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LleHTp obpa3oBaHus
eCcTeCTBeHHO-Hay4YHOM
N TEXHOAOTMHYECKOM HarpaBAEHHOCTH

TOUKA \!Pocm

HOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3HMKe ¢ UCMOIB30BAaHUEM 000pynoBaHus HeHTpa «Touku
pocTa» 0a30BOro ypoBHSI Ha YPOBHE CpeHero oo0Iero oopaszoBanus padpadboraHa
HAa OCHOBE TIOJIOKEHHI M TpeOOBaHUI K pe3ylbTaTaM OCBOCHUSI OCHOBHOM
oOpasoBarenbHO mporpammel, mpencraBieHHbix B GI'OC COO, a Takxke c
yaéToM (QenepanbHOl paboueil mporpaMMbl  BOCHUTAHUS ©  KOHICIIIAN
npenojiaBanus yuyeobHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alusIX
Poccuiickoii ~ ®enepanuu, — peaqu3yOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
POrpaMMBl.

CopnepxaHue mnOporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAyYHON KapTUHbI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalPEIMETHBIM pe3yJibTaTaM
o0yueHHUs, a TaKXK€ YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alUd MEKIPEIMETHBIX
CBs3ell (U3MKKM C €CTECTBEHHO-HayYHbIMM Y4E€OHBIMU mpenMeramu. B Hel
OTIPEIEISAIOTCS OCHOBHBIC 1€MW M3Y4YeHUs! (M3UKU HA YPOBHE CPEAHETO OOIIETO
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIe, IpeIMETHbIE (Ha 06a30BOM ypOBHE).

[Iporpamma no gpu3Mke BKIIOUYALT:

e IUIAHUPYEMBIC PE3YIbTATHl OCBOCHHS Kypca GU3NKU Ha 6a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI O rojamM o0yUYEeHUS,

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

dusnka Kak Hayka O HauOoisiee OOIIUX 3aKOHAX MPHUPOJbI, BHICTYyMAasl B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIA BKJIAJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIkoabHbIN Kypc (GU3UKHU — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U SBJICHHWH, HM3y4aeMbIX XHUMHEH, OWOJIOTHEH,
dbusnyeckoil reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTHUBHOE
NpUMEHEHUE (PU3NYEeCKUX 3HAHUW  OmlpejeseT XapakTep ¢ pa3BUTHE



Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHUS] HOBBIX MATEpPHUAIOB C 3aJaHHBIMA CBOWCTBAMU U JIPYTHX.
N3ydenune ¢u3mku BHOCHUT OCHOBHOM BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromwuxcs, B (HOpMUPOBAHHE YMEHUN MPUMEHSTh
HAyYHBIA METO]I TO3HAHUS NIPU BHITIOJTHEHUY UMHU YYEOHBIX UCCIICIOBAaHUM.

B ocHoBy kypca ¢usuku s ypoOBHS CpeAHEro oOmiero oo0pa3zoBaHMs
MOJIOKEH PsJ U, KOTOphIE MOXKHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (U3HKHU.

Hoesn eenepanusayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (pusuku
o0bequHEH BOKPYr GU3WYECKUX Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIIECTBE U
noJe.

Hoea eymanumapuzayuu. EE peanmzanusi MpeanosiaracT HCIOIb30BAHKE
TYMaHUTAPHOI'O TMOTEHIMana (U3MYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonoti uanpaenennocmu. Kypc Qusukm mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
U3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peamusyercsi TOCPEICTBOM BBEJCHHUS DJIEMEHTOB
cCollepKaHUsl, TOCBSIMIEHHBIX OSKOJOTUYECKHM TMpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakXe 00CYXICHUs
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sSBIAIOTCS (pu3nyeckue Teopuu (HOpMHUPOBAHHWE TPEICTABICHUN O
CTPYKTYpe MOCTpoeHUsI GU3NUECKON TEOpUH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX  MPEJCTABICHUSAX O MPUPOJE, TIpaHUIIAX
NPUMEHUMOCTH TEOpPUH, IS ONUCAHUSA €CTECTBEHHO-HAy4YHBIX SIBICHUUA U
MIPOIIECCOB).

CuCTEeMHO-IeATeTbHOCTHBIN MOJX0Jl B Kypce (U3UKU peau3yeTcsl MpexKie
BCEro 3a CYET OpraHu3allid IKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcCsl.
Jlns  GazoBoro ypoBHS Kypca (U3UKHM — OTO HCIOJIb30BAaHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JA0OpAaTOPHBIX pPadoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOLIUN CIHCOK YUYCHHYECKUX
paKTUYECKUX paboT. BhiienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
NPOBOAUMBIX JUIsl KOHTPOJII W  OLIEHKH, OCYIIECTBISIETCS  y4YaCTHUKaMHU



