ TpeboBanmsiMu PI'OC COO k MaTepuaTbHOTEXHUIECKOMY
oOecrieueHnto y4yeOHOro mporecca 0a30BbIii YpOBeHb Kypca (PU3MKH Ha ypOBHE
cpenHero o061mero o0pa3oBaHHS JIOJDKEH HM3y4aThbCsl B YCIOBHUSX MPEIMETHOIO
KaOuHeTa (U3WKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe U3NKU TOKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYIOBaHUE JUIsl BBIMOJHEHHS YKAa3aHHBIX B MpOrpamMme Io
bu3HMKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIMOHHOE 000pYI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECIEYUBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBbIX JAEMOHCTpAlUdA s
UCCJICIOBAHUSA  HW3Y4YaeMbIX  SIBIEHUH U  TMPOIECCOB, OMIHUPUYECKUX U
(byHIaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe o00opynOBaHME JUIsI YYCHHMUECKHX MPAKTUYECKUX paldoT
dbopmupyeTcsi B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECMEeYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMaruueckue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHM LIETISIMUA U3yU€HHUS (PU3MKH B 001IeM 00pa30BaHUU SBIISIOTCS:

- popmupoBaHre HHTEpeca M CTpeMJICHHUS OOYy4YaloIIUXCi K HaydHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE HMX HWHTEUIEKTYaJbHbIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

* pa3BUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HAHMS U (OpPMUPOBAHHE
MCCJIEI0BATEIHCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

« popmMupoBaHKEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

 popmupoBaHre yMeHUN OOBSICHATH SIBICHHS C  HCIOJIB30BAHHEM
bu3HYecKrX 3HAaHUI 1 HAYYHBIX JJOKA3aTeIbCTB;



« popmupoBaHue mpencTaBIEHUW O poOIU (PUIMKHU M Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.
JlocTkeHnue 3TUX 1efiel oOecrneurnBaeTcsl pPelieHueM CIEeAYIOIMUX 3a/1ad B
npolecce u3ydeHus Kypca GU3UKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

* IPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX (HU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO  (UBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKHY;

« popmupoBaHre yMEHUH TNPUMEHATh TEOPETUYECKHUE 3HAHUA IS
OoOBsICHEHUS (PU3NYECKUX SBJIEHUW B TpPUPONEe U IS TPUHITHS
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

* OCBOGHHE CIOCOOOB pEIICHMs] PAa3IMYHBIX 337ad C SIBHO 3aJaHHOM
¢bu3nyueckoil MOJENbIO, 3a7ad, IMOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3fanue GU3NUECKOl MOJEINH, aJIEKBATHON yCIOBUSM 3a1a4H;

* IOHUMaHUE (PU3NYECKUX OCHOB M TPUHIMIOB JCHUCTBUS TEXHHUYECKUX
YCTPONCTB M TEXHOJOTMUYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOMIIYIO
cpeny;

* OBJIQJICHHE METOJaMH CaMOCTOATEIbHOTO TUIAHUPOBAHUS M TIPOBEICHUS
bu3HYeCcKX HKCIIEPUMEHTOB, aHallu3a W WHTEpIpeTaluu HHPOpPMaIUH,
OTIpeJIEJICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

* CO3[IJaHME YCIIOBUU JIS Pa3BUTHSI YMEHHUM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JIEATETbHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEeTo
obOpazoBanus otBoauTcst 136 yacos: B 10 kitacce — 68 vacoB (2 yaca B HEJIEI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (GU3MKE TEpeueHb J1abopaTOpHBIX U
NPAKTHYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JeJaeT BBIOOP
NpOBEJICHUS JIa0OPATOPHBIX pPabOT U OMBITOB € YYETOM HMHAMBUAYATBHBIX
O0COOCHHOCTEH 00yJarOITUXCS.

COJEP)XAHUE OBYUEHUS

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 TO3HAHUSA
®dusuka — Hayka o npupojie. Hayunbie METO/IbI TTIO3HAHUS OKPYKAIOIIETO
mupa. PoJib 3KciepuMeHTa U TEOPUHU B IIPOIECCE TTO3HAHUS TPUPO/IBI.
DKCIIepUMEHT B (hU3HUKE.



MopenupoBanue (GU3HYECKUX SBICHUNW W TpolieccoB. HaydHble THUIIOTE3HI.
dusndeckrue 3aKOHbI U TeopuU. ['paHUIEI MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons u mecto ¢u3uku B HOPMUPOBAHMHM COBPEMEHHOW HAYYHOM KapTHUHBI
MHUpA, B TPAKTUYECKOUN AEATEIHLHOCTHU JIIO/IEH.

Jlemoncmpayuu

AHanoroBele W I1UGPOBBIE HW3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmkeHHE. OTHOCHUTEIPHOCTH MEXaHHMYECKOI'O JIBHMIKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepeMerienre, CKOpPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAas CKOPOCTb) W
YCKOpPEHUE MaTepHabHOW TOYKH, UX MPOEKIMM HA OCU CHUCTEMBbI KOOpJHMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHENHHOE ABIKEeHKE. ['paduku
3aBHUCHUMOCTH KOOpAWHAT, CKOPOCTU, YCKOPEHHUs, IyTH U
NepeMEIIECHUS] MaTepUaTbHON TOYKH OT BPEMEHHU.

CBoOoaHOe mazeHue. Y CKopeHrue CBOOOHOTO TaeHus.

KpuBommHeitHoe  nBwkeHwe. [IBM)KEHHE  MAaTEpUAIBHOM  TOYKH IO
OKPYKHOCTHU C MOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsI
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MTEpeaadn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETa, WITIOCTpAIMd KMHEMATHYECKUX XapaKTePUCTUK
JIBMOKCHUS.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B pPa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne aBvkeHHS Teja, OpOIIEHHOTO IO YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

HanpaBneHnne cKopocT Ipu ABUKEHUU 10 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO JBHKEHUS C LEIbI0 OMPEAEICHUs] MTHOBEHHOM
CKOPOCTH.



I/ICCHG,IIOBEIHI/IG COOTHOIICHHUA MCKAY ITYTAMU, HpOﬁ,Z[GHHLIMPI TCJIOM 3a
IMOCJICAOBATCIBHBIC PABHBIC IIPOMCEIKYTKH BPCMCHU IIPU PABHOYCKOPCHHOM
JABUXKCHHUU C HaYyaJIbHOU CKOpPOCThIO, paBHOﬁ HYIIIO.

I/IayquI/Ie ABWJXCHUS IIAapUKa B BSI3KOU KHUIKOCTH.

I/IayquI/Ie ABUXKCHUA TCJIA, 6pOIII€HHOFO TOPHU30HTAJIBHO.

Tema 2. /lunamuxa
[Ipunumn  otHocutenbHOCTH  ['anmumnes. IlepBweit  3akoH  HeroToHa.

HNHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa
IU1s1 MaTepuanbHOi Touku. Tpetuil 3akoH HproToHa 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tskectn. llepBas kocmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpeaus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus mokosi. Koagdunnent tpenus.
Cuita conpoTUBIIEHUS NPU JBH>KEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COIMIOTHO TBEPAOTO TeNa.

MoOMEHT CcHJIbI OTHOCHUTENBHO OCH BpameHus. I[lmedo cunbl. YcnoBus
paBHOBeCUS TBEPIOTO TENA.

TexHudeckne yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOMINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJCHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM IITOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CWJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKHHE U
PE3UHOBOM o0pasiie, OT UX JAehopMalii.

HccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HUMEKOIIETO OCh
BpalICHUSI.



Tema 3. 3axonvl coxpaneHus 6 MmexaHuke
Nmnynbe MaTepuaibHOM TOUKH (Tesa), CUCTEMBI MAaTEpUATIBHBIX TOUYEK.

NMnynbec cUiibl 1 UI3MEHEHUE UMITYJIbca Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaxkTuBHOE NBMIKEHUE.

PabGora cuibl. MOIIIHOCTH CHJIBI.

Kunetndeckas sHepruss MartepualbHOM Touku. Teopema 00 H3MEHEHUU
KHMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IloTennuanpHas SHEprus YIpyro
nedbopMupoBaHHONW  TpykuHBL.  [loTeHIManbHas  2HEpPrust Tela  BOJIU3H
MOBEPXHOCTH 3€MJIH.

IloTenmuanbHbIC " HETIOTCHIIMAJILHEIC CHUJIBL. CBs13b paboThI
HEMOTEHIMAJIbHBIX CHJI C U3MEHEHUEM MEXAHUUECKOW SHEPTUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoHMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydenne aOCONIOTHO HEYNPYroro yaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEepPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosekyasipuasi pu3nka 1 TepMOAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETHUYECKOW TEOPUHM U UX OMBITHOE
obocHoBaHue. bpoyHoBckoe paBwxkeHue. Juddysus. Xapakrep ABWIKESHUS W
B3aMMOJICMCTBUSI YaCTHUI] BellecTBa. MoJAeau CTPOEHUsI Ta30B, >XKUAKOCTEH U
TBEPJIBIX TET U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiel. Macca u
pa3Mmepsbl MoJiekys. KonndectBo BemiectBa. [loctositnaas ABoraapo.

TennmoBoe paBHOBecue. Temmnepatypa u €€ usmepenue. lllkana temneparyp
Lenbcus.

Monens HJI€aJIbHOTO rasa. OcHoBHOE ypaBHEHUE
MOJICKYJISIPHOKHHETUYECKON TEOpHH HACaNTBHOTO Ta3a. AOCONIOTHAS TeMIepaTypa



KaK Mepa CpelHell KMHETHYECKON IHEPruM TEIUIOBOrO JBWKEHUS YacTHIl rasa.
[IIxama temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHeneeBa—
Kunaneiipona. 3akon JlanpToHa. M30mporecchl B HA€aIbHOM Tra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe mpeacTaBieHne U30MPOIECCOB: U30TEPMa,
n30xopa, u3zobapa.

TexHudyeckne yCTpPOWCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, (oTtorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmnbiTel 10 TUDPY3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mognens onbita lTepHa.

OnbITHL, JOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJEAIBHOIO Tas3a,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue Maccel BO3QyXa B KJIACCHOW KOMHATe€ Ha OCHOBE WU3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MTapaMeTpaMH COCTOSIHUSL pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku
TepMmoaunamuyeckas cucreMa. BHyTpeHHsIE SHEprus TEpMOJMHAMHYECKON

CUCTEMBI U criocoObl €€ n3Menenus. KonmdecTBo TeruioTel U pabota. BHyTpeHHss
SHEpPIrusi  OJHOATOMHOIO  HJEAJIbHOrOo  ra3za.  Buael  Teronepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHUE. YeiabHasl TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIoTh NpH TEIUIONEpeaaye.

[lonsitTue 006 aamabatHoMm mporecce. llepBbiii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akOHa TEPMOJMHAMHKHM K u3ompoleccaM. [ 'paduueckas
UHTepIIpeTalus padoThl rasa.

Bropotii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBele  MamuHbl.  [IpuHUOMNBL  AEHCTBHUS — TEIUIOBBIX — MAalIWH.
[IpeoGpa3oBanus sHepruM B TEIUIOBBIX MammuHax. KoadduimeHnt mnomae3Horo
nevictBus TerioBod MammHbl. [lukn KapHo um ero ko3gUIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: JBUraTeNb
BHYTPEHHET0 CrOpaHusi, OBITOBOM XOJIOMJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpPEHHEW HSHEPruu Tejla MPHU COBEPIIECHUU pPabOThHI: BBUIET
npoOku M3 OYTBUIKK TIOJ] JEHCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue 3(dupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTpAITH).

N3meneHne BHyTpeHHEN dHEPrUM (TeMIIepaTyphl) Teaa P TeIlonepeaaye.

OnpIT 1o anauabaTHOMY pACIIMPEHHUI0 BO3ayxa (OMBIT € BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO0 CrOpaHusl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, 1abopamophuvie

pabomwviVI3Mepenne yaeabHON TEeITOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl
[Tapoobpa3oBanue u koHneHcauus. Mcrnapenue u kureHue. AOCOMIOTHAS U

OTHOCHUTEJIbHAsl BIAXXHOCTh BO31yxa. HachlllleHHBIN mmap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB
kpuctauioB. Kuakue kpuctaibl. CoBpeMeHHBbIE MaTepualnbl. [lnaBnenue wu
KpUcCTaJUIM3aIus. Y aeiapHas TerioTa miaBienus. Cyoaumarusi.

YpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHECHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUM TMOJYUYEHHUSI COBPEMEHHBIX MaTepUANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>XEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTANTHYECKOTO BEIECTBA.

