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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHUN W TpeOOBaHUI K pe3yJsibTaTaM
OCBOEHHMsI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mnpejactaBieHHbix B OI'OC
COQO, a Takxke ¢ yuérom ¢enepanbHOl pabodyeil MmporpaMMbl BOCIHUTAHHS U
KOHIIETIINK TpernofaBaHus yueOHoro mpeamera «Pusnuka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuiickon ®enepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOyyaromuxcs 10-11 xmaccoB npu
oOydeHnn ux (u3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAlpPEIMETHBIM pe3yJibTaTam
oOyueHusl, a TaK)K€ YUYHUTHIBAET HEOOXOIUMOCTH peaH3alul MEKIPEIMETHBIX
CBs3€ll (PM3UKM C €CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMeTamu. B Hei
OTIPEJIEIISIIOTCS OCHOBHBIC LIETU M3Yy4YEeHHsS] (PU3MKU HA YPOBHE CPEIIHEro OOIIEero
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJIbTaTbl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeMETHbIE, TPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKITIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3nMKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1o rogam oOydeHHsl.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe yueOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomem mupe. [lIkonbHbINA Kypc PU3MKK — CUCTEMOOOPa3yOIIHii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (PU3NYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIECCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
¢dbusmyeckoir reorpaduerd W acTpoHoMmmeil. lcronb3oBaHME U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUU  ONpelessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPAHCHOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsSI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcs, B (pOopMHUpOBaHHE YMEHUN NPUMEHATH
HAyYHBIH METO]I TO3HAHUS IPY BHITIOJIHCHUHA UMH YICOHBIX HCCIICOBAaHUM.

B ocHOBYy Kkypca (usmku Uit YpOBHsS CpelHero ooOmiero oOpa3oBaHUs
NOJIOKEH PAN UAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW Mmarepuan Kypca (U3UKU
o0beIMHEH BOKpPYT ¢u3nyeckux Teopuil. Bemymum B Kypce sBisercs
dbopMHpoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus MOpeAnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMANa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHSI
bu3ukn ¢ pa3BuTMEM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOIEMaMHU.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTHYECKUX MPUIIOKCHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercsi TMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX O3KOJOTHYECKHMM TMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKH M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JIeM palMOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€3011acHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (U3MKM HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHUs SBIAIOTCS (PU3MUECKUE T€OpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3NUECKON TEOPUH, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TPHUPOJAE, TpaHHUlAX
MPUMEHUMOCTH TEOPUH, A OINWCAaHWUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Hpexie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca U3MKM — 93TO HCIOJIB30BAaHHE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B Iporpamme 1o (usnke oObeIUMHEHBI B OOMIUK CIIMCOK YUYCHHYECKHUX
MpaKkTUYeCKux paboT. BhiieneHne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJAMMBIX NS KOHTPOJsSI M OIEHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
0o0pa3oBaTEIBLHOIO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHameHuss kaOwHera u3uku. Ilpm »>TomM oOecrmeumBaeTcs OBJIAJICHHE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUThL KOCBEHHbBIE W3MEPEHUs, HUCCIIEeIO0BaHUS
3aBHCHUMOCTEH (HU3UYECKMX BEIMYUH W TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEIOKEHHBIX TUTIOTE3.

bonpimioe BHUMaHWE yAENSETCS PEHICHUIO PAcCUYETHBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SBHO
3aJaHHON (PU3MYecKOi MOJIEIIbIO, TTO3BOJISAIONINE TPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pazzesnoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJeNnu sl CUTyallMd TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO0ECIEUeHHI0 Yy4eOHOro Iporecca 0a3oBBIM YpOBEHBb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHMsl JOJIKEH U3ydaThCsl B YCIOBUSIX
MPEeIMETHOrO0 KaOWHeTa (U3WKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B xabunere (U3MKU NOKHO OBITH
HeoOXxouMoe JiabopaTopHOoe OOOpYJIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKe YUCHUYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOpMHUPYETCs B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe TMO (HU3HKE KIIOYEBBIX IEMOHCTPAMN IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  TPOILECCOB, OMIUPUYECKHX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHYECKHUX TMPAKTUUYECKUX padoT
dbopmupyeTCcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX WU ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTpEMJICHHUS OOYydYalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PECHHS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNH O poNH (PU3MKH I Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eNield 00ecreunBaeTcsl pelieHneM CIIeAyIomuX 3a1ady B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHne  CHUCTEMBI  3HaHMM 00  o0mmxX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopmMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsiCHeHUs (PU3MYECKUX SBJICHUW B TMPUPOAEC W A TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pELIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
¢uznyeckoil Monenblo, 3axad, MNOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NUeCKor MOJIEIH, aICKBATHON yCIIOBUAM 3a/1a4u;

e TMOHMMaHUE (PU3NUYECKUX OCHOB U MPHUHIMIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHUSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHMS U TPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTalnuu UHPOpMAaIUU,
OIPEJENECHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTHUSI YMEHUN MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kinacce — 68 4acoB (2 yaca B HEJIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JaOOpaTOPHBIX M
MPaKTUYECKUX pabdoOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBIOOD
MPOBEJCHUS J1a0OpAaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HaydHple METOIBI MO3HAHUS OKPYXKAIOIIETO
Mupa. Posib DOKCriepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pU3HKe.