o0pa30BaTeNbHOrO TMpollecca MCXOAs W3 OCOOEHHOCTEH IUIAaHUPOBAHHS U
OocHallleHuss kaOuHeta Qu3uku. Ilpu »>TOoM obOecneuynBaeTcsi OBJIAJIEHUE
o0y4YaronMMucs yMEHUSIMA MPOBOJIUTH KOCBEHHBIE W3MEPEHHMs, HCCIEIOBaHUS
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
IPEIIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHuE yAENAETCS PELIEHUI0 PACYETHBIX W KaueCTBEHHBIX
3apay. Ilpu »aToM JuIsi pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 33Ja4 C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIbIO, TO3BOJIAIOIINE IPUMEHSTh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasierna Kypca, TaK U HWHTETPUPYS 3HAHUS W3
pa3HbIX pa3enioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJlaHUs Ha
OOBsICHEHHE NpPOTEKaHUs (U3NYECKUX SIBJICHUM U IMPOLECCOB B OKPY’KAIOLIEH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO x marepuaibHO-
TEXHUUYECKOMY oOOecliedyeHnt0 y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
($U3MKKU Ha ypOBHE CpeHEro oOLiero o0pa3oBaHus TOJMKEH U3y4aThCs B yCIOBUSIX
OpeIMETHOro KaOWHeTa (M3HKM WIM B YCIOBUSX HMHTETPHUPOBAHHOIO KaOWHETa
MpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKiIa. B kaOuHere (DU3MKU JOJDKHO OBITh
HeoOXxoaumoe JlabopaTropHoe OOOpyAOBaHME [UIsl BBINOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (QU3uKe YUeHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000opy0oBaHUE.

JleMoHCTpalmoHHOe o0OopyaoBaHue (opMupyercs B COOTBETCTBHHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAE€T MOCTAHOBKY
NEPEYUCIICHHbIX B MporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMi s
UCCJIEIOBAHMUS  W3y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JIaGoparopHoe 00OpyAOBaHME [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoT
dopmMupyeTcss B BHAE TEMAaTHUYECKHX KOMILJIEKTOB M OOECNEUYMBAETCA B pacuére
OIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThyeckHe KOMILIEKThI
1a00paTopHOro OOOPYAOBAHUS JOJKHBI OBITh IIOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPHUTENLHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4YeHHS] GU3UKHU B 001IEM 00pa30BAHUHU SIBISIFOTCS:

e (opMUpOBaHME HUHTEpECa M CTPEMJIEHHMS OOYYaIOIIMXCS K Hay4dHOMY
W3YUYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAaHUS U (OPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOIIUM SIBJICHUSM;



dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3y4CHUS
OCHOB CTPOEHMS MaTEPHUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE YMEHUH OOBSICHATH SBJIEHUS C HCIOJIb30BAHUEM
bu3nUecKuX 3HAaHUN U HAYYHBIX JJOKA3aTENbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiiv (DU3UKU [JIsT PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTmkeHrne 3TUX Ielield 00ecleunBacTCs PeIIeHUeM CICAYIOIMNX 3a/1ad B
nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpETHEro O0IIero o0pa3oBaHUs:

IpHOOpETCHUE CUCTEMbl  3HAHUM 00 00mux bu3IIeCKuX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIKOYAs MEXaHUKY,
MOJIEKYJISIPHYIO0  (PU3MKY, DJJIEKTPOAMHAMUKY, KBAHTOBYI (U3HKY U
AJIEMEHTHI aCTPOPU3UKH;

(GopMHpOBaHHE YMEHUN MNPUMEHATh TEOPETHYECKHE 3HAHUSA IS
OOBsACHEHHS] (PU3NYECKUX SBICHUU B NPUPOAE U I HPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHIeHUs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
(bu3nYecKkol MOJENblo, 3a4ad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBATHOW yCIOBUSIM 3a/1a4H;
NOHMMaHHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSAHUA HA OKPYKAIOLLYIO
cpeay,

OBJIQJICHUE METOJAMU CaMOCTOSITEJILHOIO IUIAHUPOBAHUS M NPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHalu3a M HUHTEpHpeTanuu HHdOopManuy,
OINPENIEIICHNs JOCTOBEPHOCTH IOJy4EHHOT O PE3YIIbTaTa;