JleMOHCTpalys KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, n1abopamopruvie

pabomwviVI3MepeHrie OTHOCUTEIIHPHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. daekTpoguHamMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OJNEeKTpUUecKuil 3apsan. JBa Buaa dIIEKTpUUYECKHUX
3apsanoB. [IpOBOAHUKH, MUANEKTPUKHA W TOJYIMPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsija.



B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodedHbIN 2JIEKTpUUECKUAM 3apsil.
Onekrtpuueckoe rmone. Hanpsok€HHOCTH  3nekTpuueckoro mnois.  [IpuHnun
CYNEPHO3ULUN BIEKTPUUYECKUX MOoJieH. JIMHUM HanpsHKEHHOCTU DIIEKTPHUYECKOTO
HOJISL.

PaGora cun  osnekrpoctatuueckoro  moisg.  [lorennuman.  PasHocTh
noteHuManoB. [IpoBOAHUMKM U JAUDIIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHncarop. DIeKTpOEMKOCTh TUIOCKOTO KOHIEHCATopa.
DHeprus 3apsKEHHOTI0 KOHIEHCATopa.

TexHudeckne yCTPONCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUECKass 3allluTa, 3a3eMJICHHE JIIEKTPONpUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapat, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO Y MPUHLIMIT IEUCTBUS DIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcAaTtopa OT IUIONagu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopHsie

pabomueiVI3Mepenne aMeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DNIEKTPUUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS SJICKTPUUECKOTO TOKA.
Hctounnku Toka. Crna Toka. I1ocTOSHHBIN TOK.

Hanpsixenue. 3akon OMa [1J1s yyacTka LEemu.

DJIEKTPUUYECKOE COMPOTHUBJICHUE. YJIEJIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora anektpuyeckoro Toka. 3akoH JDkoyms—Jlenma. MontHOCTh
AJIEKTPUYECKOTO TOKA.

DNEKTPOABWKYIIAsI CUJIa M BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKAa.
3akoH OMa JJ1s MOJTHOM (3aMKHYTOM) AieKTpudeckoi renu. KopoTkoe 3ambIkaHue.

DJIeKTpOHHAs MPOBOJIUMOCTD TBEPABIX METAaJJIOB. 3aBHCHUMOCTD
CONPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJNIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.



[TonynpoBOHUKHU. CobcTBeHHas U pUMECHas MIPOBOJIMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJUTOB.
DNEKTpOoIUTHYECKAS JUCCOLUALINS. DIEKTPOIHU3.

OnekTpuueckuid TOK B razax. CaMoOCTOATENbHBIA M HECAaMOCTOSITENbHBIN
pazpsan. Momuus. [Ltazma.

TexHudyecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJIbLTMETP, pEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN ITHO,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN IHO]], TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHUS.

3aBUCHMOCTh COINPOTUBICHUS NWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOILAJIN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOJTHUKOB.

[IpsMoe wu3MepeHHe JIIEKTPOIBHXKYIIEH cuibl. KopoTkoe 3aMblKaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3AyXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabomueiI3ydenue

CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3JIeKTPOABUKYILIEH CHUJIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kitacce oCyIIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3€d C KypcamMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBsI3aHHBIE C H3yYEHHEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAay4yHbIH (akT, rumnore3a, (Quanyeckas BeIUYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMBbl YpaBHEHHMM, JIMHEWHas (QyHKIHA,
napabosna, runep6oiia, ux rpagukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX IPOEKIUU HAa OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.



buonozusn: Mexannueckoe ABM)KEHHE B XKUBOHM mpupojae, nuddysus, ocMoc,
TEMI000MEH >KMBBIX OPraHW3MOB (BUIBI TEIUIONEPEaaud, TEIUIOBOE PaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHBOU MpUpPOIE.

Xumusi: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC AaTOMOB N MOJICKYJI, MOJIb
BCUICCTBA, MOJIIPpHAA MACC4A, TCILIOBBIC CBOMCTBA TBépI[LIX TCII, }KHﬂKOCTCﬁ )41
ra3oB, JJICKTPHUUYCCKHUC CBOMCTBA MCTAJIJIOB, JJICKTPOJIUTHYCCKAA AUCCOIHALINA,
rajilbBaHHKa.

l'eoepacghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3zoBaHue IABUKEHUN C HCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, NOJIIUIHUKHA, HCIOIb30BAaHUE 3aKOHA COXPAHECHHS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpYrHe), IBHUrareilb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOW XOJOAWJIBHHUK, KOHIUIIMOHED, TEXHOIOTUU
MOJIYYeHUS COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCIIE HaHOMAaTepUajoB, U
HAaHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJIEHHUE DJIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTpOHATrpeBaTENIbHbIC npuodopkI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. dinekTpoguHamMuKa
Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA
[locTosiHHble ~ MarHuUTHL.  B3aumopeiicTBME  MOCTOSHHBIX ~ MarHUTOB.

MarautHoe mone. Bekrop MarHuTHOW WHAYKUMHU. [IpuHIMI cCyneprno3unuu
MAarHuTHBIX MoJied. JIuHnu MarHuTHOM WMHAYKIMU. KapTuHa TUHWUNA MarHUTHOU
WHJIYKIIUH TOJIs1 TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TIPOBOJHMKA C TOKOM. KapTuHa JWMHHUM WHIYKIUU
MarHMTHOTO TOJISI JJMHHOTO MPSIMOTr0 MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOIO
MPOBOJAHUKA, KaTyIIKu ¢ TOkoM. OnbIT Dpcrena. BzaumoaelicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HarpaBiieHue. JBUKeHUE 3apsyKeHHON YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SBneHne 3JIEKTPOMAarHUTHOM WHAYKUUHW. [IOTOK BEKTOpa MarHUTHOM
WHIYKIUUA. OJEKTPOABIKYIAsT CWJIAa HWHAYKIHAHU. 3aKOH AJIEKTPOMAarHUTHOM
unaykiuu dapanest.

BuxpeBoe anexkTpuueckoe Imoje. OJCKTPOABWKYILIAS Ccuia HHAYKIUU B
MPOBOJAHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.



NHnykTUBHOCTh. SIBIEHME CaMOMHAYKLIHMHM. OJEKTPOJABHXKYIIAs CHJIa
CaMOUWHIYKIINH.

DHEPrusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, DJIEKTPOJABUTATEIb, YCKOPUTEIH BJIEMEHTAPHBIX
YaCTUIl, THIYKIIMOHHASI TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMU MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE FIEKTPOMArHUTHOW MHIYKIIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABHMKYIIEH CUJIBI MHAYKIUM OT CKOPOCTH HU3MEHEHMUS
MarHUTHOT'O ITOTOKa.

SBreHNE CAaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopmule pabomsilI3yuenue

MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanne  AEHCTBUS  TMOCTOSIHHOIO  MarHura Ha  paMKy C

TokoM.MccrienoBaHue sIBICHUS 3JIEKTPOMArHUTHOM MHYKITUU.

Pa3nea 5. Kosedoanus m BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanus. Ilepuon, wactora, amruMtyga ¥ ¢asza KojeOaHHi.
[IpyxuHHBIM MasgTHUK. MaTeMaTUYECKUHA MasATHUK. YPaBHCHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenre sHeprun Mpy rapMOHUYECKUX KOTEOAHUSX.

Konebarenbupiit koHTyp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJieOaHUSI B
UJCATBHOM KOJEOaTeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHMYeCKUMU U
ANEKTPOMAarHuTHeIMU KojeOanusiMmu. @dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJEATHLHOM KOJIeOaTEILHOM KOHTYDE.

[IpencraBienue o 3aryxaroumx KoneOaHusX. BoIHYX/IeHHbIE MEeXaHUYEeCKUe
kosnieOanus. Pezonanc. BeiHyX/1eHHBIE 3JI€KTPOMATrHUTHBIE KOJIEOAHNS.



ITepemennbli  TOK. CHHYCOMJANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpaucdopmarop. [IpousBoacTBo, nepeaada u MnoTpedOICHUE IEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PHUCKU INPU MPOU3BOACTBE 3JIEKTposHepruu. Kynprypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBA M TMPAKTUYECKOE NPUMEHEHHE: AIEKTPUUYECKUHN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTeNbHON CUCTEMbI (TMPYKUHHBIA HIN
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmronenue 3aTyxaronux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSIKEHUS OT BPEMEHM) JUIs
AIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3oHanc mnpu TOCIENOBATEIBHOM COEJWHEHHH PE3UCTOPA, KaTYIIKH
UHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JTMHUY 3JIEKTPONEPEIAYH.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanue 3aBUCUMOCTH NEpHOJAa MAJIbIX KoJieOaHUM rpy3a HA HUTH OT
IUTUHBI HUTH U Macchl Tpy3a.

HccnenoBaHre NEPEMEHHOIO TOKa B LENM M3  IOCIEAOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 80TIHbL

MexaHnueckue BOJIHBIL, YyciaoBus pacrtpocTpaneHus. Ilepumon. CxkopocTb
pacrpoCTpaHEeHUs U JJIMHA BOJHBI. [lonepednble v MpoA0IbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS U3JIYYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEOMIICHHUE, MOJIApu3anus, Tudpakius,
uHTepdepenins. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTpOMarHuTHHIX BOJIH. [[pyuMeHEHue AIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUHKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEbI.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas AMAarHOCTUKa B TEXHUKE W MEIUILIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHHUE TTOTIEPEUHBIX U MTPOIOTILHBIX BOJIH.

Kone6mromeecst TeJ10 kKak HICTOYHUK 3BYKA.

HaGmronenne oTpakeHus M IpeJIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TUGpakiiul MEXaHUIECKUX BOJIH.

3BYKOBO pe30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW W
YaCTOTOM KOJICOaHUM.

HccnenoBanue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpaXKEHHUE,
peJIoMJICHHE, TOJsIpu3aIus, Tudpakius, nHTepdepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsmonnHelHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OtpakeHue cBeta. 3aKOHBI OTpakeHUs: cBeTa. [locTpoeHne n300pakeHUN B
MIJIOCKOM 3€pKajle.

[Ipenomiienure cBeta. 3aKOHBI TIPEIOMIICHHS cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi MmojaHoro
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB Oesoro cBerta. LIBer.

Colupatomue u pacceuBarolIie€  JIMH3BI. Tonkas JINH3A.
DOKYCHOE paCCTOSIHUE U ONTUYECKas CUJIa TOHKOM JuH3BI. [locTpoeHue
n300pakeHu B COOMPAIOIINX U PACCeUBAIOIINX JUH3aX. DopMylia TOHKOM JIMH3BI.
VBenuueHue, 1aBaeMoe JIMH30M.

[Tpenesnbl MPUMEHUMOCTH T€OMETPUUECKONU ONTUKH.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHHKHU.
YcnoBus HaOMOIEHUS MAKCUMYMOB U MUHUMYMOB B HHTEPhEPEHIIMOHHON
KapTHUHE OT ABYX CUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakmus ceeta. JudpaknuonHas pemeTka. Y clioBue HaOIIOACHUS
IJIaBHBIX ~ MaKCHMYMOB Opyu MNaA€HUM  MOHOXPOMATHUYECKOTO  CBETa
Ha TU(PAKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: OUKH, JIyIa,
dboToanmapart, IPOCKIIMOHHBIN aIapar, MUKPOCKOTI, TEJIECKOI, BOJTOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, OJISIPOUI.



Jlemoncmpayuu

[IpsamonrHEHOE pacpOCTpaHEHUE, OTPAKECHHUE U MPEITIOMIICHUE CBETA.
Ontrueckue mpuoOopHI.

[TonHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300payKEHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

Ha6monenne nudpakuuu cBera.Habnronenue

JMCTIEPCUU CBETA.

[Tonydyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[TomyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne nmokazaTessi NpeOMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB U300paKeHUM B JIMH3AX.

HaGmronenune nucnepcuu cBeTa.

Paznen 6. OcHOBBI cCrIeNMAIbHON TEOPUHU OTHOCUTEJIBLHOCTH

I'pasuIel  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHMKHU. [TocTynars
CIIeIIUAJIbHOW TEOPUU OTHOCUTEIHLHOCTH: MHBAPUAHTHOCTh MOJTYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENTBFHOCTh OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHU M COKpAICHHUE
JUTAHEL.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIHI.

CBs13b MaccChl ¢ SHEpruel U UMITYIILCOM PEISITUBUCTCKON YaCTHUIbI. DHEPTHs
ITOKOSI.