MopnenupoBanue (U3MUYECKUX SBIEHUN MU mpoueccoB. HayuHble rUnmoTe3sbl.
®dusnvecKkre 3aKOHbI U TEOPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponp n MecTto Qusuku B pOpMHUPOBAHUM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aABvkeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBHYKEHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MAaTEepUaIbHOW TOYKH, MX NPOEKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
ClioxkeHue nepeMenIeHN U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EepPEMEIICHUS
MaTepuaIbHOW TOUYKU OT BPEMEHHU.

CBoOoHOE najzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuueitnoe  nBwxkeHue. JIBWkeHHME  MaTepUadbHOM  TOYKH MO
OKPYKHOCTH C MOCTOSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAsI
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JIBU>KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WLIKOCTPALIMS KUHEMATUYECKUX XapPaAKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIB30BAaHUEM TIPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRBE.

HaOmronenne ABWKEHHMS Tejaa, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHust CBOOOIHOTO I1aICHHMS.

HamnpaBienue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSAMH, HPOWICHHBIMM TEJIOM 3a
MOCTIEIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU NIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne NBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBblid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUTA MaTepUalIbHOM TOUKHU. TpeTunii 3aKkoH HbproTOHA 1711 MaTepUalbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoJibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuia TpeHus: nokos. Kosdduunent tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>KEHUU TeJa B KUJKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpallaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHUJIbI OTHOCUTEIBHO oOcHu BpaunieHus. Ilnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOJIIIUITHUKH,
JIBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBeHne nHEPIUN.

CpaBHeHHE MacC B3aMMOICUCTBYIOMINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIiuu.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABbEME U MTAaJICHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B MPY>XUHE U
pe3MHOBOM 00pa3Ile, OT ux AedopMaIiuH.

HccnenoBanne yclioOBUM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

NmMnynbe MatepuaqbHOW TOYKHM (Telia), CHUCTEMBbl MaTepHaIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTeHumnanbHast SHEprus yIpyro
nehopMupoBaHHOM  TIpyXKHHBI.  [loTeHIManbHAs  SHEprus Tejda  BOJM3HU
MMOBEPXHOCTH 3EMIJIH.

IToTenumanbHbIC u HEIOTCHIIMAJIbHbIC CHJIBI. CBs3b paboThI
HEMOTEHIHUAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPTrMHU CHUCTEMbI TEIL.
3aKOH COXpaHEHHUSI MEXaHUYECKOU SHEPTUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJIOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBM)KECHHUE.

[lepexona MOTEHIMANTBHON YHEPTUU B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI ABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsiz padOThI CUJIbI ¢ U3BMEHEHWEM MEXaHMYECKON SHEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MonekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONM TEOPUM M UX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHLl BelecTBa. MoJenu CTpPOECHMS Ta30B, >KUAKOCTEH U
TBEPJIBIX TET M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojeieii. Macca u
pa3mepsl Mosekyi. KonndectBo Bemectsa. [loctossHHas ABoraapo.

TemmmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopnens  unpeanpHOoro rasza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPIMU TEIUIOBOTO ABMXKEHMS dYacTull rasa. lllkama
temneparyp KensBuna. I'azoBbele 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBieHUe H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita IlTepHa.

OneIThI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyJa.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUA WJEaIbHOrO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUN
00BbEMa KOMHATBI, IaBJIEHUA U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucremMa. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3mMeHeHus. KonuuectBo Temnotel u padborta. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYeHHUE. Y IeTIbHAs TEINIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIIonepeaye.

[lonsitTue 00 anmabatHoM mpouecce. [lepBbIi 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTuMocTh Mpo1iecCoB B IPUPO/IE.

TermmoBele ~ MammHbl.  [IpuHOUMOBI  AEHCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamnHax. Kodp@uIUEeHT Moie3Horo
nerctBug TeroBo mammebl. [{ukn KapHo m ero ko3duimeHT mose3Horo
JNEUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEW J3HEpPruM Tejia MpPU COBEPLICHUHM PAaOOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JIEWCTBHEM CXATOro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MmyTéM TpeHus (BUI€OAEMOHCTPAIIs).

N3meHeHne BHYTpEeHHEH SHEpTrun (TeMIiepaTyphbl) Teaa Npu Terionepeaaye.

OnbIT 1mo anuabaTHOMY pACIHIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmosanus eeuecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHJeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbI map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIMs CBOMCTB
kpuctayyioB. Kuakue kpucrauibl. CoBpeMeHHbIE Marepuanbl. [lnaBrneHue u
KpUcTaJIM3anus. Y IeabHasl TeroTa miasienus. Cyonumanusi.

VYpaBHeHHE TEII0BOro OanaHca.

TexHuueckre ycTpoONCTBAa M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TMOJTYUYCHHUs] COBPEMEHHBIX MAaTepHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEpEHHUS BIAXKHOCTH.

HabGmronenune HarpeBanus U MjIaBiIeHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEILHON BIIa)KHOCTH BO3AyXa.

Paznen 4. JinekrpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auusi Tela. OJIEKTpUYEeCKUil 3apsan. JlBa Buaa 3IIEKTPUUYECKHUX
3apsanoB. [IpOBOAHUKM, IAMAIIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsl.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpuyeckoro mnosst.  [IpuHnmn



CYHEPHO3ULIUNA DIEKTPUYECKUX Nosen. JIMHMKM HAnpsyKEHHOCTH JJIEKTPUYECKOIO
TOJISL.

Pabora cun  anektpocratudeckoro  mousist.  Ilorennwman.  Pa3zHocThb
MOTEHIHUAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATHYECKOM IIOJIE.
JnanexTpryeckas MpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TElL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAJLIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAsA CWJIA WU BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpryeckoi nenu. KopoTkoe 3aMbIKaHHe.