CO3JJaHHE YCIIOBHM I PAa3BUTHUS YMEHUU NMPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wsydenme ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[IpennaraeMbrii B mporpamMMe 1O (U3MKE IMepeueHb JIaOOpaTOPHBIX H
NPAKTHYECKUX paboOT SIBISIETCS PEKOMEHIOBAHHBIM, YYHTENb JieJaeT BhIOOD
poBeNeHNsT JTa0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEHN 00yUaIOIMNXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢uzuku B HOpMUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CroxeHnue nepemMeneHnii U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonunelinoe  aBuxkeHue. J[BUKEHME  MarepualbHOW  TOYKH 1O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBMKEHUSA MIAPUKA B BI3KOM KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MATepUATIBHOW TOYKU. TpeTuii 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. KosddummeHT tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCUS TBEPIOTO TEA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaIluH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HakJIOHHOM IIIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuaibHOM TOYKM (T€a), CUCTEMbl MAaTEpHATIbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrUsl. [ToreHunanbHas SHEPIUst yIpyro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUMU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIIMAIBLHON PHEPTUN B KHHETHYECKYIO H OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUU HACANBHOrO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBICHHUE M3OIMPOIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OmnbiThl 10 AU Py3Un KUAKOCTEN U ra30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatuMocTh MpoIeccoB B MpUPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OYTBUIKM TIOJ JICWCTBHEM CXATOrOo BO3JyXa, HarpeBanue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BIIAXKHOCTh BO3ayxa. HacelmieHHbIM mnap. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHblE Marepuaibl. [lnaBieHune u
KpucTayumM3anus. Y aelibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DjaekTpoguHaMuKka
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHsli aneKTpUUeCKnid 3apsi.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHUAIOB. [IpOBOOHUMKM M JUAJIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHUE DJIIEKTPONpPHOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 2JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIeKTpUYECKUM TOK B Bakyyme. CBOKMCTBA AEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUHALNSA. DIEKTPOIIHU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAY TIONEPEYHOr0 CEUCHUS U MaTepraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTS BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTEMAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIEIb, U3BMEPECHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE IBUKEHUW C MCIOJIH30BAHMEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noJe. I1eKmMpoOMaACHUMHAA UHOYKUUSA

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
VHAYKIUA MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHUThI, JJEKTPOMArHUThI, BJIEKTPOJBUrATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue konebanus. Ilepuon, yacrora, amrmuTyaa u (asza KojeOaHUA.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHbIE KOJICOaHMSI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IeKTposHepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanue napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TPY>KUHHBIA WA
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHuss M JiuHa BOJHbL [lomepeuyHble W NPOAOIBHBIE BOJIHBIL.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoaHe. CBoMcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBA3U U TENEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3u TPOMKOCTHM 3ByKa M BBICOTBI TOHAa C aMIUIMTYI0H W
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. TOUEeUHBINM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja IOJHOTO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparoluX U paccerBaroIuX JuH3aX. Dopmysia TOHKOW JTMH3BL. YBEJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakumonHas pemérka. YclIoBUE HaOIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToamnmapat, TPOCKIIMOHHBIA ammapaTr, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

WccnenoBanue cBOMCTB N300paXkeHUM B JTMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopnule pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  NPUMEHUMOCTHM  KJacCMYeCKOW  MexaHuku.  llocTynartsl
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YAaCTHUIBl. DHEPTHS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue Gporodddexra. OnbiThl A. I'. CToneroBa. 3aKOHBI
dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
¢doTomaTuuk, conmHeuHas 6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBreie cBolicTBa yactuil. Bosusl n1e bpoiis. KopnyckynsipHO-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTU.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno siapa. M3otomnsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepusiii peaktop. Tepmosinepusbiii cuHTe3. [IpoGiaeMbl U TEpPCIIEKTUBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

dyHaMeHTalbHbIE B3auMoieicTBUd. EqUHCTBO du3nueckol KapTUHBI MUPA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI aCTPOHOMHUM U aCTPOGUUKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOW TMOCJEI0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeNICHHE TUIOMAIU TIIIOCKUX (Uryp u o0bEéMa Tell.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaIbHBINA
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIIMOHHAS I€4b, pajap, PaauoNpUEMHHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Puszmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « Dusukay J0IKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHMCKOTO OOIIECTBa, PaCHIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O YJ€HA POCCHICKOIO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

YMEHHUE B3aMMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHNS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKOM M TEXHUKON, YMEHUE COBEPLIATh OCO3ZHAHHBIN BHIOOD
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh 3IKOJIOIMUYECKON KyJIbTYphl, OCO3HAHHE TJ00aIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATh  IPOEKTHYID M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJaBaTh IapaMEeTpPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a MMCEIOIIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh M  BBIIOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJa/JeTh BHUAAMU JIE€ATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl IS JOKa3aTelIbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUThb M (OpMyJIHMpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOU
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIyY€HUS MHPOpMALUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

Co37aBaTh TEKCThl (U3MYECKOTO COAEpP>KaHUS B pa3IMYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIEC JeCTBHS:
OCYIIECTBIISATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOMH
NeSTENbHOCTH;



pacro3HaBaThb MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallMd M  CMSr4arthb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
S3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U MHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMATHKy M METOAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKI0I0 YJI€HA KOJIJIEKTUBA;

IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHXEHUIO: COCTABIJISITH IUIAH JEHWCTBUM,
pacnpenenarb poJid ¢ y4€TOM MHEHMM Y4YacTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXIOTO y4YaCTHUKA KOMAaHIBI B
oO1IMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

pe/laratb HOBBIE IIPOCKTHI, OLIEHMBAaTh WJEU C IIO3ULUUA HOBU3HBI,
OPUTMHAJIIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3IUYHBIX
CUTYaIUX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENIHO OCYIIECTBIIATh MO3HABATEIBHYIO JCATEIHHOCTh B 00JaCTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKONW padOTHI C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOUYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO HPYIUIIMU B 00JIacCTH
(bu3HKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JICSITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BIIQJICTh  HABbIKAMU  TO3HABATENbHOM  pedliekcMH Kak  OCO3HAHUA
COBEpIIaEMbIX JCHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, MX PE3YJbTaTOB U
OCHOBaHUI;



UCITOJIB30BATh MPUEMBI PEIICKCUU TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIICHUBATh PHUCKM W CBOECBPEMEHHO IPUHUMATH PEIICHUS TO WX
CHI)KCHUIO;

IPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TIPU aHalM3€e pe3yJbTaToB
JeSITeNIbHOCTH,

PUHUMATh Ce0s, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TIPU aHallU3e pe3yJIbTaToB
NeSITeTbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHMOKH.