Pa3nea 7. KBanroBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBsi3u 3HEpruMn (HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJbC (DOTOHA.

OtkpoiTue u uccnenoBanue horodddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpapHenue DiiHmTeHa 11 doToddderra. «KpacHas rpanHuia»
dbotorddexra.

JlaBnenwme cBera. OnbiTel 1. H. JIeOGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuuyeckre ycTpoiicTBAa M NPAKTHUECKOE NpPUMEHEHHUE: (POTOIIEMEHT,
dboTogaTUHK, COTHEYHAs: OaTapest, CBETOUO/I.



Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo GhoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4acTHIL.
[Imanerapnas moxpens aroma. lloctymarel bopa. M3nydyenune wu morsiomeHue
(GOTOHOB MpU TMeEpexoje aToMa C OAHOTO YPOBHA JHEPruu Ha Apyrou. Bumwl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnoBbie cBoiicTBa yactull. Bomubl ae bpoinsa. KoprnyckynspHO-BOIHOBOU
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckre YCTpONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHsie

pabomviHabnroaeHne TMHEHYATOTO CIIEKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIINE CJOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompeaeneHuro  cocraBa
paanoaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 0era-, raMMa-U3ITydeHHS.
BnusHue paioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA W HelTpoHa. HykionHas moxens siapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnas.
I"'amMan3nyueHnue. 3aKOH paJlMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jle@exT macchl sipa.

SAnepnsie peakuuu. [leneHue u cUHTE3 A1€Ep.

Anepnsiii peaktop. Tepmosmepubiii cuHTe3. [IpoOiemMbl U TEPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtoib1 HAOJIIOIEHUS ¥ PETUCTPALIUU FI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoeHcTBUA. EAMHCTBO Qu3nyeckoit KapTUHBI MUpA.



TexHuueckue ycTpoilcTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JO3UMETp, KaMmepa
Bunbcona, siaepHblii peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopnuvle pabomuiIccnenoBanue

TPEKOB YacTHI (10 TOTOBBIM (oTorpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIMKH
Oranbl pa3BuTusa acTpoHomMuu. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue 3BE3IbI, IJIAHETHI, X BUIUMOE
JIBMOKCHUE.

ComHeyHas cucrTema.

Connine. ConHeuHasi akTMBHOCTh. McTounuk sHeprum ConHua U 3BE3.
3BE3bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOC/IENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» 11 3BE3] TJIABHOM ITOCIIENOBATEIILHOCTH. BHYTpeHHEE CTpOeHHuE
3BE31. COBpEeMEHHbIC TPECTABICHUS] O MPOUCXOXKACHUM U 3BoJonuu CoyHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii [TyTe — nama [amaktuka. Ilonoxenwe u aBwxeHue CosHia B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvuky u kBazapbl. YEpHBIE ObIPHI B A1pax
rajgaKkTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Paz0eranue rajmakTuk.
Teopust bossioro B3peiBa. PenmmkToBOE N3IIydeHNUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpPYKEHHBIM TJIa30M C HCIOIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHrs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Hab6monenus B Teneckon JIynbl, uranet, Mueunoro I1ytu.

O6o00maromnee NOBTOPEeHUE

Ponb Qu3ukm M acTpOHOMHMUM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJILHOM M 3TUYECKOM cepax NesaTeTbHOCTH YeI0BEKa, pOJib U MECTO (HU3UKU
M aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTUHE MUPA, pOJib (PU3UUECKON Teopuu
B (GOpMHUpPOBAaHMU TPEJCTABICHUNA O (QUINYECKON KapTHUHE MHpA, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
PEACTaBICHUN O IPUPOJIE.



MexnpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemuvle nousmusi, CBA3aHHbIE C W3YyYEHHEM METOJOB HAy4HOTO
MO3HAHMS: SIBJICHUE, Hay4HbId (HaKT, rumore3a, (Qusnueckas BeTWYMHA, 3aKOH,
Teopusi, HaOII0ICeHHE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIEh, U3MEPECHHE.

Mamemamuka: pellleHHEe CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKHE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE DBJIEMEHTAPHBIX (DYHKIHMM, TMPU3HAKK MOAOOUS TPEYyTrOIbHUKOB,
oTpejiesieHHe TUIONIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonoaus: QJICKTPUYCCKUC ABJICHUA B YKMBOM nmpupozae, KoJieOaTeJIbHbIC
JABUXKCHHUA B YKUBOM IMpupoAc, OITHUYUCCKHUC SBJICHHA B YKMBOU nmpupozace, ﬂGﬁCTBHG
paananuvu Ha JXKHUBBIC OPIraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAITUYECKask CTPYKTypa TBEPIbIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAIMYECKON PEIIETKH, CIEeKTPaIbHBIHI
aHaJIu3.

l'eoepaghusi:  MarHUTHBIE TIONIOCAa 3€MJIM, 3ajJie)KM MArHUTHBIX DY,
boToCchEMKA 36eMHOM TTOBEPXHOCTH, NMPEJCKA3aHNUE 3EMIICTPSICEHUH.

Texnonoeus: TWHUM DJIEKTpPONEpenad, TEHEpaTop IMEePEMEHHOr0 TOKa,
AIEKTPOJIBUTATEIb, WHAYKIIMOHHAS II€Yb, pajap, PaauonpUEMHUK, TEJIEBHU30D,
anteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpeamera «®Pusnka» Ha ypOBHE CpeAHEro oOIIero
oOpa3oBaHus (0a30BbIil YPOBEHB) TOJKHO OOECIEUUTh JTOCTHKEHHUE CIIECTYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTO npeameTa «Du3ukay JOJDKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSA PYKOBOACTBOBATHLCS
chopMUpOBaHHOW BHYTPEHHEW TO3WIHUEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUU, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOT0 OOIIECTBA, paCIIUPEHUE KUZHECHHOTO
OTBITa W OTBITA JAEATECILHOCTH B IMPOIECCE peaTu3ali OCHOBHBIX HaIpaBJICHUN
BOCITUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPaKTAHCKON MO3UITUN 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJ€HA POCCHUUCKOTO  OOIIECTBA;IPUHATHE  TPAJTUITUOHHBIX
0OIlIeUeTOBEYECKNX T'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX  IIEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIPHOCTh B HHTEPECaX IPaKIaHCKOTO
o0I1IeCcTBa, y4acTBOBATH B caMOyTpaBJICHUU B o0pa3zoBaTeIbHOM

OpraHU3aIliy;YMEHUE B3aUMOJICHCTBOBATH C COIMAILHBIMU MHCTUTYTaMU B

COOTBETCTBHUH C
uX (QYyHKIMSIMHA YW Ha3HAYEHHUEM;TOTOBHOCTh K T'YMAaHUTAapHOU M

BOJIOHTEPCKOI JEeSTENHHOCTH;2)IATPUOTHYECKOT 0
BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTh poccuiickoi rpaXkKIaHCKON UJACHTUYHOCTH,

NaTpUOTU3MA; IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
JTOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00JIaCTH (PU3UKH M TEXHUKH;3)AyXOBHO-HPABCTBEHHOI 0
BOCHUTAHUA:CPOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUS,  ATHYECKOTO
MOBEJICHUSI; CIIOCOOHOCTHh OIEHHWBATh CHUTYallMI0 M TPUHUMATH OCO3HAHHBIC
pElIeHHs, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
yuciie B JEATEIbHOCTH Y4Y€HOT0;0CO3HAHWE JIMYHOrO BKIJIAaJa B MOCTPOCHHUE
YCTOWYUBOTO OyIyIIEer0;4)3cTeTHYECKOTr0 BOCTIMTAHNS

ACTETHYECKOE OTHOIIIEHHE K MUPY, BKIII0Uas 3CTETUKY HAyYHOTO TBOPUECTBA,
npucymiero Gpu3n4ecKkoil HayKke;



S)rpyaoBoro BOCIIMTAHUSA :MTHTEPEC K pPa3IUYHbIM chepam

npodeccroHaIbHON AeATeTbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM U TEXHUKOU, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit  mpodeccuu W peajlu30BBIBAaTH  COOCTBEHHBIE  JKU3HEHHBIE
IUTAHBI;TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPa30BaHHMIO B
obJractu
¢bu3MKK  Ha  TPOTSHKEHWM  BCel

YKU3HU;0)IKOJOrH4eCcKOro

BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH KOJIOTHUECKOM KYIbTYpPbl, OCO3HAHHE TI100aJIbHOTO
XapakTepa dKOJOTUYECKHUX MpoOJieM; MIIaHUPOBAHUE U OCYIIECTBICHUE NEHCTBUIA
B OKpY KaIoIllel cpejie Ha OCHOBE
3HaHMS IIeJIe YCTOMYMBOTO pa3BUTHS UEJOBEUECTBA; pACIIMPEHUE OIbITA
JEeSTETHbHOCTH HKOJIOTHYECKON HANPaBIEHHOCTH Ha

OCHOBE UMEIOIIUXCS 3HAHUU o
¢buznKe;7)eHHOCTH HAYYHOT' 0
NMO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpOBHIO  pa3BUTHS  (U3MYECKOM  HAYKU;0CO3HAHHWE I[IEHHOCTH  HAy4YHOM
JEeSTEeNbHOCTH, TOTOBHOCTH B TMpollecce H3ydYeHUs (U3MKUA OCYHIECTBISIThH
NPOEKTHYIO U UCCIE0BATENbCKYIO ACSTENbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCcAJIbHbIE yUeOHbIe AeiicTBUsiBa3oBbIe
Joruvyeckue aeicTBHUA:

CaMOCTOATENIbHO  (OpMYNIHpPOBaTH W aKTyalIM3UpoBaTh  MpoOIiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE; OINpeAeNsITh eI JeATeIbHOCTH, 3a]1aBaTh
napaMmeTpbl U KPUTEPUU UX
JOCTHXKEHUS; BBISIBISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PaccMaTpPUBAEMBIX
bu3nUecKnX SBICHUSX; pa3pabaThiBaTh IUIAH pEUICHUS NpoOJieMbl C y4ETOM
aHaJIM3a UMEIOIINUXCS
MaTEepUAIbHBIX ¥ HEMaTepUalbHBIX  PECYpPCOB;BHOCHUTH  KOPPEKTHUBHI B

TSI TEBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
[EeJsIM, OIIEHUBAaTh PHUCKU TMOCIEACTBUM JEATEIbHOCTH; KOOPAUHUPOBATh W

BBITMIOJHATH PabOTy B YCIOBHUSX peajbHOTO,

BUPTYaJIbHOTO " KOMOMHUPOBAHHOTO B3aMMO/JICHCTBUSA;pa3BUBATh

KpEaTUBHOE MBIIUJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.



Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:
BJIAJETh HAYYHOU TEPMHUHOJIOTUEN, KIIFOUEBBIMU MMOHATHIMU U METOJJaMHU
(bu3nYecKol HayKu;

BJIa/IETh HaBbIKAMHU y4e€OHO-UCCIEOBATENBCKON U MPOEKTHON AESTENbHOCTH
B 00sact (HU3UKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pEIIeHUs 3a/1ad (PU3NYECKOTO COAEpN aHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJOB TO3HAHMS; BIIAJIETh BUIAAMH JICSITEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHMSI, €r0 MHTEPIpeTalny, MpeoOpa3OoBaHUIO M TMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyalUsIX, B TOM YHUCJE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B OOJACTH
(GU3HKY; BBIABIATH MPUUUHHO-CIE/ICTBEHHBIE CBSI3U M aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Yy €€ pEeIICHMs, HaXOJIWTh apryMEHThl IJIs JOKa3aTelIbCTBA
CBOMX YTBEpIKICHHUM, 3a/1aBaTh MMAPAMETPbl U KPUTEPUH PEIICHUS;aHAIN3UPOBATh
NOJIYYEHHBIE B XOJI€ PEUICHUs 3aJa4yd pe3yJbTaTbl, KPUTUYECKU OIIEHUBATH HX
JOCTOBEPHOCTb, MPOTHO3UPOBATh HM3MEHEHHWE B HOBBIX YCJIOBUSAX;CTABUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a7]a4M B 00pa30BaTEIbHON
NESTEIbHOCTH, B TOM 4YHCJE TPU HU3YYEHUU (PU3MKHU;IaBATh OIEHKY HOBBIM

CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;YMETh MEPEHOCUTH 3HAHUS 110

(dbu3uKe B MPaKTUUECKYIO 00J1acTh
KU3ZHENEATEIbHOCTU; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MTPEAMETHBIX

oOJacTeil; BbIIBUTaTh HOBBIE UIEH, MPEIaraTh OPUTHHAIBHBIE TTOIXO0/IbI

U PEIlIEHUsT; CTABUTH MPOOJIEMBI U 3a7]a4H, JOMYCKAIOIIIe

albTEpPHATUBHBIC PELICHUS.