DOnexkTpoHHass  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKWY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOAMMOCTH
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexosa. [1oaynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B  pacTBOpaXx H  paciuiaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIIH3.



DJNeKTpuuecKu TOK B Ta3zax. CamMOCTOSTENbHBIH M HECaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHKM TOKA, OAJIEKTPOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHUS, BAKYYMHBIA JUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 11O/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHitbl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUSI UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOIIAH MONEPEYHOr0 CEYEHUsS U MaTepHaIa.

CmMemaHHoe COeTMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABWXKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIEW CUIIbI MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroienue snexrpomnmnsa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 Kitacce oCylIECTBISETCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKHU,
OMoNoruu, XMMHUH, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3yUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3AKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEINPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHMM, JMHEWHas (YHKIHUA,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPpUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >)KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAas Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: mpeodOpa3oBaHUE NBIKEHUN C HCIOIH30BAaHHEM MEXAHHU3MOB,
y4€T TpeHUS B TEXHUKE, MOIIIUITHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBas TypOWHa, OBITOBOH XOJOIUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM 4YHCJIE HAHOMATEPHAIIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE BJIEKTPOIPHUOOPOB,
KCEPOKC, CTpYHHBIN IPUHTED, DIIEKTPOHATPEeBATEIHHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoguHaMuKa

Tema 3. Macnummnoe nose. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoJEWCTBHUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpuHIMnD cynepno3uunun
MAarHuTHBIX noJsied. JIMHMKM MarHuTHOM WHAYKIWU. KapThHa JTWHUNA MarHUTHOM
WHIYKIWAH TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUWAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aAMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoyJib ¥ HalpaBlieHHe. J[BUKeHUE 3apsiKEHHON YacCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKOMHA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAH. OJIEKTPOABIXKYIIAS CHJIA HWHIAYKIUHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKTpuyeckoe moJie. IDIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
MIPOBOJTHUKE, IBUAKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs  CHIIA
CaMOWHIYKIIHH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MAarHuThl, JJECKTPOMArHUThI, BJIECKTPOJBUTATEb, YCKOPUTEIH >JIEMEHTAPHbBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JluHuM UHAYKIIUA MAarHUTHOTO TIOJISL.

B3aumoperictBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBreHME 3IEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIbI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHUuTHOTO MOTOKa.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MNOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pasznes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXrHHBIN MasATHUK. MaTeMaTUYECKUU MAsTHHUK. YPaBHEHUE T'apMOHUYECKUX
kosebanwmii. [IpeBparenne sHepruu Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AIEKTPOMarHUTHIMU KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPrUU B UJEATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATHUTHBIE KOJIEOAHUSI.

Ilepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa H
HaIpsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTPEOIICHUE IIEKTPUUECKOM
HHEPrur. DKOJOTUYECKHE PUCKH NPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapamMeTpoB KoJieOaTEIbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTUYECKUI MasiTHHK).



HabOmrotenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOmronenue pe3oHanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mnpu TOCIEIOBATENBHOM COEAWHEHUM PE3UCTOpPA, KATYIIKHU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie padbomol

HccnenoBanre 3aBUCUMOCTH TIEPUOJA MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEepeMEHHOr0 TOKa B IENM W3 MOCIEIOBATEIIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 80JIHbL

Mexanuueckue BOJIHBIL, yCHOBHUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacrpocTpaHeHuss M JuiMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiiCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3JeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI pagUOCBA3U U TENEBUACHUS. Paguonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJILHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

HabGmronenue orpakeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenne uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
npesioMJIeHUE, MoJspu3anus, Audpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBeTa. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbBIl yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

ColOuparomie u pacceuBaroiue JuH3bl. ToHkas auH3a. DOKycHOE
paccTosiHME W ONTHYECKas cuja TOHKOM ymH3bL. [locTpoeHune m300pakeHud B
coOuparolux U paccenBaromux JuH3ax. Dopmyia TOHKOW JHH3bI. YBEIUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOmOIEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkuusa cBera. JudpakiuoHHas pemérka. YcloBUe HAONIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, TPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHEHOE pPACHPOCTPAHEHUE, OTPAKEHHE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpEeHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB U300payKeHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

Habmronenne nudpakiuu cBera.

HaOmronenue aucnepcuu cBera.

[TomyyeHne cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue cexTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yyuenuueckuii sxcnepumenm, 1abopamopmusie pabomol



N3mepenue nokaszaresns NpeIOMIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JTMH3AX.
HaOmronenue aucnepcuu cBera.

Paznen 6. OcHOBBI cIeNUAIBbHON TEOPUH OTHOCUTEIBLHOCTH
I'pannupl  NPUMEHUMOCTH  KJjlacCMueckor  MexaHukd.  [locrymarsl
CIICLIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpalIECHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SHEPrUEd U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBl. DHEPrus
IIOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u s3HEpruu GOTOHA C €ro0 YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3aK0HBI
dboroaddekra. YpapHenue IDiHmTerHa 11 porodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBrenne cBera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckre ycTpoiicTBa W MPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTumK, cCoIHEUHas baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(deKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GhoTodddexTa.

CBeroaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHI.
ILmanerapnas moxaens aroma. Iloctynatrsl bopa. U3myuenue u mornomieHue
(OTOHOB MpU MEPEXO/€ aTOMa C OJHOIO YPOBHSI SHEPIMM Ha Jpyroi. Bunel
cnekTpoB. CIEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHoBele cBoiicTBa yactull. Bonusl ge bpoins. KopnyckysisipHO-BOJTHOBOM
Ty alli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

HaOmronenue tuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sifapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMma-U3Iy4YEHUS.
Bnusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA U HeWTpoHa. HykionHas mojaens siapa IelizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnag. DNEKTPOHHBIM U MO3UTPOHHBIM Oeta-pacnan. ['amma-
U3JIy4eHre. 3aKOH paJIuOaKTUBHOIO pacIaia.

DHeprus CBs3M HYKJIOHOB B sifjpe. Snepubie cuibl. [{edexT maccsl sapa.

SAnepubie peakiuu. JleneHue u CUHTE3 SAEP.

Snepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGiemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOMIOICHUS U PETUCTPALIUN HIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTUHBI MUpAa.

TexHu4yeckne yCTpOHCTBa M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre TpEKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHS acCTpOHOMUHM. [IpHuKiIasHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUKCHHE.

ConneuHas cucreMa.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruum ConHua MU 3BE3N.
3BE3/BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[parpaMMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTBY». 3BE3Abl TIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEI0OBATEIBHOCTH. BHyTpeHHEe CTpOEHHE



3B€3/1. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii I[Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNamaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
rajaKkTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe usinydeHue.

MacirabHas crpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpe/IeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEepHOro MoyIapus U ipKue 3BE31bI.

Habmronenus B Teneckon Jlynsl, uraneT, Mieunoro [lytu.

Oo6o0maromniee NOBTOPEHUE

Ponp u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATUYECKON chepax MesTeIbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4HOUN KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMuUpOBaHMM TpEACTaBICHUN O (U3NUYECKOW KapTUHE MHpa, MECTO
(dbu3nYecKol KapTUHBI MUpa B OOIIEM PSIYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsA B 11 kiacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAT€MAaTHKH,
OMoN0TNY, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (hakT, TUnmoTresa, (u3Mdeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0/ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pemwieHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMM, MNPU3HAKK MOA0OUSI TPEYTOJIbLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX (puryp u o0béma Ted.

buonoeusa: »nextpuueckue SBICHUS B JKUBOW MpUPOJE, KoyieOaTelabHbIE
JIBMOKEHUS B )KMBOM MPUPOJE, ONITUYECKUE ABJICHUSA B KUBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PEIETKH, CIEKTPAIbHBIN
aHaIu3.



l'eoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKM MArHUTHBIX Py,
dhoTochEMKA 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUIA.

Texuonocus: NWUHUAM DJIEKTPOIEpENady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajiap, PaguONpPUEMHUK, TEIEBU3OD,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA allliapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPE/IHET'O OBIIET'O OBPA3OBAHUSA

OcBoenne yuebOHOro mpenMera «®Pusnmka» Ha YPOBHE CpeIHEro oOIIero
oOpa3oBanus (06a30BBI YPOBEHB) JOIKHO 00ECIICUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yIeOHOTO mpeamMeTa « DU3nKay JOJDKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITAa ACATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBIICHUI
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEILHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpraHu3alliy;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA UHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaxJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JIESITEILHOCTH YUE€HOIO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYAyIIErO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETo (PU3UUECcKO HayKe;



5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InyHbIM cdepaM MpoPECCHOHAIBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccruu U peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(bU3HUKY HA TPOTSHKEHUN BCEH KU3HU;

6) 3K0JI0rN4eCKOro0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYyJIbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHUECKUX IpoOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHHUE ICMCTBUN B OKPYKAOLIEH CPENE HA OCHOBE
3HAHHU LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH JKOJIOTWYECKOW HANpPaBIEHHOCTH HA
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4HOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpOLECCE
u3ydeHus: (QU3UKKA ~ OCYHIECTBJISATH  NPOEKTHYHO U HCCIEA0BATENbCKYIO
JEeSITENbHOCTh MHIWBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS
ba3oBbie JJornyeckue aeicTBUA:
CaMOCTOSITeILHO  (OpPMYyJNIHpPOBaTh W AKTyaJlM3UpPOBaTh  MpoOIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JICATECIIbHOCTH, 3aJaBaTh NapamMeTpbl W KPUTEPUH UX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PacCMATPUBAEMBIX
(UBUYECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a MMEIOITUXCS
MaTEpUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX  pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/ibCKue JeHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH M METOAAMHU
bu3nUecKoil HayKu;



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON EATEIbHOCTH
B 00yiacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOUCKY
METO/IOB pelIeHusl 3a/ay (U3MYECKOro COJEpKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/IOB [TO3HAHHSI;

BJIAQJIETh BHUJAMU JIEATEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETalUy, TMPeoOpa3oBaHUI0 W NPUMEHEHUI0 B Pa3IUYHBIX y4EOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HKU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaauvy,
BBIIBUTaTh TUIOTE3y €€ pelleHMs, HaXOAWTb apryMEHThl JJIs JI0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE pEIICHUA 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NEeSATEeNbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWUsA 10 (U3MKE B TMPAKTUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4eHUs] UHPOpMaluu (U3UUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOMCK, aHAaJIM3,
CHUCTEMAaTU3alMI0 M HWHTEPIpeTalni0 MHPOPMAlMU pa3IMYHBIX BHUIOB U (opm
MIPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINU;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX H  KOMMYHUKALIMOHHBIX
TEXHOJIOTHI B pEUIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3ajady Cc coOmofeHrueM TpeOOBaHUM JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECypcocOepeKeHHs, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COACpXkaHHUs B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3HAYeHHS] MH(DOpPMAIUU U 1IeJIEBOM ayTUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy nIpencTaBlIeHUs U BU3yallU3aliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YUeOHbI€ TeliCTBHUSI:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallMd ¥ CMATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh U HCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU € yU€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JICMCTBUH,
pacrpenensiTh pojid ¢ YYETOM MHEHHMHA YYacTHHUKOB, OOCYXKIaTh pe3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHKAa KOMaHIbl B
o0l pe3ysbTat o pa3padOTaAHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEW C NO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynisiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABIJISITh IUIAH PELIEHUS PAaCUETHBIX U KAaYECTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH W MIPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX PEAIIOYTEHUN;

JienaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedUieKCMM  KaK  OCO3HaHMS
COBEpIIAEMBIX JIEMCTBUA M MBICIHUTEIBHBIX MPOUECCOB, WX PE3YJIbTATOB H
OCHOBAHMUI;

UCTIONIb30BaTh MPHUEMBI peiiekcun Ui OLEHKU CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI APYTMX TIPH aHaJu3e pe3yJbTaToB
JeSITENIbHOCTH,

MPUHUMATh Ce0sl, MTOHUMast CBOU HEJIOCTATKHU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHaIW3e pe3yJIbTaToB
NeSITENIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMHOKH.

B mporecce qoCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢Gu3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS Y 0OyYaroIIuXcs
COBEpPIIICHCTBYETCS AMOIIMOHATbHBIN WHTEJICKT, TIPEAITOIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIHHOE
COCTOSIHWIC, BUCTh HAaNpPaBIECHUS Pa3BUTHs COOCTBEHHOW 3MOITMOHATBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTHIKCHHIO IETH U
yCcrexy, ONTHMHU3M, WHHUIMATHUBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MMOHMMATh AYMOIMOHAIIEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOHMINKTHL.

INPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUIA:

JIEMOHCTPHUPOBATh Ha IpUMEpax pojib U MeCTO (DU3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3HUYECKUX MOJIETICH:
MaTepualibHas TOYKa, HHEpIMalbHasl CUCTeMa OTCcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUECUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHur PU3NUECKuX 3a/1ay;

pacrio3HaBaTh (pU3HYECKHE SBICHUS (IIPOIECCHI) M OOBICHATh X HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOM TEOPUU CTPOCHUSA BEIIECTBA M



JIEKTPOAVMHAMHUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE [0 OKPYKHOCTH, HWHEpIus,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ IPU HATPEBAHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHUE, UCIIAPECHHUE, KOHACHCALWs, IUIABICHUE, KPUCTAIIM3ALUA, KUIIEHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMH COCTOSHMS Ta3a B M30Ipoleccax,
ANEKTpU3anus TeJl, B3aUMOACHCTBHE 3apsAI0B;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (DU3MUECKHE BETUYMHBI:
KOOpAWHATa, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJa,
UMITYJIbC T€JIa, KUHETUYECKash DHEPIHs, NOTEHUUAJIbHAS HEPTUS, MEXaHUYECKAS
paboTa, MeXaHM4YecKass MOIIHOCTb; MPHU ONHCAHWUU MPABHIBHO TPAaKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W E€IUHMIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONINE NAHHYIO (U3UUYECKYIO BEIIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TENl W TEIUIOBHIE SIBJICHMS,
UCHONB3ysl (U3MUECKHE BEJIUYMHBL: JaBJIEHUWE Tas3a, TeMIepaTrypa, CpeaHss
KMHETUYECKAsl HEPrus XaOTUYECKOI0 JABHUKEHHS MOJIEKYJ, CPEIHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PUIMEHT TMOJE3HOTr0 JEWCTBHUS TEIJIOBOTO JIBUraTessl; MHpHU ONHCAHUHU
IPaBWJIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOJNb3YyEeMbIX BEJIMYUH, UX
00O3HAaYEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOLIME JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBI: 3JIEKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB;
IpU ONHMCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTb (POPMYIJIbI, CBS3BIBAIOIIHE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTUMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHE MPOIECChl U SIBICHUS, UCHONB3Ys (pU3nyeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroTOHa,
3aKOH COXPAHEHHsT MEXAaHMYECKOM DJHEPruH, 3aKOH COXPAHEHUS HMITYJbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
DIEKTPUYECKOr0 3apsiaa, 3akoH KylioHa, Ipu 3TOM pasnuyarb CIOBECHYIO
GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3indarh yCIOBUS WMX O€30MAaCHOTO MCIOJIb30BAHUS B
MMOBCEJIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAaHUIO (DU3MYECKHX SBICHUN U
IPOLECCOB C HCMOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MpH 3TOM
dbopMmynupoBath npobieMy/3aady M TUIOTE3y Y4yeOHOro HSKCIEpPUMEHTAa,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBHIBOIHI;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHbIE M3MEPEHUS! PU3NUECKUX BEIMYUH, MIPH
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BETUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TAOJIUII U TPpaUKOB, A€NaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOJro1aTh MpaBuiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHOMN
JESATENLHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemarb pacy€éTHbIE 3aJaud C SBHO 33JaHHOW (PU3NYECKOH MOJENbIO,
UCHOJB3YS (PU3MUECKHEe 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4uu
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOaUMBbIC IUIsl €€ pellleHus, MPOBOJAUTHh PACUEThl U OLEHUBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BETUINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4U: BHICTPABATh JIOTUYECKH HETIPOTUBOPEUUBYIO
HEMOYKY PACCYXICHUI C ONMOpoi Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
nH()OPMAITMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEICTaBIICHUsS Y4eOHOU M HAy4YHO-TIOMYJISIPHOM MH(POpPMAIIMU, OIYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOIyIaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3WKE B TOBCETHEBHOW >KU3HU
JUIsl o0ecriedeHus: 0e30NacHOCTH MpU 00palIeHUuu ¢ IpUOOpaMHU M TEXHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIoIel Cpejie;