B mpomecce mocTrKeHHS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPaMMBbI
no (Qu3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUS y OO0y4arolmuxcs
COBEpIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, TIPEAOIar Al
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOITMOHATIFHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
AMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMIECH CTPEMIICHHE K JOCTIIKCHUIO TEH |
yCHeXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMCHHE JEHCTBOBATh HMCXOJsS M3 CBOHMX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOITMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEIKMNBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3peiiaTh KOHQIHKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kiaacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYyYHOW KapTUHBI MHUpPA, B Pa3BUTHU COBPEMEHHON TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, MHEepIUaIbHas cucTemMa oTcuéra, abCOoMOTHO TBEPAOE TEIO,
UJICAIBHBIN Ta3, MOJEIHN CTPOCHHS Ta30B, )KUJKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3aj1ay;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHWKHU, MOJIEKYJIIPHO-KMHETUYECKONM TEOpPUH CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE M  pPABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, IABUKEHHE 10 OKPYXHOCTH, HHEpPLHA,
B3auMoJielicTBUe Tell, nu(dy3us, OPOYHOBCKOE JIBM)KCHHUE, CTPOSCHUE JKHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArPEBAHMHU (OXJIAXKIEHUH ), TEILJIOBOE
paBHOBecHE, WCIapeHue, KOHJIEHcallusl, IUIaBJICHHE, KPUCTAJUIM3alus, KUIIEHHE,
BJIQXKHOCTb BO3/yXa, IOBBIIICHNE JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXKIAYy IIapaMeTpamMu COCTOSHMS Ta3a B HM30IpOLEccax,
ANEKTPU3aLHUs TEJl, B3AUMOJEHCTBUE 3apsJI0B;

ONHCHIBATh MEXAHWYECKOE JIBUKEHHUE, HUCIIONB3Ysl (PU3NUECKHE BEINUYMHBIL:
KOOpJMHATa, MYTh, INEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Tena, CHJIa,
UMIYJIbC Tella, KWHETHYECKasl SHEprus, MOTEHIMANbHAs SHEPrusi, MeXaHu4YecKas
paboTa, MexaHWMYecKas MOIIHOCTh; HIpPH OINMCAHWU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCIOJIb3YEMBIX BEIMYMH, HUX OOO3HAUEHUS W EIUHUIIB,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEIMYMHAMU;

OMHCHIBATh HM3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN W TEIUJIOBHIE SBJICHUSA,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMIeparypa, CpenHss
KWHETUYECKasi SHEPrusi XaoTUYECKOTO JBUKEHHSI MOJIEKYJ, CpEeIHEKBaIpaTUyHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3 (UIIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOTO JBUraTessl; NpU ONUCAHUU
OPaBUWJIBHO TPAaKTOBAaTh (DU3UYECKUH CMBICI HCIOJB3YEMBIX BEJIUYMH, HX
0003HAYeHUsI W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMHU BEIUYUHAM;

OMUCHIBATh U3YUYEHHbBIE PJIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEJIWYUHBL: 3JIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE MOJIe, HAIPSHKEHHOCTD IMOJIsl, MOTEHUHAJl, pa3HOCTh MOTEHLNAJIOB;
OpU ONHCAHWHM TPABUIBHO TPAKTOBATh (DU3MUECKHA CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] MU EIUHMIBI; YKa3blBaThb (POPMYJIbI, CBSA3bIBAIOLINE
JTaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Yys (hU3nueckue
3aKOHBI U MPUHLHUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akons HeroTona,
3aKOH COXpPAaHEHUS MEXaHMYECKOM »JHEpPruM, 3aKOH COXPAHEHUS HMIIYJbCA,
OPUHLKII CYNEpPHO3ULMN CHUJI, HPUHLIUI PABHOIpPABUS HHEPLUATIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON PHEPrUU TEIUIOBOIO JBUKEHUS MOJIEKYJI C
aOCOIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOIAUHAMMKH, 3aKOH COXpPAaHEHUS
AJIEKTpUYECKOro 3apsina, 3akoH KynoHa, mpu 53TOM pa3inyaTh CIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIBI JEHCTBHUS MAIllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 MCIIOIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 TPEIJIOKEHHOTO OOOpYIOBaHMS, MPOBOAHWTH OIBIT MU
bopMyJIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bl OLIEHKHU MTOIPEIIHOCTEN N3MEPEHNM;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (GU3HYECKUMH  BEIWYMHAMHU  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHUH B
BUJIe Ta0IuUIl U rpadKOB, AENaTh BRIBOABI 110 PE3YyJIbTaTaM UCCIIECI0BAHUS;