PaboTa ¢ undpopmanmeii:

BJa/IETh HAaBBIKAMHU TOJy4YEeHHUsS] MHPOpMalUU (PUIUYECKOTO COJEpPKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh IOWUCK, aHAaJU3,
CUCTEMAaTH3allMI0 U WHTEPIpETanuio WH(QOpMAIMU pa3IUYHBIX BUAOB U (GOpM
NpEe/ICTaBIIEHNUS;0LIEHUBATh IOCTOBEPHOCTh MH(OpPMAIIMU; UCIIOJIB30BaTh CPEJICTBA
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/lad ¢ coOJo/ieHneM TpeOoBaHUM
HPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pECypcOCOepeKeHusl, MPABOBBIX U
ATUYECKUX HOPM, HOPM UHGOPMAIIMOHHONW O0€30MacHOCTH;CO37aBaTh TEKCTHI
(bu3HYecKoro cofiep:kaHus B pa3InyHbIX (hopmaTax ¢
y4€TOM Ha3zHAYeHUs] MHPOPMALIUU U LIETIEBON ayJAUTOPUH, BHIOUPAst ONTUMATbHYIO
dbopmy TpeicTaBlIeHUs U BU3yaIU3alUu.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:
OCYHIIECTBIISITh  OOIIEHHWE Ha ypokax GU3UKK HW BO BHE-YpPOUHOMU
NS TEbHOCTH;



pacno3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CUTyallMi M CMsTr4aTh
KOH(QIUKTHI;Pa3BEPHYTO M JIOTMYHO UW3JlaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJCTB;IIOHUMATh W HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW H
UHAUBUAYaTbHON
paboThI;BEIONPATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C yU4ETOM OOLTUX
MHTEPECOB M BO3MOXKHOCTEH Ka)XJOro 4ujeHa KOJUIEKTHBA; NPUHUMATh IIeJIH
COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BbIBATh U KOOPJMHUPOBATH JEHCTBUS MO €€
JOCTHXKEHUIO: COCTABIATh TUIAH JEHCTBUIA, pactpelesiTh POk ¢ y4€TOM MHEHUMN
YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOW pabOThI; OIEHMBATH KavueCTBO
CBOETO BKJIaJ]a U KaXKIOT0 YJYaCTHMKA KOMaH bl B
o0t pe3yiapTaT MO pa3pabOTaHHBIM KPUTEPHUSM;IpesiaraTb HOBBIE MPOEKTHI,
OILICHMBATh UJICH C MO3UIIMA HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;, OCYIIECTBIATH IO3UTUBHOE
CTpaTeruveckoe MOBEICHNUE B PA3TUYHBIX
CUTYallUsSX, TPOSABIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PerynasiTuBHbBIE YHHBepcaJbHbIe YueOHbIe TelicTBUACaMoopraHu3anms:
CaMOCTOSITEJILHO OCYIISCTBIIATh IMO3HABATEIBHYIO JCATEIBHOCTh B 00JIACTH
GU3NMKK W acCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (POPMYJIHpPOBATH
COOCTBEHHBIC 3aJa4M;CaMOCTOSITEILHO COCTABIIATH IIAH PEIICHUS PACUETHBIX H
KauyeCTBEHHBIX 3a/Ja4, IUIaH BBIMOJIHCHHS TPAKTHYECKOW paboThl C  y4ETOM
HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANIOYTCHUM;IaBaTh
OIICHKY HOBBIM CHUTYaIHsIM;
paciMpsATh  paMKH  y4eOHOro  MpeaMera Ha  OCHOBE  JIMYHBIX
IPEIIMTOYTCHH;Ie]IaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha
cels
OTBETCTBEHHOCTh 3a PEIICHHUC;0IICHHUBATh MPUOOPETEHHBIN OITBIT;CIIOCOOCTBOBATH
(hOPMHPOBAHUIO H MPOSIBIICHUIO APYIUIIUN B 00J1aCTH

(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBII NHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTHUBHI B 1€ TEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJIAJ€Th  HABBIKAMHU  IO3HABAaTEJNBbHOW  pedJeKCuu KaKk  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA U MBICIUTEIBHBIX MPOILIECCOB, HX PE3YJbTaTOB H
OCHOBAHU;

UCITOJIB30BaTh MPUEMBI peIICKCUH JIJIs OIIEHKU CUTYaIliH, BBIOOpa BEPHOTO
pELICHUS;YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS IO UX



CHIDKEHUIO;IPUHUMATh MOTUBBI H apTYMEHTHI IPYTUX MIPH aHATN3e Pe3yIbTaTOB
JeSTeNLHOCTH ;IPUHIMATH ceosl, TIOHUMast CBOH HEIOCTaTKU "
JOCTOMHCTBA;IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX MPH aHAIN3E Pe3yIbTaTOB
IeSTeNLHOCTH; TPU3HABATh CBOE MPABO U MIPABO APYTUX HA OIIHUOKH.

B mporecce nocTHKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMEI
no ¢u3MKe M1 YPOBHA CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYarOUIUXCs
COBEPIICHCTBYETCS OYMOIMOHAIIbHBIN UHTEIUICKT, IPeIOoJIar afoIIHA
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE AIMOIIMOHAIIEHOE
COCTOSIHH€, BUACTh HANPABIICHUS Pa3BUTHS COOCTBEHHOUN SMOIMOHAIBHON CQEpHI,
OBITh yBEpEHHBIM B ce0€;CaMOpEryJIMPOBAaHUS, BKIIOYAIONIETO CaMOKOHTPOIIb,
YMEHHE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIIOCOOHOCTH
aIalITUPOBATHCS K AMOIMOHAIBHBIM HW3MEHEHUSM W TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;BHYTPCHHEW MOTHBAIIMK, BKJIIOUYAIONIEH CTpEMJICHHE K
JTOCTH)KCHHIO TIEJTH U YCIIeXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMCHHE JIEHCTBOBATH
MCXOJISI U3 CBOMX BO3MOXKHOCTEH; IMIIATHH, BKITFOYAOIIEH CITOCOOHOCTh MOHMMATH
OMOIIMOHAILHOE COCTOSIHWE JIPYTUX, YYHTHIBATh €r0 TPH OCYIIECTBICHHUH
OOIICHHS, CITOCOOHOCTh K COYYBCTBHIO M COTICPEKMUBAHUIO;COIIMATEHBIX HABBIKOB,
BKJTIOYAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, POSIBIIATH HHTEPEC U pa3peniaTb KOHMINKTHL.

INPEJMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kjacce mpenMeTHblE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HAa TMpUMEpax pojib U MecTo (GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B TMPAKTUYECKOW JESATENIbHOCTH JIIOJICH;yUYUTHIBATh T'PAHULIBI
NPUMEHEHUs] M3y4YeHHBIX  (U3MUECKHX MOJeNel: MmaTepuaibHas  TO4YKa,
WHEpLMAJIbHAsT CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENOo, WACAIbHBIN ra3,
MOJIENTU CTPOEHUS Ta30B, KUJIKOCTEH W TBEPIBIX TN, TOUCUHBIN 3JIEKTPUUECKUN
3aps] MpH penieHuu GU3NYecKuX 3a/1ay;

pacno3HaBaTh (QpU3NYECKUE SBICHUS (MPOIECChI) U OOBSICHATh X HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKH:  pPAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JIBUKEHUE, CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHWE IO OKPYXHOCTH, HWHEPIIHS,
B3auMo/ielicTBrE Tel, MU dy3usi, OpOYHOBCKOE ABMKEHHE, CTPOCHHE KUJIKOCTEH U
TBEPABIX TN, U3MEHEHHE O00BEMA TeJ MPHU HarpeBaHUU (OXJAXKICHHH), TEIJIOBOE



paBHOBeCHE, HUCTApEHUE, KOHJCHCAIMs, IUIABJICHUE, KPUCTALUIM3ALMSA, KUICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCy/ie, CBS3b MEXJAY MapaMeTpaMu COCTOSIHHMS Ta3a B  M30Ipoleccax,
AJEKTpU3alusd  Tel, B3aUMOJICUCTBHE  3apsAJIOB;ONUCHIBATH  MEXAHUYECKOE
JIBIDKEHHE, MCTIOJIb3YsS (DU3WUYECKHE BEIUYMHBI: KOOPJIMHATA, MYTh, MEpEMEIICHHE,
CKOpPOCTh, YCKOpEHHUE, Macca Teja, Cuia, UMITyJIbC Tela, KUHETUYeCKasl SHEPTHUs,
MOTEHITMAJIbHAsS dHEPrus, MeXaHu4eckas pabora, MexaHW4YecKas MOITHOCTh; MpHU
OMHMCAHWUU TMPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICI HCIIOJIB3YEMBIX BEJIMYHH,
uX O00O3HAUEHUS M EIUHUIIBI, HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEJIMUMHY C IPYTUMH BEJIMUMHAMU;OMUCHIBATh N3yUYE€HHBIC TETIOBBIC
CBOMCTBA TeJ M TEIUIOBHIC SIBJICHMS, UCTIONB3YsS (PU3HUECKUE BEJIMUMHBI: JTaBJICHUC
raza, TeMIepaTypa, CpeIHsAs KUHETHYECKas SHEPTusi XaOTUYECKOTO JBHKEHHS
MOJIEKYJI, CpPEAHEKBaJpaTUUHasi CKOPOCTbh MOJIEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEPTHs, paboTa ra3za, Kod)PUIMEHT MO0JIE3HOTO JICHCTBUS TEIJIOBOTO
JBUTATENISI; TP OINWCAHWM TMPABWJIBHO TPAKTOBaTh (PU3MUECKUNA  CMBICI
UCIIOJIB3YEMBIX BEJIIMUMH, WX O0O3HAUEHUsS] WU CAWHUIIBI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BETUUHHY C IPYTUMH BEJIMYUHAM;OTIUCHIBATH
U3YUCHHBIE DJICKTPUUYECKHUE CBOMCTBA BEHIECTBA M DJICKTPUUECKUE SBJICHUS
(mportecchl), HCHONB3YS  (U3UYECKUE  BEJIMYMHBI:  DJICKTPUUYCCKHN  3apsf,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH MOJIs, MOTEHIIMAN, PA3HOCTh MOTEHIIMAJIOB;
OpyU  ONMUCAHWKM TIPAaBUJIBHO TPAKTOBATh (DU3WYECKUH CMBICIT HCIOJIb3yEeMbIX
BEJIMYMH, MX O0O3HAUEHUS W EIWHHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINC
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH  BEJIMYMHAMU;aHAIU3UPOBATH
(dbu3nYecKre Mporecchl U SIBICHUS, UCIIONB3YS (U3UUYECKUE 3aKOHBI U TIPUHIIUIIBI:
3ak0oH BcemupHoro tsarorenus, I, II m III 3axkonbl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOW PHEPTrUH, 3aKOH COXPAHEHUSI UMITYJIbCa, TPUHLIUI CYNEPIIO3UIIUU
CWJI, TPUHIUII PABHONpPABUS HMHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEIHEU
KMHETHYECKOM DHEPruM TEIUIOBOTO JBIDKEHHMs] MOJIEKyJl C  aOCOJIOTHOU
TeMIeparypoi, TEpBbIA  3aKOH  TEPMOJAMHAMHMKH, 3aKOH  COXpaHCHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pas3ivyaTh CJIOBECHYIO
(GhOopMYyIHPOBKY 3aKOHa, €ro MaTEeMaTUYECKOE BBIPAKECHHE W YCIOBHS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;00bSICHATh OCHOBHBIC TPUHIMIBI JEUCTBUS MAIIIWH,
npuOOpPOB M TEXHUYECKUX YCTPOWCTB; pa3iIvYaTh YCIOBUS HMX OE30MacCHOTrO
UCIIOJIb30BaHUS B TOBCEIHEBHOW JKM3HM; BBINOJHATH JKCIEPUMEHTHI IO
UCCJIEOBAHUIO (PU3UYECKUX SIBJICHUN U