paboTaTh B TpyNIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIbI, PAMOHAIBHO pacHpelessTh OOS3aHHOCTH WU
IUIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJI€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIICHUE pacCMaTpUBAaEMOM TPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B NPAKTUYECKOU AECATEIBHOCTU JIFOAECH, LEIOCTHOCTh UM E€IUHCTBO
(bu3NYecKoil KapTUHBI MUDA;

VYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN 3IEKTPUUECKUI 3apsijl, JIyd CBETa, TOUEUHbIA UCTOYHUK CBETA, SiACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH pelieHuHu (HU3NIECKUX
3azay;

pacno3HaBaTh (pU3MYECKUEe ABJICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKU: 3JIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MarHuTOB, DJIGKTPOMArHUTHas WHAYKIUS, JCHCTBME MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsill, AJIEKTPOMAarHUTHBIE KOJI€OaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUSl CBETAa,
dbotoanekTpudeckuit 3pdekt (pororddekr), cBeToBOE NaBlIeHNE, BOZHUKHOBEHHE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaNOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHONB3Yyd (PU3UUECKUE BEIMYMHBIL:
AIEKTPUYECKUI 3apsAJl, CUJla TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, SIEKTPUUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAs CUia, paboTa TOKa,
WHIYKIMST MAarHUTHOTO TMoJjsi, cwia Awmrmepa, cuwia JlopeHia, MHIYKTHBHOCTb
KAaTYUIKWA, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IpoIecce
TFApMOHMYECKUX DBJIEKTPOMAarHUTHBIX KojJeOaHuM, (POKYyCHOE pacCTOsHUE U
ONTUYECKAs] CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI
CMBIC]T HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYeHHs] M €JAMHMIIbI, YKa3bIBATh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTHUMH
BETTUYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SBJICHHUS U TMPOILIECCHI, HCIOIb3YS
(bu3MYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



94acToTa CBETa, PHEPTUS ¥ UMITYJIbC (DOTOHA, IEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, TPU ONMUCAHWUU MPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICIH
HCIIOJIB3YEMBIX BEJIWYUH, MX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JIaHHYI0 (UBUYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHANIM3UPOBATh (PU3UYECKHE IMPOIIECChl U SIBICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U TapalIeIbHOTO
COCMHEHUSI MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHEHUEe DiHIITEHHa mns poroaddekra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4ucia, Mmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PacMajia, Mpy STOM pa3iudarh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUS (TCpaHMIlbI, O00JACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

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

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU HTOM
dbopmynupoBath MnpobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopmMyIHpOBaThH BHIBOIHI;

OCYIIECTBIISAThH MPSAMbBIE M KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIMYWH, TPU
TOM BBIOMpPATh ONTHUMAJBHBIN CIOCOO HM3MEPEHHS M MCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIMYUH C HCIOJIb30BaHUEM
OPSAMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BUJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh MpaBuiia 0E30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM H MPOEKTHOMN
JESATENLHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHbIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOH MOJENbIO,
UCIIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3aJja4H
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,



HEOOXOUMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEATbHOCTD
HOJIyYEHHOT0 3HaueHus (PU3NYECKOM BETNUNHBI;

pemaTh KaYECTBEHHBIE 3a/1a4: BBICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUYUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM HA H3YYEHHBIE 3AaKOHBI, 3AKOHOMEPHOCTH H
(bU3UYECKHE SBICHNUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIU
Y IPEICTaBIICHU YYEOHOU M HAy4YHO-NOMYJSIpHOU MH(POpMaLUU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOIO MCIOJIb30BAHUS B MTOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU IpU 0OpalleHuy ¢ TpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0pPOBbs U COOJIOJCHUSI HOPM DKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TIpyNI€ C BBINOJHEHUEM PA3IHYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO PpaCHpelessTh OO0S3aHHOCTU U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB H TeM ungposbIe
Ne i/m P Konrtpoubnsie | IIpakrnyecku (ucpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThl
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa U METOAbl HAYYHOr'O TTO3HAHUS 2 bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemarika > ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Jlunanka / https://m.edsoo.ru/7f41bf72
Bbu6nmoreka [JOK
23 3aKOHbI COXpaHEHUS] B MEXaHUKE 6 1 hitos://m.cdsoo. /741 bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 1 bubnnorexa [JOK
' TEOPUHA https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
3.2 OCHOBBI TEPMOMHAMHUKH 10 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIE Mepexoabl

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




Hroro no pazgeny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [HOK
4.1 C) 1
flerTpocTathia 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYecKuii TOK. ToKu B 12 bubnmoreka [JOK
' pas3IMyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTuyeckne (up )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
L1 MaruauTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubmunoreka LIOK
) WHIYKLIUA https://m.edsoo.ru/7f41¢97¢
Htoro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKUe 1 AIEKTPOMATrHUTHBIE 9 | bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHu4eCKHEe U DJIEKTPOMArHuTHbIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nunoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbHOU TEOPUH 4 bubnuotexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKH 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [JOK