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U IMPOEKTHOM
JIESITETLHOCTH C HCIOJIB30BAHHUEM H3MEPUTEITBHBIX YCTPOWMCTB M JIaOOPATOPHOTO
000pyaOBaHuUS;

pemiaTh pacuéTHbIC 3a7ayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJNIBb3Ys (PU3UYECKHE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHau3a YCIOBHS 3a/1a4u
BBIOMpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBbIC I €€ PElIeHHs, TPOBOAUTh PACUYEThl M OIICHUBATH PEATbHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,

penaTh KaueCTBEHHbBIC 3aJa4l: BHICTPAUBATh JIOTHYECKH HETTPOTHBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C ONOpOM Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3ajlad  COBPEMEHHBIE
uH(OPMAIMOHHBIE TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
¥ TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

PUBOJAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MO (U3NKE B MOBCETHEBHON JKU3HU
JUTsl o0ecrieueHus: 0€30MacCHOCTH MpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEN CPEJIE;

paboTaTh B Tpynmne C BHINOJHEHUEM pPa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpeNesiTb OO0S3aHHOCTU U
IJIAHUPOBATh AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

K xonmy oOydenuss B 11 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIN:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
¢bu3HYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HYECKHX MOJIEICH:
TOYECUHBIA AJIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIM UCTOUHUK CBETA, s/iepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH pelieHuu (PU3nYecKux
3ajad;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (IMPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: DJIEKTPUUECKAsk MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJICHCTBHE
MAarHUTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsifl, AJEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPaKEHHE, MPEIOMIICHUE,
unTepbepeHys, audpakus U TONApU3AIMS  CBETa, JHCIEPCUsS CBETa,
doToanekTpudeckuii 3G ekt (porodaddekT), CBeTOBOE TaBICHNE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aromMa BOJOpPOJd, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaTuOaKTUBHOCTB;

ONUCHIBATh M3YYECHHBIE CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBHIE,
ONTUYECKHE,  DJEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IU4HBIX  Cped) U
AJIEKTPOMArHUTHBIEC SIBIICHUS (MPOLECCHI), UCMHOJIb3ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsill, CHJIA TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOJBIDKYIIAs CUja, paboTa TOKa,
WHJIYKIIMST MAarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHiia, WHIyKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUYECKOT0 U MAarHUTHOrO TMOJeH, MEepHoJ M YacToTa
KoiebaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsij U Cujla TOoKa B MpoIecce
rapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKasi CWjia JIMH3BL, NMPU ONUCAHUU NPaBUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €AUHUIILI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;



OMHCHIBATh W3yYCHHBIE KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIOJIB3YS
¢u3nYecKue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
JacTOTa CBETA, SHEPTH U UMIYJbC (OTOHA, IEPUO TIOJTypactaaa, SHEPTHs CBI3U
aTOMHBIX fJIep, MNPU OINMCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EJIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (DM3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NIECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3MUECKHE TMPOIECCHl U SBIICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TTOCJIEIOBATEIHLHOTO M MapauIeIbHOTO
COCIMHECHHS TPOBOJHHUKOB, 3akoH Jlkoyms—JIeHra, 3akoH 3JIE€KTPOMArHHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHa /it doTtorddexra,
3aKOH COXpaHEHUs JHEPruu, 3aKOH COXPAHCHHUS WMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MacCOBOTO YHCIA, TOCTYJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BBIpAKEHHWE U YCJIOBHS (TPaHULBI, OOJACTH)
IPUMEHUMOCTH;

OTIpeIEIIATH HAMPaBJIEHNUE BEKTOPAa HHAYKIIMA MAarHUTHOTO TIOJIS MPOBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTb W ONHCHIBaTh M300paKEHHUE, CO3/1aBaeMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh DKCIIEPUMEHTHI 110 HWCCJICIOBAHHMIO (PU3NYECKUX SIBICHHH U
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: MPH 3ITOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Yy4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 TMPEIIOKEHHOTO OOOPYIOBaHHUS, MPOBOJUTH OMBIT H
dbopMyIUpOBaTh BHIBOBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PM3UUECKUX BEIUYHH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIMOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/bl OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUHN: TMpPU OTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHUAC TAOIUIl U
rpaduKoB, AIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HMCCIICOBAaHUMN B
paMKax y4eOHOTro OSKCIEPUMEHTa, YYEOHO-MUCCIENOBATENBLCKOW U TMPOEKTHOM
JESATETHPHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pya0OBaHUS;

pemiath pacu€THhle 3aJayd C SBHO 3aJaHHOM (U3MYECKOW MOJIEINbIo,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIn3a YCJIOBHS 3a/1a4u