MPOIIECCOB C HCMOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,



coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTEH OIBIT U
GbopMyIHUpOBaTh BBIBOJABI;OCYIIECTBIISATh TPSMbIE W KOCBCHHBIE H3MEpPEHUS
(bu3NYeCKUX BEIMYWH, MPU 3TOM BBIOMPATH ONTHUMAIBHBIN CITOCOO0 M3MEpPEHUs U
MCTIOh30BATh M3BECTHBIC METO/TBI OLIEHKHU MOrpenTHoCTeH
M3MEPECHHIA;UCCIIeIOBATh 3aBUCUMOCTH MEXAY (QU3HUECKUMHU BETHUNHAMHU C
UCTIOh30BAaHUEM MPSAMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCcHpOBaTh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUje  Tabnmmim W TpaduKOB,  JeNaTh  BBIBOJABI 1O  pe3yJbTaTam
MCCIICJIOBAHUS;COONIIOIaTh TpaBWiIa 0€30MacHOr0 Tpyna TpU  TPOBEACHHUU
MCCIIEJIOBAHUN B paMKaxX y4eOHOTO 3KCTIEpUMEHTA, YIeOHO-UCCIIeIOBATEILCKON U
MPOCKTHOW JIEATETPHOCTH C WCIIOJB30BAaHUEM HW3MEPHUTEIbHBIX YCTPOWCTB |
7abopaTopHOTO O00OpYIOBaHUS;pEIIaTh pPACUETHBIC 3aJaddl C SIBHO 3aJ[aHHOU
bu3MYECKO MOJENbI0, UCTIONB3yS (PU3NYECKHE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE
aHallM3a yCIIOBUS 3a7a4d BHIOUpaTh PU3UIECKYIO MOJECIb, BBIICIATh (PU3UICCKHEC
BEJIMYUHBI U (HOPMYIBI, HEOOXOAUMBIE /ISl €€ PelIeHUs, TPOBOIUTH PACUETHI U
OILIEHWBATh PEATHHOCThH IMOJYYCHHOTO 3HAYCHHS (DU3MUECKON BEIWYHHBI;PEIIATh
Ka4eCTBEHHBIE 3aJ]aud: BBICTPaWBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO IEMOUYKY
paccyXIIeHUH ¢ OMmopoi Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKHe
SIBIICHUS;

UCTIOBh30BaTh  MpPH  pPEMIeHWH  y4eOHBIX  3aJad  COBPEMEHHEBIC
MHPOPMAITMOHHBIC TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y TIPEJICTABIICHUS] YUeOHOW W HAyYHO-TIOMYJISIPHONH WHPOpPMAIIUH, TIOTYyUYEeHHON U3
pa3IMYHBIX  WCTOYHUKOB, KPUTHYECKH  aHaJU3UPOBaTh  IOJy4aeMYIO
MHQPOPMAIUIO; TPHUBOIUTH MIPUMEPHI BKIaJAa POCCUIUCKUX M 3apyOCKHBIX YUEHBIX-
(hU3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHWE IIPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH ¥ TEXHOJOTHI;NCIIOIh30BaTh TEOPETHUYECKUE 3HAaHUS MO (QU3UKE B
TIOBCETHEBHOW JKWU3HU I oOecreveHuss Oe30MacHOCTH TIpH OOpalleHHH C
npubopaMu MW TEXHUYECKHUMH YCTPOWCTBAMH, JJII COXpPAaHEHHS 3IOpOBbS |
COOJTFO/ICHUST HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cpefe;padoTarth B
TPYIINE C BHIMOJTHEHUEM Pa3IMYHBIX COIUATBHBIX POJICH,

TUIAHUPOBaTh PabOTy TPYNINbI, pPalMOHAIBHO paclpelnesaTh OO0S3aHHOCTH U
TUIAHUPOBAThH JIESATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YIaCTHUKOB IPYIITBI B PEIICHNE pacCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenuss B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKU H



TEXHOJIOTHI, B TMPAKTHYECKOW ICATEILHOCTH JIOACH, HEIOCTHOCTh W E€IMHCTBO
bu3MYeCKO KapTUHBI MUPA;YUUTHIBATH TPAHUIGI TIPUMEHEHUS HW3YYCHHBIX
bu3MYECKUX MOJENCH: TOUYCUHBIA JJIEKTPUYECKHA 3apsij, Jyd CBETa, TOYCUHBIH
MCTOYHHK CBETA, siJIepHAas MOJENb aTOMa, HYKJIOHHAsE MOJIeTIb aTOMHOTO SiJjpa TIpH
pemeHny (pU3MYECKUX 3a/iay;pacro3HaBaTh (QU3UYECKHe SBICHHS (TPOIECCHI) U
OOBSCHATHP WX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMUKH W KBaHTOBOW (DH3HKH:
DJIEKTPUYECKasl MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MarHUTHOE
JICHCTBUS TOKAa, B3aWMOJCWCTBHE MAarHUTOB, OJCKTPOMAarHWTHAs WHIYKIIHS,
JeHCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHHMK C TOKOM U JABIKYIIUHCS 3aps,
DJIGKTPOMArHUTHBIE KOJEOAaHWs ¥ BOJHBI, NPSIMOJIMHEWHOE PACIPOCTPAHECHHE
CBETa, OTpPaKCHHWE, MpeJOMIICHHE, MHTep(hepeHIHs, AUPPAKIHUS U TOJSIPU3ALINS
CBeTa, AucIepcus cBera, doTtodnekTpuueckuil dddext (potorddekt), cBeToBOE
JaBJICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOpOJa, ECTCCTBEHHAS
M HCKYCCTBEHHAs PaJHMOaKTHBHOCTH;ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA
(o7eKTpUUYECKHEe, MArHUTHBIE, OINTHYECKHE, JICKTPUYECKYI0 IPOBOIUMOCTH
pa3IMYHBIX Cpel) ¥ DJIEKTPOMArHUTHBIC SBIEHUS (TIPOIECCHI), WCIIONB3YSI
bu3nyecKue BETUYHMHBI: JJIEKTPUYCCKUH 3apsl, CHJIa TOKa, DJICKTPUIECKOE
HampsDKEHUE,  JJIEKTPUYECKOE  CONPOTUBJICHHE, PA3HOCTh  IMOTEHIIMAJIOB,
DJIEKTPOJIBIKYIASl CHJIa, paboTa TOKAa, WHAYKIUS MarHUTHOTO TIOJIS, CHIIa
Awmmepa, cuna JlopeHIa, HHIYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPHUYECKOTO H
MarHATHOTO TIOJIEH, MEpPHOJ] W YacToTa KoyieOaHWi B KOJIeOATEIBHOM KOHTYpE,
3apsi U CHJIa TOKa B TIPOIECCE TAPMOHHYECKHX 3JEKTPOMArHUTHBIX KOJIeOaHUH,
(GOKyCHOE paccTOSHHUE W ONTHYEeCKash CWia JIMH3BI, MPH ONMUCAHWUHM TPaBHIHHO
TPAaKTOBaTh (DU3WUYECKUI CMBICI HUCIOJIB3YEMBIX BEIWYHH, WX OOO3HAUCHUS |
e/IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JAaHHYIO (U3NICCKYIO BETUIHHY C
APYTUMU BETHYNHAMU;

ONKCHIBAaTh W3YYCHHBIC KBAaHTOBBIC SIBICHUS H MPOIECCHI, HUCTOIB3Ys
bu3nYeCKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI H
4acTOTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, TIEPHOJ MOTypaciaaa, SHEPTUs CBSI3H
aTOMHBIX sIIEp, TPU ONHCAHWU MPABHIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCTIOh3yEeMbIX BEJIMYMH, WX OOO3HAUEHWS M CIUHHWIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (U3HUYECKYI0 BEIMYHHY C JAPYTUMH BEIUYHMHAMH,
BBIUUCIIATh 3Ha4eHWE (HM3MUYECKON BEIWYHMHBIaHAIM3UPOBATh  (PU3UYECKHE
TPOIIECCHI U SIBIICHUS, UCTIONB3YysI (U3MYECKUE 3aKOHBI M MPUHIUIBL: 3aK0H OMma,
3aKOHBI TTOCIIEAOBATEIFHOTO M MapaUIeIbHOTO COSIMHEHUS TPOBOJHUKOB, 3aKOH
Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOW HWHIYKIIMH, 3aKOH IMPSMOJIUHEHHOTO
pacmipocTpaHeHHsI CBETA, 3aKOHBI OTPAKCHUsI CBETA, 3aKOHBI TIPEIIOMIICHHUS CBETA,
ypaBHeHue OiHIITeHA a1 GoToddderra, 3aKOH COXpAaHEHHS SHEPTUH, 3aKOH



COXpAaHEHUSI MMITYJIbCa, 3aKOH COXpPAaHEHMS JJIEKTPUUECKOrOo 3apsaa, 3aKoH
COXpPaHEHHUsI MAaCCOBOTO YMCIIa, MOCTYIaThl bopa, 3aK0H paJiIMOaKTUBHOIO pacraja,
IpU 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BbIpOKCHHE MW  YCIOBUS (TpaHUIbI, O00JacTH) NPUMEHUMOCTH;ONPEICTATh
HaIpaBJIEHWE BEKTOpA MHAYKIIMA MAarHUTHOTO TOJIsl TPOBOIHUKA
C TOKOM, CHJIbI AMIiepa U CUJiIbl JIOpeHI1a;CTPOUTh U ONTUCHIBATh H300paKEHHE,
CO3/1aBa€MO€ TIJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M; BBITIOTHATD SKCIIEPUMEHTHI 110 UCCIISIOBAHUIO (DU3UUECKHUX
SIBJICHUHN U
MPOIIECCOB C HCMOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HM3MEPEHHUM: TMPU ITOM
dbopmynupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OPYI0BaHMs, IMPOBOJHWTH OMBIT U
(GhopMyIHpPOBaTh BBIBOJIBI;OCYIIECTBIISATh TMpPsSMbIE W KOCBEHHBIC HW3MEPEHUS
(bU3UYECKUX BEJIIMYMH, MPHU ITOM BBIOMPATh ONTUMAIBHBIM CIIOCOO0 U3MEPEHUS U
HCITOJIL30BAaTh U3BECTHEIC METO/IbI OIICHKH MOTPEITHOCTEN
U3MEPEHUI;CCIIeIOBaTh 3aBUCUMOCTH (DM3UYECKUX BEIMYMH C HCIOJIB30BAHHEM
OPSAMBIX HW3MEPEHUN: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (H3WYECKUX BEJIWYUH B BHUAC TaOIUI[ U
rpaduKoB, JenaTh BBIBOJBI IO pe3yJibTaTaM HCCIIEIOBAHUS;COOII0aTh TpaBUiia
0e30rMacHOro TpyAa TMpH TMPOBEICHWHM HCCICAOBAaHUNW B paMKax Yy4eOHOTO
DKCTIIEPUMEHTA, Y4eOHO-HMCCIEIOBATEIbCKOH W TPOCKTHOM JEATEIbHOCTH ¢
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOMCTB " 71a60paTOPHOTO
o0opyioBaHUS;pelIaTh pacuyE€THBIE 3a7a4dl C SBHO 3aJaHHOM  (Qu3nuecKoi
MOJICNIbIO, HUCIONB3Ysl (PU3MUecKue 3aKOHbI M TPHUHIUIBI, HAa OCHOBE aHaIn3a
YCIOBHUSL 3a7a4ydl  BBIOMpPATh (U3UYECKYIO MOJIENb, BBIICIATh (PU3HUUECKUC
BEeJTUYUHBI U (POPMYIIbI, HEOOXOAUMBIE sl €€ pelieHus, TPOBOJIUTh PacuéThl U
OIICHUBATh PEaJbHOCTh IMOJIYYCHHOTO 3HA4YCHHS (U3UYECKON BEIMYUHBI;pEIIaTh
KAueCTBEHHBIE 3aJlaud: BBICTPAMBATH JIOTMYECKHM HEMPOTHUBOPEUYMBYIO IIEMIOYKY
paccyXJIeHul ¢ Omopoi Ha M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBIICHUS;

UCIIONIb30BaTh ~ MPU  pEIIeHHH  y4eOHBIX  3aJad  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIUU
U TIpEJICTaBlIeHUs Y4eOHONW W HayYHO-MOMYJSIPHON MHGOpMAILIMH, MOJYyYeHHON U3
pPa3IUYHBIX  HCTOYHHKOB, KPUTUYECKU aHAIM3UPOBATh MOJIy4aeMYIO
MHGOPMAIINIO;00bSICHATh MPUHIIUIBI AEHUCTBUS MaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;IPUBOAUTH TPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYyOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHE



TEXHUKU M TEXHOJIOTHI;UCIIONb30BaTh TEOPETUYECKHUE 3HaHUS Mo (U3HKE B
MOBCEIHEBHOM JKU3HM i obOecriedeHus O€30MacHOCTH TpPH  OOpalleHuHu ¢
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, I COXpPAaHEHUS 3[0pOBbS U
COOJII0/IEHUsI HOPM KOJIOTMYECKOT0 TTOBEACHUS B OKPYXKAIOIIEH cpejie;padoTarh B
IpynHIe C BBIMOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJ€H, MIaHUPOBaTh PabOTy
IPYHIIBI, PAMOHAIBHO paclpeesiTh 00s13aHHOCTH U TUIAHUPOBATh JAESTEIHHOCTD
B HECTAHJAPTHBIX CHUTYyaIlUsiX, AaJeKBAaTHO OLIEHUBATh BKJIAJ KaXJAOro U3
YYaCTHUKOB TPYMIIBI B pEIICHUE paccMaTprUBaeMOil MPoOIeMBbI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmmmuecTBo yacos DJIeKTpPOHHbIe (LM(ppoBbIe) 00pa3oBaTe/IbHbIE
HaunmeHoBanue pecypcsI

pasieoB U TeEM
Konrpoububie| IIpakTuyeckue

padoThI padoThI

n/n
MPOrpamMmmbl Bcero

Paznea 1.PU3UKA U METO/bl HAYYHOI'O
IMO3HAHUA

dusnka 1 METOIbI bubmuorexa [JOK

I Hay4HOTO TIO3HAHUSA ! https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7141bf72

Hroro no pazneny 1

Pazgen 2.MEXAHUKA

21 K 6 bubmmoreka [JOK

' HHEMaTa https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f4 1bf72
29 7 bubmmoreka [JOK

' Auaviia https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 6 | ! bu6mmoreka [JOK

' MEXaHUKeE https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7t41bf72

Hroro no pazneny 14

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U
TEPMOJMHAMMUKA




OcHOBBI bubmmoreka [JOK
3.1 MOJIEKYIIAPHO- 9 https:/m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41bf72
KMHETUYECKON TEOpUU
39 OcHOBBI 14 bubmmoreka [JOK
' TEPMOIMHAMUKU https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41bf72
ArperaTHble bubmmoreka [JOK
33 COCTOSIHHSI BELIECTBA. 5 https:/m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41bf72

@Da30BbIE IEPEXOIBI

Hroro no pazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
il 5 10 bubmuorexa [JOK
' sleTpocTatIia https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7{41b{72
IToCTOSIHHBIN 3EeKTpUYECKUI bubmmoreka [JOK
4.2 TOK. TOKHM B pa3iM4HBIX cpenax 12 https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThbI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (11U PpOBBIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1.2JIEKTPOAUHAMUKA

1.1

MarnuTHoOE€ noJe.
DneKTpOMarHuTHas
WHTKIUS

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7141c97¢

Hroro no pazneny

11

Paznea 2. KOJIEBAHUSA U BOJIHBI

MexaHnuyeckue 1

bubmuorexa [JOK

> DHCKTPOMATHITHRIC ? 1 https://m.edsoo.ru/7f41c97¢chttps://m.edsoo.ru/7f41c97¢
KOJIeOaHHS
Mexanudeckue u bu6mmorexa LIOK
> DHCKTPOMATHITHRIC > 1 https://m.edsoo.ru/7f41c97¢chttps://m.edsoo.ru/7f41c97¢
BOJIHbI
2.3 e} 10 3 bu6mmoreka [JOK
. o https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 24

Pasnea 3.0CHOBBI CIIEIITUMAJIbHOM TEOPUH




OTHOCHUTEJBHOCTH

OcHOBBI crienuaIbHOM bubmmoreka [JOK
3.1 TEOpHUH 4 1 https://m.edsoo.ru/7f41¢97chttps:/m.edsoo.ru/7f41¢97¢c
OTHOCHUTEIILHOCTH
Hroro no pazgeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

41 DeMEHTHl KBAaHTOBOM 6 bubmuoreka [JOK

' OTITUKHU https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7f41¢97¢
49 C 4 bubmmoreka [JOK

' TPOCHIE atoMa https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7f41c97¢c
43 A 5 bubmmoreka [JOK

' TOMHOE PO https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 15

Paznea 5.29JIEMEHTbBI ACTPOHOMHWHA U

ACTPO®OU3NKU

51 DneMEeHTHl aCTPOHOMUU U 7 | bu6mmoreka [JOK
' acTpopU3UKH https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7t41c97¢
Hroro no pazneny 7

Pa3znea 6.0BOBIIAIOIIEE ITIOBTOPEHUE

‘ ‘ bubmuoreka [JOK

6.1 O6o06m1aroree MOBTOpEHHUE




https://m.edsoo.ru/7f41c97chttps://m.edsoo.ru/7141c97¢

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE IU(PPOBHIE 00pPa3oBaTeJIbLHbIE

Ne Hara pecypeel
Tema ypoka
n/a Beero KonTposbublg IlpakTuveckne uzyuenus
padoThI padoThI
TexHuka
0€30MmacHOCTH
B KaOuHeTe bubmmoreka [JOK
! pusuKu. ! https://m.edsoo.ru/ff0c32e2https://m.edsoo.ru/ff0c32e2
Yro wusywaer
¢du3mka
Mexannueckoe
newkenne. UM ero Bbubnmoreka [IOK
2 | xapaxrepucrixn. ! https://m.edsoo.ru/ffoc33e6https://m.edsoo.ru/ff0c33e6
PaBHOMEepHOE
JIBIDKCHUE
ABHXCHHC. bubmuorexa [JOK
3 Alepemenerine, ! https://m.edsoo.ru/ff0c3508https://m.edsoo.ru/ff0c3508
CKOPOCTb,,
u,rpaduKu
JIBYDKCHUSA
PaBHOyCKOpeHHOE bu6mmoreka [JOK
JIBIDKCHHE. Y CKOPCHHE. https://m.edsoo.ru/ff0c3620https://m.edsoo.ru/ff0c3620
4 CkopocTs npu 1

PaBHOYCKOPEHHOM
JBUKECHUH.




PaBHOMepHOE bu6mmoreka [JOK
5 | mBUKEHHE 110 1 https://m.edsoo.ru/ffoc372ehttps://m.edsoo.ru/ff0c372e
OKPYKHOCTH
Jlaboparoprast paboTa bubmmoreka [JOK
5 Ne 1 Nzyuennd 1 https:/m.edsoo.ru/ffoc39cchttps://m.edsoo.ru/ff0c39cc
ABUXXCHUSA 110
OKPYKHOCTH
KonTtponsHas pabora
bubmuoreka [JOK
7 o teme Knunemaruka 1
https://m.edsoo.ru/ffoc3adahttps://m.edsoo.ru/ff0c3ada
Bcero 7
8 BsanmopeiicTeue Te. https://m.edsoo.ru/ff0c3beshttps://m.edsoo.ru/ff0c3be8
Nuepuus.
Cuna- Mepa
9 B3aumonencTeusa.  IlepBbiid bu6mmorexa [IOK
3aKOH HeroToHa. https:/m.edsoo.ru/ffoc3beshttps://m.edsoo.ru/ff0c3be8
.JMHepuuanbHble CUCTEMBI
0 BTopoii u TpeTHii 3aKOHbI bubmorexa [IOK
HeioTona https://m.edsoo.ru/ff0c3be8https://m.edsoo.ru/ff0c3be8
[IpyHIHII OTHOCHUTEIBHOCTH
bubmuorexa [JOK
11 Tlanumnes.
https://m.edsoo.ru/ffoc3d00https://m.edsoo.ru/ff0c3d00
. SIBrieHMe TATOTEHUS. bubmuorexa [JOK

I'paBuranus. Cuna TspKecT!

https://m.edsoo.ru/ff0c3el 8https://m.edsoo.ru/ff0c3el 8




Cuna ynpyrocru..3akoH ['yka.

bubmuorexa [JOK

13 Cuna peaxiiuu Onopsl.
https:/m.edsoo.ru/ffoc3f76https://m.edsoo.ru/ff0c3{76
Jlaboparopuas padota Ne 2
N3MepeHne KeCcTKOCTH
14 MPY>KUHBI
Cuner B mpupone. Cuia
s TpeHUs. Crusr bubmuorexa [JOK
COTPOTHBIICHIA. https://m.edsoo.ru/ff0c43d6https://m.edsoo.ru/ff0c43d6
Cunsl B ipupoie.
y PaBHOnelicTBYIOMIAS CHIL. bubmmoreka [JOK
Pewenne sanaq. https://m.edsoo.ru/ff0c4502https://m.edsoo.ru/ff0c4502
17 Nmnynbc. 3aKOH COXpaHEHHUS bu6mmoreka [JOK
HMITYJIbCA
18. Pab6ora u MontHOCTh https://m.edsoo.ru/ff0c461a




19

Kunernueckas u
MOTEHIIMATIbHAS SHEPTHUH.
IToreHnmanpHas sHEprus
yrpyro aeGopMupoBaHHOM
MPY>KUHBI.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478chttps://m.edsoo.ru/ff0c478¢c

20

ITorennmanbpHBIC U
HENOTCHIUANIbHEIE CHIIBL. CBS3b
pabOThI HETTOTCHIIMATLHBIX CHIT
C M3MECHCHHEM MEXaHHMISCKOM
SHEpPruu. 3aKOH COXpaHEHUS
SHEPIUH.

20

Jlaboparoprast pabora No
3 MHccnenoBaHue CBsI3U
paboTHI CHIBI C
U3MCHEHHEM
MEXaHUYECKOM  DHEpPruu
Tena Ha npumepe
PacCTsHKCHUS MTPY>KUHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74https://m.edsoo.ru/ff0c4b74

21

KonTtponpHas pabota 1o
teMe Jlnnamuka

Bcero

14

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2https://m.edsoo.ru/ff0c4dc2

22

Ocnossl MKT.Xapakrep
JBUKEHUS U B3aUMOJICHCTBUS
yacTHl BelecTtsa. Moaenu
CTPOEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN




23

Macca monekyn. KonnuectBo
BemiecTBa. [locrostHHas
ABorajipo

24

TermoBoe paBHOBECHE.
Temneparypa

u e€ n3mepenue. [lkana
TeMIleparyp
Henscus

25

Uneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fdehttps://m.edsoo.ru/ff0c4tde

26

27

AOcomoTHas  Temmeparypa
KaK Mepa cpenHen
KUHETHYECKOHN JHEPTUU
JIBUKECHUS MOJIEKYIL.
YpaBHeHue
MenneneeBa-Kianeitpona
PeweHue 3aga4

bubmuorexa [JOK
https://m.edsoo.ru/ff0c51 Lehttps://m.edsoo.ru/ff0c51 1e

28

29

3akoH JlanpToHa. ["a3oBbIe
3aKOHBI

PeweHue 3aga4

30

Jlaboparopnas pabora
«HccaenoBaHnne 3aBUCUMOCTH
MEXIY rapamMerpamu
COCTOSTHHS pa3peKEeHHOTO
raza»




N3omporieccel B ueaIbHOM

bubmuoreka [JOK

31 rase M HMX  rpaguieckoe https://m.edsoo.ru/ff0c570ehttps://m.edsoo.ru/ff0c570e
MpeCTaBICHHE
32 PeweHwne rpadpuyeckmx sagay
33
PewweHune pacyeTHbIX 3asady
BuyrpenHss sHeprus
TEPMOIUHAMHUYCCKON CHCTEMBI
" E CHOCOOBI €€ M3MEHEHHUSL. ; Bu6morexa IJOK
OJINYECTBO TEIUIOTHI U PaboTa.
P https://m.edsoo.ru/ff0c5952https://m.edsoo.ru/ff0c5952
Buyrpenuss sHeprus
0JIHOATOMHOTO HJICaTHbHOTO
rasa
35 B bubmuoreka [JOK
HARL TerIotepeaatn https://m.edsoo.ru/ffoc5c36https://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh
36 BEIIIECTBA. KoymmyecTBo bu6mmoreka [JOK
TEIIOTHl TPH TEIUIoNepenaye. https://m.edsoo.ru/ff0c5c36https://m.edsoo.ru/ff0c5¢36
AmmabaTHBI Tporiece
IIepBblil 3aKOH TEPMOIMHAMUKHI bubmmoreka [JOK
37 1 €T0 MPUMEHEHHE K https://m.edsoo.ru/ff0cSefchttps://m.edsoo.ru/ff0c5efc
U30IpoIeccam
HeoOpaTumocTs npoieccoB B BuG oK
38 npupoie. Bropoit 3akoH mbmuoTexa 11

TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230https://m.edsoo.ru/ff0c6230