4.2 CrpoeHue atoma 4 https://m.edsoo.ru/7f41¢97¢
bubnmoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTBl aCTPOHOMUU U acTPOPU3UKU 7 hits://m.edsoo.ru/7f41c97c
Hroro no paznemy 7
Pasznen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o061maroiiee NOBTOPEHHE 4 ngg;;fg;gg% 41¢97c
Ntoro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypchl
®u3uka — Hayka O PUPOJE.
1 Hayunsie MeTZ bl HOIE)HaI,)HI/ISI 1 bubmmorexa [JOK
y 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero MUpa
Ponb 1 mecTo usuku B

) (hopMUPOBAHUU COBPEMEHHOM | bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
[IPAKTUYECKON JEATEIBHOCTH JIIOIEH
Mexanudeckoe IBUKCHHE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
nerokeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE nIpsiIMOSIMHEHOE 1 bubmuorexa [JOK
JBMKECHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NPSIMOJIMHEHHOE | bubnuorexa [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOe nazieHue. Y CKOpeHue | bubmmoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39¢cc

bubmnoreka [IOK

7 Bxomnas komriekcHast pabora. 1 1

A p https://m.edsoo.ru/ff0c3ada

8 KpuBonunerHoe 1BHXEHUE. 1 bubnuorexka [JOK

JIBrKeHne MaTepuaJbHOW TOUKH 110

https://m.edsoo.ru/ff0c3be8




OKPYKHOCTH.

[IpuHuun oTHOCHTENBHOCTH [ anmues.

bu6mmoreka [{OK

Kunernueckast sHeprust MaTepruagbHON
ToukH. Teopema 00 HU3MEHEHUH

9 HNueprmanbHble CHCTEMBI OTCUECTA.
pit . https://m.edsoo.ru/ff0c3be8
IIepBs1it 3ak0oH HproToHA
Macca tena. Cuina. [lpunnun
Cynepno3uiuu cuil. Bropoi 3akox
10 I‘;]BIOI;OHa IUIS MaTe I/IaJUI:Hoﬁ TOYKH buGnnorexa [IOK
. p ) https://m.edsoo.ru/ff0c3be8
Tpernii 3akoH HeroTOHa 1151
MaTepuaIbHBIX TOUEK
3akoH BceMUpHOro TsaroreHus. Cuna
11 TsixecTH. [lepBast kocMuueckas bubmorexa HOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koadduument Tpenus.

13 Cuia CEH OTI/IBJ'IeI-(IbI/I(lf)I pu I[BI/I)P;(GHI/II/I bubmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
TeJla B )KMJAKOCTU WU ra3e
[TocTymarenbHOE U BpaIaTebHOE

14 JBUKEHHE a0COIIOTHO TBEPAOIO Tela. bubnuorexa [JOK
MowmenT cuibl. [lneuo cumsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
NMnynbsc MmaTepuaibHON TOYKH,

15 CHUCTEMbI MaTE€PUAIbHBIX TOYEK. bubnuorexa [JOK
Nmmynbe cuibl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKCHHE

16 PaboTa 1 MOIITHOCTH CHIIBL. bubmmoreka [{OK

https://m.edsoo.ru/ff0c4502




KUHETUYECKOW SHEPrUun

17

[ToTenumanbHas SHEPrHUs.
[ToTeHuuanbHas 3HEpPTrUs yupyro
ne(OpMUPOBAHHO MPYKUHBI.
[ToTenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMITH

bubmnoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHmanbHBIE U HEMOTEHIINAIBHBIC
cwiibl. CBsi3b pabOTHI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEpPrUU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI €
N3MEHEHHEM MEXaHNYEeCKOM OHEPIrUn
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

[TpoBepounas pabora mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKEY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TOJI0XKEHUS MOJIEKYJIISIPHO-
KUHETHYeCKoU Teopun. bpoyHoBckoe
nskenue. Anddyszus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTUII BEIESCTBA.
Mopenu cTpoeHHusl ra30B, JKUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. Konudyecto




BemiectBa. [locrosunas ABoraapo

TemoBoe paBHoBecue. Temneparypa
u e€ nu3Mmepenue. Illkana remneparyp

24 Henbcus. Uneanvusliii raz B MKT.
OcHoBHoe ypaBHeHne MKT

’5 IIpoMexyTouHass KOMIUIEKCHAs bu6nuoreka [IOK
paborta. https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

2 CpeaHel KUHETUYECKON YHEPTUHN bubnnoreka [JOK
JBHYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH JlanbToHa. ['a30BbI€ 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanne 3aBUCUMOCTH MEXAY
rapamMeTpamu COCTOSIHUS
Pa3peXKEHHOT0 Ta3a

79 M3onporiecchl B aeaabHOM ra3e u ux bubmnoreka [IOK
rpaguvecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crocoObl €€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UEAILHOTO
rasa