BEIOWPATHh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE Jisl €€ pEelIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIy4YE€HHOI0 3HaYeHUsI (PU3NYECKON BEJIMUUHBIL;

peniaTh KaueCTBEHHbBIE 3a7a4i: BHICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUNBYIO
LEMOYKY PACCYXKJICHHIl C ONOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJB30BaTh  TPU  pEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS] YUCOHOUW W HAyYHO-TIOMYJISPHON MHGOPMAIINH, MOJTYyYEeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJTydYaeMyr0 HH()OpMaIIHIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAallluH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAaHMS MO (U3UKE B TMOBCEIHEBHON >XKHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUS 3[I0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaOIIEH CpeIE;

paboTaTh B Trpynmne C BbHINOJHEHUEM pPa3IMYHBIX COIUATIBHBIX PpOJIEH,
IJIAaHUPOBATh PaldOTy TPYIIIbI, palMOHAIBLHO paclpeiessaTh O0sS3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE Mepexoabl

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



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

Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTHI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



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

4.3 ATOMHOE AP0

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi  oOpasoBaTe/ibHbIE
padoThbI padoThI
pecypchl
®usznka — HayKa O MPUPOJIE.
1 Hayunbie MCTZ BI HO?I))H;)HI/IH 1 bubmmorexa LOK
Y a https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero MUpa
Poine 1 MecTo ¢pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEILHOCTH JIIOICH
MexaHu4ecKoe JBUKEHHUE.
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO bubmuorexa [JOK
3 1
nBwxkeHus. [lepemerenne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnmnoreka [JOK
JIBUOKEHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnorexa HOK
5 1
JIBVKEHUE https://m.edsoo.ru/ff0c372e
5 CBobOonHOoe najieHue. Y ckopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO MAJIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitHoe 1BUXEHUE.
7 I[EI/I)KeHI/Ie MaTepHuaabHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutenbHoCcTH ["anmuines. 1 bubnnorexa HOK



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

HNHepuyanbHble CHCTEMBI OTCUETA.
Ilepseiit 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 Cymnepno3uiuu cui. Bropoii 3akon bubmmorexa LOK
. https://m.edsoo.ru/ff0c3be8
HeroroHa 117151 MaTepuanbHON TOUKU

10 Tperuit 3akoH HproToHa 1151 bub6nmoreka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsArotenus. Cumna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TElla https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. Koadumment tpenns.

13 Cua ZgnpomBneI({bnq:{ npu HBIIieHHH bubmorexa [TOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUIKOCTH WU Ta3e
[locTynarenbHOE U BpalaTelibHOE

14 JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [JOK
MowmeHnT cwibl. [1neuo cunsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENA
HMirynsc MaTepUaIbHON TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYECK. bubnnorexa JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOIIHOCTH CHUIIBI.

16 Kunernueckast sHEprus MaTepualbHON bubnmnorexa [JOK
Touku. Teopema 00 n3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYECKON SHEPIUr

17 [ToreHunanbHast SHEPTUSL. bubnmnorexa HOK



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

[MoTeHIManbHast SHEPTHSI YIIPYTO
ne(OPMHUPOBAHHON MIPY KUHBIL.
[ToTeHnanbpHast SHEPTHs TeJaa BOIU3U
TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c46la

18

[ToTeHnManbHbIE U HENOTEHIINAIBHbIE
cuibl. CBs3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHHUUECKOM
SHEpPTUN

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

19

20

JlaGopaTtopHnas pabota
«MccnenoBanue CBs3M pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEPE PaCTIKCHHUS
PE3UHOBOTO KTyTa

Konrponbnas padora o Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KWHETHYECKOU Teopuu. bpoyHoBCKOe
newkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBWKCHUS U
B3aMMO/JICHCTBHS YaCTHI[ BEICCTBA.
Mopenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEII

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosnnas ABoraapo

24

TemnnoBoe paBHOBecHe. TeMiepaTypa
u e€ uzmepenue. Illlkana remneparyp



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

Henscus

Hneanpueii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa

26 cpeaHel KUHeTUYECKOW YHEPTUH bubnmnoreka [JOK
JIBUJKEHHS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSTHUS
pa3pekeHHOTO raza»

29 N3onporiiecchl B M€aIbHOM ra3e U Uux bu6nuoreka [IOK
rpaduyecKoe IpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 croco0Obl e€ u3menenus. Komuuecto bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUACaTHLHOTO
rasa

31 Bunpl Teruionepenaun bubnnorexa LIOK

https://m.edso0.ru/ff0c5c36
VY nenbHas TEIOEMKOCTh BEIIECTBA.
32 KonmdecTBo TEIIIOTHI MpH brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHbI mpoiece