[Tpunmun nevicreus u KI1/]

bubmuoreka [JOK

39 TEIIOBOH MaIIHHEI https://m.edsoo.ru/ffoc600ahttps://m.edsoo.ru/ff0c600a
40 ukn Kapno u ero KIT[{
DKoJoru4ecKue npoOaeMsl
41 TETUI0PHEPTeTHKU
O06o06maromuit YpOK bubmmoreka [JOK
42 «MognekynsapHas dusnxa. https://m.edsoo.ru/ff0c6938https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMHUKI
KoHnTponsHas paboTta 1o Teme Bt OK
43 «MonexynspHas pU3uKa. ubmaorexa 11
OCHOBBI TePMOTHHAMUKH https://m.edsoo.ru/ffoc6as0https://m.edsoo.ru/ff0c6a50
[TapoobOpazoBanue u bubmmoreka [JOK
44 KOH/ICHCALIHSL. https://m.edsoo.ru/ff0c63bohttps://m.edsoo.ru/ff0c63b6
Hcnapenue n kunexnue
AOCOIOTHAS ¥ OTHOCUTEIbHAS c
45 BJI&XKHOCTb BO3JyXa. Bubmaorexa LIOK
Hachmennbiii nap https://m.edsoo.ru/ffoc64d8https://m.edsoo.ru/ff0c64d8
Teépmoe TEIIO.
Kpucrannueckue U
amopdHbIe Tena. Bu6mmorexa IJOK
46 AHM30TpONIHS CBOICTB
P https://m.edsoo.ru/ffoc65f0https://m.edsoo.ru/ff0c6 50
KPUCTAJUIOB. Kunkue
KPUCTAJUIBL. CoBpemeHHbIE
MaTepHabl
[InaBnenue u KpUCTaIU3 AU
bubmuoreka [JOK
47 VY enpHas TENI0TA MJIABJICHHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708https://m.edsoo.ru/ff0c6708




bubmuoreka [JOK

48 YpasHeHie Terosoro bazaica https://m.edsoo.ru/ff0c6820https://m.edsoo.ru/ff0c6820
DrexTpu3anus TelL.
. bubmuoreka [JOK
49 Onekrpuyeckuit 3apsg.  JlBa
BH/IA JIEKTPUYECKUX 3aPATIOB https://m.edsoo.ru/ff0c6bechttps://m.edsoo.ru/ff0cbbee
[IpoBOIHUKH, HIHAJICKTPUKU U
50 HOJTYTIPOBOIHUKH. 3akoH bubmmotreka LIOK
COXpAaHEHHS  DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bechttps://m.edsoo.ru/ff0cbbec
3apsia
B3aumoneiicteue 3apsa0B.
A P N bubmuorexa [JOK
51 3akon Kynona. Todeunsiit
STEKTPHHUECKHi 3apsT https:/m.edsoo.ru/ff0c6cedhttps://m.edsoo.ru/ff0cbeced
Harpsx€HHOCTB 2JIEKTPUYECKOTO
5 nosst. [IpuHnmn cynepnosunuu Bu6muorexa [JOK
SMEKTPHIECKAX NONeH. JInHmH https:/m.edsoo.ru/ffoc6df2https://m.edsoo.ru/ff0c6d 2
HAPSHKEHHOCTH
Pabota CHII
53 BIEKTPOCTATHYECKOTO TOJIS. bubmmoreka [JOK
[oTenmman. PasnocTh https://m.edsoo.ru/ffoc6f00https://m.edsoo.ru/ff0c6f00
IIOTEHIIUAJIOB
IIpoBOAHUKH U TUAIIEKTPUKU
54 B DJIEKTPOCTATHYECKOM MIOJIE. bu6moreka LIOK

JusnekTpudeckas
IIPOHUI[AEMOCTh

https://m.edsoo.ru/ff0c7018https://m.edsoo.ru/ff0c7018




55

Onexrpoémkoctb. KonaeHncarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126https://m.edsoo.ru/ff0c7126

56

DNEKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCaTopa. DHEprus
3apsHDKEHHOTO KOH/IGHCATOPa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0https://m.edsoo.ru/ff0c72¢c0

57

JlaboparopHas pabora
"Usmepenue ANEKTPOEMKOCTH
KOHJIeHcaTopa"

58

[Tpuamn JNEUCTBUS u
MPUMEHEHHE KOHJICHCATOPOB,
KOTIMPOBAJILHOTO

ammapara, CTpyHHOTO HpUHTepa.
DneKTpocTaTUYeCcKas 3aiuTa.
3a3eMIIeHHE IEKTPOIpruOOpOB

59

DNEeKTpUUYECKU TOK, YCIOBUS
ero CYIIECTBOBAHMSL.
[TocTostHHBIN TOK.

Cuna toka. Hampsokenue.
ComnpoTuBnenue.  3akoH

Oma jy1st yyacTka 1enu

60

ITocnenoBarennHOE,
napajiebHOE, CMeEIIIaHHOE
COETMHEHHE

npoBogHUKOB.  JlaboparopHas

pabora «/3yueHne cMemaHHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0https://m.edsoo.ru/ff0c7410




COCAMHCHUA

PE3UCTOPOB»

61

PaGota 1 MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838https://m.edsoo.ru/ff0c7838

62

3akon Oma Jy1st IOJTHOM
(3aMKHYTOI) 3JIEKTpUYECKO
uenu. KopoTkoe 3aMbIKaHueE.
Jlaboparopnast pabora
«3mepenne D/1C ncrtounuka
TOKA M €ro BHYTPEHHETO
COTIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0https://m.edsoo.ru/ff0c7ael

63

DNeKTpOoHHAas IPOBOJIUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COTPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

64

DNEeKTpUYECKUi TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX IIYYKOB

65

[TonynpoBoHUKH, ux
COOCTBeHHass ¥  IpHMECHas
npoBoauMocTts. CBolicTBa p—
n-nepexona.
[TonynpoBOAHUKOBBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84achttps://m.edsoo.ru/ff0c84ae




puOOpHI

DNeKTpUIYECKUM TOK B
pacTBopax " pacriaBax
66 AJIEKTPOJIUTOB. bubmmoreka [JOK
DIEKTPOIUTHIECKAS https://m.edsoo.ru/ff0c82bahttps://m.edsoo.ru/ff0c82ba
JIMCCOTIHAIINS.
DNeKTpoan3
DJNEKTPpUYECKU TOK B Ta3ax.
CamocTosTeTbHBIN u
. bubmuoreka [JOK
o7 HECHMOCTOTTEILIRIL  paspa https://m.edsoo.ru/ffoc84achttps://m.edsoo.ru/ff0c84ae
MoutHus.
[lmazma
Konrtponsnas padora o Teme
6 «Qnexrpocratuka. [TocTosiHHBIM Bu6munorexa [JOK

3NEKTpUUYECKUi TOK. TOKHU B
Pa3IMYHBIX CPEaAX»

https://m.edsoo.ru/fl0c86fchttps://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88behttps://m.edsoo.ru/ff0c&8be

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8ahttps://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56https://m.edsoo.ru/ff0c8c56




bubmuorexa [JOK
https://m.edsoo.ru/fl0c8f6chttps://m.edsoo.ru/ff0c8f6¢
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11 KVIACC

n/n

KoaunuecTBO 4acoB

Tema ypoka

Bcero
padoThbI

KoHTpoJIbHBIE

IIpakTHYeckud
padoThI

Jlara
U3ydeHus

DJieKTpOoHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchl

. Maraursnoe noze.
BekTop MarHUTHOH
UHAYKIUU. JInHmn
MarauTHOM
1503010910707 8
flBneHune
3/1EKTPOMArHUTHOM

UHAYKUMK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778https://m.edsoo.ru/ff0c9778

Hamnpasnenue
MHIYKIIHOHHOTO
TOKa. [TpaBuno

Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fehttps://m.edsoo.ru/ff0c98fe

3akoH
3IEKTPOMAarHUTHO M

HUHAYKIUU.

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fehttps://m.edsoo.ru/ff0c98fe




Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9acOhttps://m.edsoo.ru/ff0c9acl

Buxpesoe
MarHuTHOE TI0JIE.
S/1C B nBmKymuxcs
MIPOBOTHUKAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4https://m.edsoo.ru/ff0c9d 4

JlaGopaTopHas
pabora

Nel [lelicTBue
MarHUTHOTO TIOJIS Ha

IMPOBOAHUK C TOKOM

CamouHayKuus.
NuaykTUBHOCTH

DOHeprust MarHUTHOTO

I10JI4.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50https://m.edsoo.ru/ff0cal 50

DNeKTpOMarHuTHOE TOJI€.
O06o06mieHne. 3a4eT 1Mo Teme

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600https://m.edsoo.ru/ff0ca600




CamocTosTenbHas paborta.
Pemrenue 3anau.

10

Jlaboparopnas pabora No 2
N3yuenue SIBIICHUSI
AJIEKTPOMArHUTHOUW WHYKIITHH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82https://m.edsoo.ru/ff0cab&2

11

KontponpHast pabora mo Teme
«MarHaurtHoe 1nose.
3JICKTpOMaFHI/ITHaH HUHIOAYKOUS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58https://m.edsoo.ru/ff0cad58

12

CBoOOTHBIC
MEXaHUYECKHe
KoJeOaHusl.
l'apmonunueckue
KoJeOaHusI.
YpaBHeHue
rapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpaienue s3uepruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0cafo6https://m.edsoo.ru/ff0catl6

13

BrinyxeHHbIe KO1e0aHus.
Pe3onanc. Pemenue 3amau




Maremarnueckuit U
¢bu3nIecKuil MasSTHUKH.

14 bubmuoreka [JOK
https://m.edsoo.ru/ffocb820https://m.edsoo.ru/ff0cb820
Perrenue 3agay. CamMmocTosTeIbHAS
bubmuorexa [JOK
15 paboTa
https://m.edsoo.ru/ffocb9c4https://m.edsoo.ru/ff0cb9c4
Jlaboparoprast pabora Ne 2
UccnenoBanue 3aBUCUMOCTH
16 nepuoja  MalblX  KoyeOGaHwmii Bubnmorexa IIOK
rpy3a Ha HUTH OT JUIMHBI https://m.edsoo.ru/ff0cbb86https://m.edsoo.ru/ff0cbb86
MasiTHHKA
17 KonebarenbHbII KOHTYD.
CB0060IHBIE ANIEKTPOMArHUTHBIE
KoJIeOaHMsI. AHAIOTUS MEXTy bubmmorexa LIOK
MEXaHUYECKUMH 1 https:/m.edsoo.ru/ffocbd34https://m.edsoo.ru/ff0cbd34
AIIEKTPOMATHUTHBIMHU
K3z KOJICOaHUSAMH
[TepemeHHBIN TOK.
CunycouaIbHBINA IEPEMEHHBIN
13 TOK. MOIITHOCTBH NTEPEMEHHOTO

TOKa. AMIUTUTYIHOE U
JIEMCTBYIONIEE 3HAUCHUE CUJIIbI
TOKa U HaNpsHKEHUS




19

Tpauchopmarop.
[IpousBoacTBo, mepenaya U
noTpedjeHne  DICKTPUIECKOH
sHepruu T pancpopmarop.
[IpousBoacTBo, mepenaya U
noTpedJeHne  DICKTPUIECKOH
SHEPrun Y CTpOMCTBO U
NPaKTHYECKOE PUMECHEHHE
AIIEKTPUUYECKOTO 3BOHKA,
reHepaTropa NepeMEeHHOT0 TOKa,
JIMHUH JJIEKTpoliepesad

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOICTBE IEKTPOIHEPTHH.
KynpTypa ncnons3oBaHus

AIIEKTPOSHEPIUH B
HOBCEIHEBHON KU3HU

21

MexaHu4decKue BOJIHBI,
YCIOBUSL ~ PacHpOCTPaHEHUS.
[lepuon. Ckopoctb
pacupoCTpaHeHusT U JJIMHA
BOJIHBL. [lonepeunslie U
IIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccas4https://m.edsoo.ru/ff0ccas54

22

3BYK. CkopocTb 3BYKa.
I'pomkocts  3Byka. Bricorta
ToHa. TeMOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cccOchttps://m.edsoo.ru/ff0ccclc




23

BHGKTPOMaFHI/ITHI)IG BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [lIkana

OJICKTPOMArHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/f0ccfe0https://m.edsoo.ru/ff0ccfel

24

[IpuHIHNBL  paguoOCBA3U
u TEJICBUJICHHUSL.
Passurue CpeACTB
cBsA3u. Paguonokanys

25

KonTtponsHas pabora
«Kosebanus 1 BOJHBI»

bubmuoreka [JOK
https://m.edsoo.ru/f0cc6f8https://m.edsoo.ru/ff0cc618

26

IIpssMonmHeEHOE
pacnpocTpaHEeHUEe  CBeTa
OJHOPOJIHOM CpeJie.

ToyeyHbIll HCTOYHHUK CBETA.

JIya cBera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHnue CBETA.
3aKoHBI OTPaKEHUs CBETA.
[TocTpoenue
M300paXCHU B IJIOCKOM
3epkaie

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0https://m.edsoo.ru/ff0cd4e(

IIpenomiuienue ceera. IlonHoe
BHYTpEHHEE OTpa)XeHHUE. bubmmoreka [JOK

IpenenbHpIH - yrosm  TOMHOTO https://m.edsoo.ru/ffocd7f6https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKEHHUS

Jlaboparopnas pabora 1 1 bubmmoreka [JOK
«3mepenue

NIOKa3aTesIs MPEIOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67ahttps://m.edsoo.ru/ff0cd67a




30

JInH3bL IlocTpoenue
n3o0paxxenuit B nunze. @opmyna
TOHKOM JIMH3BIL.

YBenuueHue JIMH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cdd1ehttps://m.edsoo.ru/ff0cddle

31

JlaGopaTopHast
pabora
«HccnenoBanue
CBOICTB
MU300paxeHuit B
JTH3aX»

32

Hucnepcusi cera. CnoxxHbBIN
coctaB Oemoro cmera. llBer.
Jlaboparopuas paboTa
«Hab6mronenue TUCTIEPCUUN
CBETa»

33

WuTepdepentys ceera.
Hudpaxmus ceera.
JudpaxironHas pemeérka

bubmuorexa [JOK
https://m.edsoo.ru/ff0ced22https://m.edsoo.ru/ff0ced22

34

ITorepeqHOCTh CBETOBBIX BOJIH.
[Tonspuzanusa ceera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02ehttps://m.edsoo.ru/ff0cf02e

35

OnTuueckue puOOpHI u
YCTpOMCTBA W YCIOBHUS  HX
0€301acHOTO PUMEHEHUS

36

I'pann1bl IIPUMEHUMOCTH
KIJIACCHYECKON MEXAHUKU.
ITocrynarsl cienuanbHOM TEOPUH
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862https://m.edsoo.ru/ff0ct862




OTHOCHUTEIBHOCTD

bubmuorexa [JOK
37 OJTHOBPEMCHHOCTH. 3aMe/ICHHUE
BpEMEHHU H COKPAIIEHHE /THHBI https://m.edsoo.ru/ff0cfad2https://m.edsoo.ru/ff0cfad2
OHeprus u HMITYJIBC
33 pensITUBUCTCKOM yacTulibl. CBsI3b bubmuoreka [JOK
Macchl C SHEPTHEH U HMITYIILCOM. https://m.edsoo.ru/ff0cfe68https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
39 KonTponsHas padora «OnrTuka. bubmmoreka [JOK
OCHOBBI CIIEIMANBHON TEOPUH https://m.edsoo.ru/fcf6fohttps://m.edsoo.ru/ff0cf6 10
OTHOCHTEILHOCTI
®otonbl. Popmyna Ilnanka. bu6mmoreka [JOK
40 DHeprus ¥ UMITyNbe HOTOHA https:/m.edsoo.ru/ffocfel 6https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U UCCIIEIOBAHHE Eubs OK
41 dororddexra. OmpbrTer A. T nommorexa L
C https://m.edsoo.ru/ffocffe4https://m.edsoo.ru/ff0cffc4
TOJIETOBA
3akonsl GoTodrddexra.
" VYpaBHeHue DUHIITEIHA 17151 BuGmorexa LIOK
dororppexta. https:/m.edsoo.ru/ffod015ehttps://m.edsoo.ru/ff0d015e
«KpacnHas rpanuna»
doTorddekra
JlaBnenne cBeta. OTNBITHI
43 I1. H. Jlebenena. bubmuorexa [JOK
Xumudeckoe  JeicTBHE https:/m.edsoo.ru/ffod04a6https://m.edsoo.ru/ff0d04a6

CBCTa




Texunueckue

yCTpOMCTBa 51
MPAKTUYIECKOE
44 IIPUMEHEHHUE:
(hoTOdIEMEHT,
(boTOIATUMK, COTHEUHAS
Oarapesi, CBETOIUO]T
Pemenne 3amau  mo  TeMe bubmuoreka [JOK
45 «ONeMeHTBI KBaHTOBOH https://m.edsoo.ru/ff0d0302https://m.edsoo.ru/ff0d0302
OIITUKU»
Mogaens aroma TomcoHa.
O
16 PHHTH bubmuorexa [JOK
e3ep$opaa 10 paccesmIo a- https:/m.edsoo.ru/ffod091ahttps://m.edsoo.ru/ff0d091a
YaCTHII.
IInanerapHas Mozelb aTOMa
47 - 5 bubmuorexa [JOK
OCTytatht bopa https:/m.edsoo.ru/ffod0afahttps://m.edsoo.ru/ff0dOafa
N3nyyenne u  IOTJOIIECHHE
43 ($OTOHOB TIpU Mepexoje aToma bubmmoreka [JOK
C OJHOIO YpPOBHS DHEPIHH Ha https://m.edsoo.ru/ffod0afahttps://m.edsoo.ru/ff0d0afa
Ipyroui. Buasl criekTpos
49 BosiHOBBIE CBOMCTBA YaCcTHULL. bubmmoreka [JOK
Boaubl
e Bpoitist. https://m.edsoo.ru/ffod0caghttps://m.edsoo.ru/ff0d0ca8

KopnyckynsspHoBOJIHOBOM
nyanmu3Mm.  CrioHTaHHoe U
BBIHYXJICHHOE U3ITyICHHE




OTtkpbiTHE PagOAKTUBHOCTH.

50 OnbITHI Pesepdopna 1o bu6mmoreka [JOK
OIpEIEIICHHIO cocTaBa https://m.edsoo.ru/ffod0fd2https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3ITy4CHHUS
CpoiictBa amb(a-, Oera-,
raMMmamn3iydeHus. BrmsHue
Sl PaaIrOaKTHBHOCTH Ha
’KMBBIC OPTaHU3MBI
OTKpbITHE IPOTOHA ¥ HEUTPOHA.
N3oTomnsl. Anbda-pacma. bubmmoreka [JOK
52
DNeKTPOHHBIH ¥  MO3HTPOHHBI https://m.edsoo.ru/ff0d1162https://m.edsoo.ru/ff0d1162
Oerapacnan. ['amma-uznydyenue
DHeprusi CBSI3U HYKJIIOHOB B
anpe.  SnepHele  peakuum.
53 Snepubiii peaktop. I1po6raemsi, Brbmiorexa [IOK
MEPCIIEKTUBBI, DKOJIOTHYECKHE https://m.edsoo.ru/ff0d1 356httDS ://m.edsoo.ru/ff0d1356
ACIICKTHI SIICPHON SHEPTETHKH
DneMeHTapHble YaCTULIBI.
OTKpbITHE IO3UTPOHA. MeTo b1
“ HaOMIONEeHUs U peFI/ICTpaII<II/II/I ) Bubmorexa [IOK
ANIeMEHTAPHbIX YacTull. Kpyribiit ‘ _
cron «DyHIaMeHTATbHbIE https:/m.edsoo.ru/ffod0e38https://m.edsoo.ru/ff0d0e38
B3auMozeucTBusA. EAMHCTBO
(bU3nIEeCKO KapTUHBI MUPA»
Bup 3Bé3nnoro neda. Co3sesausi,
55 SpKHe 3BE3IbI, IUIAHETHI, WX

uaumMoe asrxkenne. CoJiHeyHast
cucreMa




56

Connne. ConHedHass aKTUBHOCTD.
WcTtounuk sHeprun ConHIa U 3B€371

57

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3BITIIABHOM
MO CJIeI0BaTeIbHOCTUH. BHYTpeHHEee
cTpoeHue 38€311. CoBpeMEHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUU U
sposmonuu CoHIIA U 3BE3]

58

Muneunsiit [yt — Hama ['anakTuka.
ITonoxxenue u nBukenure CoiHIa B
l'amakrtuke. Tlamaktuku. YéEpHbie
JBIPBI B SIAPAX TAIAKTUK

59

Bcenennas. Paz0eranue ranakTuxk.
Teopus boisboro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

KonTponeHast pabota «DIEeMEHTHI
aCTPOHOMHH U acTPO(DUZUKI»

62

Oo6o6maromuii ypox. Ponb ¢usuku
U aCTPOHOMHHM B 3KOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIMAIILHON |
ITHYECKON cdepax esTeTbHOCTH
YeloBeKa




63

O6o6mraromuii ypok. Poib 1 MecTo

(U3UKK ¥ ACTPOHOMUH B

COBPEMEHHOM HAyYHON KapTUHE MUpa

64

O6o6maromuii ypok. Ponb

¢bu3nveckoit TEOPHH B
(dbopmMupoBaHUU
MpeJCTaBIeHUN 0 (pru3muecKon
KapTUHE MUpa

65

O6o06maromuii ypok. Mecrto
(bHU3NIECKON KapTHHBI MHPA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

66

PesepBHbIil ypok. MarauTtHoe
ToJIE.

DneKTpoOMarHuTHas MHYKITUs

67

PesepBHbiil ypok. Omnrtuka.
OcHoOBBI CHEeIMATIbHON
TEOPUU OTHOCUTEIBHOCTH

68

Pesepunslii ypok. KBanrosas
¢dusnKa. DIeMEHTHI
aCTPOHOMMH U acTpO(PU3NKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCAOBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI JJIA YYEHUKA

. ®usuka, 10 xmacc/ KacesnoB B.A., OOmecTBO ¢ OrpaHUYECHHOU
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo
«IIpocBenienue»

. Ousuka, 11 xmacc/ KacesanoB B.A., OOmecTBo ¢ OrpaHUYECHHOMU
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1atenbeTBO

((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
[Iporpamma kypca pusuku ans 10—11 knaccos. bazoBelit yposens (aBTop B.

A. KacwsHOB)

YMK «®usuka. 10 knacc. ba3oBbiii ypoBEeHb

1. ®uzuka. 10 kmacc. ba3oBblii  ypoBeHb. YYEOHHK C 3JIEKTPOHHBIM
npuiioxxeHuem (aBtop B. A. KacbsiHOB).
2. ®usuka. 10 xnacc. bazoBeiit ypoBeHb. MeToanueckoe nocobue (aBrop B.

A. KacpsHOB).

3. ®uzuka. 10—11 xnaccel. ba3oBsiii ypoBeHb. Terpaap st 1a00paToOpHBIX

pab6ot (aBTophl B. A. KacesiHoB, B. A. KopoBun).



4. ®uzuka. 10—I11 xmaccel. ba3oBwiii ypoBeHb. KoMmIuiekT Tterpaneit s
KOHTPOJIBHBIX paboT (aBTop B. A. KacksiHOB)

5. ®uzuka. 10 knacc. Junakruueckue kapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®wusuka. 11 knacc. ba3oBbiii ypoBEeHb

l. ®uzuka. 11 kimacc. ba3oBblii  ypoBeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxxenuem (aBrop B. A. KaceksHOB).

2. ®usuka. 11 knacc. bazoBeiii ypoBeHb. MeToanueckoe nocobue (aBrop B.
A. KacpsHOB).

3. ®uzuka. 10—11 xnaccel. ba3oBsiii ypoBeHb. Terpanp s 1a00paToOpHBIX

pa6or (aBTopsl B. A. KacesHos, B. A. Koposun).

4. ®uzuka. 10—I11 xmaccel. ba3oBwiii ypoBeHb. KomIiiekT Terpaneit ajs

KOHTPOJIbHBIX paboT (aBTophl B. A. KacesiHoB, 1. B. Urpsiiios).
5. ®uzuka. 11 knacc. Jupakruueckue kKapTouku-3aganus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETHN

UHTEPHET
1 http://nsportal.ru - connanpHas ceTb paOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mIKosne.



3 http://festival.1september.ru/articles/ - pecTuBanp negaroruyeckux uaeu

«OTKpPBITBIA YPOK».
4 http://www.fizika.ru/ - calit 1yt yuutenei QU3UKU U UX YUEHUKOB.

5 http://www.physics.ru/ - Matepuaibl o Gpu3mKe.
6 www .ege .edu.ru - uapopmarmonnbiit moptan EI'D.

7 http :// school - collection .edu . ru / - equnas komnekuus [{OPos