33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
MIPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTts IpoIIecCcoB B bubmunorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoze. Bropoit 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Mpunnun aeiictus u KI1J{ termnoBoit

butmmoreka [JOK

35
MAaIlWHbI https://m.edso0.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKH
38 Ob6o6maromuit ypok «MoekyspHast bubmmoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponsHast paboTa mmo teme
39 «Monexynsipaas puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJIEHCAIHS. bubnmnoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEILHAS
41 BJIQXKHOCTh BO3AyxXa. HachImeHHbIN bubmmorexa [JOK
AyXa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimuueckue n
42 amop(dHbIe Tena. AHU30TPOITHUS bubnnorexka HOK
CBOMCTB KpUcCTaJIOB. JKujakue https://m.edso00.ru/ff0c65f0
kpuctauisl. COBpEMEHHBIE MaTePHAITBI
[TnaBiieHVe ¥ KPUCTAUIA3AIIHS.
43 VY nenbHas TEIUIOTA IUIABICHHUS bubsmorexa LHOK
' https://m.edso0.ru/ff0c6708
CybOnumarnust
bu6nuoreka [IOK
44 % 0
DABHCHHUE TEITIOROTO haianea https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIEeCKUN bu6nunoreka [IOK

3apsa. [IBa BUa 3JEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsIoB

[TIpoBOAHUKY, AUINEKTPUKHU U

bu6nunoreka [IOK

46 MMOIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS
YHpOBOa p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsiaa
B3aumonernicTtBre 3apsa10B. 3aKOH
47 Kynona. ToueyHbIN 3JIEKTPUICCKUAI bubmmorexa TTOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTE 37€KTpUUECKOro
48 nostst. [IpuHIM cynepno3unuu bubnmnoreka [JOK
ANEKTPUYECKUX MoJeH. JInanu https://m.edsoo.ru/ffOc6df2
HanpsHKEHHOCTH
Pabota cui 31eKTpoCcTaTuYecKoro
49 osts. Iloreruman. PasHocts Bubmaorexa ITOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
I[IpOBOIHUKN U OUDIIEKTPUKU B
50 3J1peKT OCTaTUIECKOM HT£Ie bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi pOHUIIAEMOCTb
butmmoreka [JOK
51 DaextpoéMrocTs. Konaencaro
R A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHAEHcaTopa. DHEPrUs 3apsKEHHOT0 bubmmorexa LOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTOpa
53 JlabopaTtopHnast pabota "U3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI NENCTBUS U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOIUPOBAJIBHOTO

amnrmapara, CTpyWHOTO ITPHHTEpA.
DIIeKTpOCTaTUYECKAs 3aIHTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHUE DIIEKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Conpotunenue. 3akon Oma a1t
y4acTKa Ienu

56

[locnenoBarenbHOE, apaIeNbHOE,
CMEILIAHHOE COEIMHEHNE
npoBoAHUKOB. JlabopatopHas paboTa
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edso0.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-JleHa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJIC ncrounnka Toka u
€ro BHYTPEHHETO CONMPOTUBICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAS MPOBOJANUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IB.HeHI/ISI MCTAJJIOB OT
TemnepaTypbl. CBEpXIPOBOJAUMOCTh

60

DIEKTPUIECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonmynpoBoiHUKH, UX COOCTBEHHAS U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [TomynpoBonHUKOBBIE
puOopbI

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



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

DIIEKTPUYECKUI TOK B pacTBOpax 1

pacruiaBax 3J1€KTPOJIUTOB. bubanorexka HOK

62 1
DIIEKTPOIUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponaus
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTCITbHBIA 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psa. MoHus. https://m.edsoo.ru/ff0c84ae
[Tma3zma
DnekTpruueckue mpruoopsl U

64 YCTPOKCTBA U UX IPAKTUYECKOE 1 bubnmoreka [JOK
npumeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEeKTpOAMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora o Teme

66 «QnextpocTartuka. [1ocTosHHBIH 1 bubnmoreka [IOK
aeKTpUudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

67 PesepBHblit ypok. KonTponbHas 1 bu6mmoreka [IOK
pabora o Teme "DieKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBublil ypok. O600maronmii ypok 1 bu6mmoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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https://m.edsoo.ru/ff0c86fc
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11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoThI pecypes:
[TocTossHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MarHutHoe mojJe. 1 bubmuorexa [JOK
BekTtop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON MHIYKITUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
B3aumopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas padota «3yuenue 1 1 bu6muoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IIOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

Jle¥icTBue MarHuTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarauTHas uHAyKus. [Totok

6 BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHITYKIIHH»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MAarHUTHOTO TOJIsL KATYLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHuuecKkre yCTpomcTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHutHoe
moJie. DJICKTPOMAarHUTHAS WHITYKIIASDY

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas pabota o teme
«MarsuTHoOe noe.
DJeKTpOMarHuTHasi MHIYKLUS

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

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KosiebaHus. Y paBHEHHUE
rapMOHHYECKHUX KOJICOaHHI.
[IpeBpanienue 3Heprun

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MallblX KoneOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MAcCChI TPY3a»

14

Konebarenbuplit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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AJIEKTPOMAaTrHUTHBIE KOJIeOaHusI B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
AHANOTHUS MEXTYy MEXaHUUECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUAMHU

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KI[GHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CUHYCOUATBHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JENUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U
HaIpsHKEeHUs

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

18

Tpancdopmarop. [IpoussosacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE HIIEKTPUUYECKOT 0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUM 3JIeKTponepeaady

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbsTypa ucnonb3oBanus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



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

Mexanudeckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacrpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIBLHBIE BOJTHBI
29 3ByK. CKOpOCTBh 3ByKa. [ poMKOCTH bu6nmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosokanus
o5 KonTponbhas pabora «Konebanus u bu6nmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonrHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue crera. [TonHoe
)8 BHyTpeHHee oTpaxkeHue. IIpenenbHbii bubnmorexa [JOK
YIOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaboparopHas pabota «3mepenue bu6nmoreka [JOK
MOKa3aTeJisi MPEeJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoeHne n300paxeHwid B bu6nmoreka [JOK



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

nH3e. PopmyIia TOHKOM JIMH3HI.
YBenanyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JIaGoparopHas paboTa

31 «HccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 Wurepdepennus creta. Judpaxims bubnuorexa LIOK
cseta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U yCTPOICTBA U
yCJ0BUS UX 0€301acHOro MPUMEHEHHUs
I'paHuIBl TPUMEHUMOCTH
36 KJ1accuueckoil mexanuku. [loctynarsl bu6nmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKA
37 3amMe/yieHNe BpEMEHU U COKpAIlCHHE orexa I}
— https://m.edsoo.ru/ffOcfa42
DHEpPrusi U UMITYJIBC PEISITHBUCTCKOM Eub OK
. HOJIHOTEK
38 gacTuibl. CBS3b Macchl ¢ YHEPTUeH 1 amorexa L
HMITYTHCOM. DHEprus oK https://m.edsoo.ru/ffOcfc68
Kontponbhas padota «OnrTHka. BuG OK
. nonoTeKa
39 OCHOBBI CHICIIHAILHOM TCOPUHU 1

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. Popmyina [Inanka. DHeprus

bu6muoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
nOIMOTeKa
41 .0 A.T.
orodppexTa. Onerel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(bOTOE)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpexra
Hasnenne cpera. OnbiTel 11. H.
43 JleOGeneBa. XUMHUYECKOE ICHCTBUE bubmorexa IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI but6mmorexa [IOK
KBAHTOBOM OITHUKM https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccessHIIO 0-4aCTHIT bubmorexa LOK
peOP p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas MOz€EINIb aTOMa
bu6muorexa [IOK
47 ITocrynater bopa
Y P https://m.edsoo0.ru/ff0dOafa
Nznyyenue u nornomenne GoToHOB
48 TIpH TIEPEeX0Ie aToMa C OJHOTO YPOBHS bubmorexa [JOK
P P . yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYyroi. Buasl criekTpoB
BomnHoBbIe cBOMicTBa YacTull. BoIHEI
. but6mmorexa [IOK
49 ne bpoiins. KopnyckysspHo-

BOJTHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKICHHOC N3JITYUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaAnOaKTUBHOI'O U3JTYYCHUA

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusinue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyuyeHue

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

53

DHeprus CBA3U HYKJIOHOB B sIIpeE.

S nepHblie peakuuu. SnepHbli
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTUlbl. OTKpbhITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMoaeiicTeug. EquHCTBO
(bu3nUecKoi KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3se3nus,
SIpKI/Ie 3Bé3I[BI, IIJIaHCTHI, ©X BUAHUMOC
nBkenne. CollHEUHAs CUCTEMA

56

Counurte. ComHeuHas akTUBHOCTD.
Uctounuk sneprun CoHIA U 3BE3]



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

57

3BE3/IBI, NX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TTIABHOM
MoClieIoBaTeNbHOCTU. BHYTpeHHEee
ctpoenue 38&31. COBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKICHUN 1
sposrrori CoTHIA U 3BE3LT

58

Mneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHua B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. PazOeranue rajakTuK.
Teopus boubmoro B3peIBa.
PenukroBoe nznyuenue.
MertaranakTuka

60

Hepemennsie mpob6iieMbl aCTpPOHOMUHT

61

Kontpoinbnas pabota «51eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢puszuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa

63

O6o0matomuii ypok. Pons u mecto
(U3HUKU 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posib
(buzmveckoit Teopur B HOPMUPOBAHUHI
MpeACTaBIeHUHN 0 PU3nIecKon
KapTHHE MHUpa




O6o0matomuii ypok. Mecto
(bu3n4IecKoi KapTHHBI MHpa B 001IIeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUI O TPUPOLIE

66 Pe3epBHbIil ypok. MarHuTHOE M0JIE. 1
DneKTpOMarHuTHast HHAYKITUS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIEIMAJIBHOM Teopun 1
OTHOCHUTEIILHOCTH
Pezepusblii ypok. KBanToBas ¢pusuka.

68 3ﬂe£eHTLI};I::T OHOMUU U ! 1 bubmmorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. nox
penakimueit [TapdpentreBoit H.A., AkninonepHoe o61ecTBo «31aTenbcTBo
«IIpocsemenue»

» ®usuka, 11 kmacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkiinonepHoe ob1iecTBo «M31aTenbeTBo

((HpOCBCH.I@HI/Ie»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

but6mmorexa IIOK https://m.edsoo.ru/ff0d1784
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