31 Bunsl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
32 VY nenpHas TETUIOEMKOCTH BEIIECTRA. bubnuoreka [JOK

KonngecTBo TemnoTs! mpu

https://m.edsoo.ru/ff0c5¢36




Teronepenaye. AnuabaTHbeIN Iporece

[IepBblil 3aKOH TEPMOAVHAMUKH U €TI0

bu6nuoreka [JOK

33
MPUMEHEHUE K U30ITPOLIECCaM https://m.edsoo.ru/ff0cSefc
HeoGpatumocTs nporeccoB B
34 npu (F)) e. Bropon I;aIIjOH bubmmorexa LIOK
prpoZe. p https://m.edsoo.ru/ff0c6230
TePMOJAMHAMUKU
15 [Tpunuun neiicreus u K1 Teruiosoit bubnuoreka [IOK
MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KI1J]
37 DKOJI0ru4ecKue mpooeMbl
TETIODHEPTETUKH
18 O6o06matomuit ypok « MoJekysipHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKID https://m.edsoo.ru/ff0c6938
[IpoBepounas pabora mo Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU
40 [TapooGpazoBaHue U KOHACHCALIHSL. bubnuoreka [IOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS U OTHOCUTEIbHAS
41 BJIQYKHOCTh BO31yXa. HackllieHHbIH brbmmorexa [TOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramimueckne u
4 amop¢HbIe Tena. AHUZOTPOIHS bubnuorexa [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctamuibl. COBpEMEHHbBIE MaTEPHUAIIBI
[InaBnenue U KpucTaUIU3AIH.
bu6mmoreka [{OK
43 VenapHas TEIUIOTAa IJIaBJICHHU.

CyOmmmartust

https://m.edsoo.ru/ff0c6708




bu6mmoreka [IOK

44 VpaBHeHHE TenI10Boro dajganca
p https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tea. DIEeKTPUICCKUI
45 3apsa. J{Ba Buaa 3IE€KTPHIECKUX bubmorera [JOK
Pt A p https://m.edsoo.ru/ff0cé6bcc
3apsa0B
IIpoBOIHUKH, TUDIIEKTPUKH U
46 H(I))J'I TIPOBOIHUKH 3aK(I))H COXpaHEeHHUs bubmmorera [TOK
YHpOBOZA ’ p https://m.edsoo.ru/ff0cé6bcc
AJIEKTPUYECKOTO 3apsia
BsaumopeiicTBue 3aps10B. 3aKOH
47 Kynona. Toue4yHbIN 3JIEKTPUYCCKUI bubmorexa HOK
y ) P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsisk€HHOCTB 3JIEKTPUYECKOTO
43 nosist. [lpuHnun cynepnosunuu bu6mmorexa [IOK
BJIEKTPUYECKUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit aeKTpocTaTu4ecKoro
49 nois. Ilorennuan. PasHocTh buGnnorexa [IOK
) Hat. https://m.edsoo.ru/ff0c6£00
OTEHI[MAIOB
IIpoBOOHUKY U AUIIEKTPUKH B
50 3}1121@ OCTaTUYECKOM nolee bubnmorexa [IOK
p ’ https:/m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTb
bu6nmoreka [JOK
51 OnexTpoéMKocTh. KoHaeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DnEeKTPOEMKOCTD IIIIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubnmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopartopHnast pabota "N3mepenne

3JIEKTPOEMKOCTH KOHAeHcaTopa"




54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMIMPOBAILHOTO
amnmapara, CTpyWHOT0 pUHTEpA.
DeKTpocTaTHyecKas 3aluTa.
3azeMIiIeHHe AJIeKTPOPUOOPOB

55

DNEeKTPUUIECKUMA TOK, YCIOBHSI €TO
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuina toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma it
y4acTKa Lenu

56

[TocnemoBarenpHOE, TAPAIIEIBEHOE,
CMEIIaHHOE COCTUHECHUE
MPOBOIHUKOB. JIaGopaTropHas padoTa
«3ydeHne cMemaHHOro COSTMHCHUS
PE3UCTOPOBY

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB AJNEKTPHUYECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1151 MOJTHOM (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas padora
«M3mepenne DJ1C ucToyHnKa ToKa u
€r0 BHYTPEHHETO COMPOTHUBICHUS

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsi TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
COMPOTHUBIIEHUSI METAJUIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

60

DNEKTPUUECKNUN TOK B BAKyyMe.
CBoJicTBa 3JIEKTPOHHBIX ITyYKOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be




61 Hroroas xomriuiekcHas padbora. 1
[TonynpoBoiHUKH, UX COOCTBEHHAs U

2 IpUMecHas MpoBoAUMOcTh. CBoIiCTBa | bu6mmoreka [IOK
p—n-nepexoaa. [1oaynpoBoaHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTpUUYECKUN TOK B pacTBOpPax U

63 pacmiaBax 3J€KTPOJIUTOB. | bu6nuorexa LIOK
DNeKTpOIUTUYECKAs TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUM TOK B rasax.

64 CamocCTOsITeTbHBIN U | bubmuoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX MPAKTUYECKOE

65 npuMeHeHue. [IpaBuna TeXHUKH 1 bubmorexa HOK

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

6e3onacuoctu. O0o0IIAOINI ypOK
«OIEKTPOIUHAMUKA»
ITpoBepounas paboTa 1o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cperax»

67 PesepsHnbiit ypok. [Ipoepounas 1 bubmuoreka [JOK
pabora 1o Teme "DIeKTpoIMHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronmii ypok | bubnuorexa [JOK
o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
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11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konpoanneie | - TIpaxTuieckn §3yqeﬂml :)Iﬁl?al;osmenbﬂme
padoThI e padoThI pecypesI
[TocTostHHBIE MATHUTHI U UX

| B3auMo/ieicTBUE. MarHUTHOE MoJIE. 1 bubmuoreka [JOK
BexTop MarHuTHON UHAYKLUMUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTHO€ 1noJje IpOBOJHUKA C

) TokoM. OnbIT DpcTena. 1 bubnuoreka [JOK
B3anmoneicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue | 1 bubnumorexa [IOK
MarHUTHOTO IIOJIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHuTHOTO TOJISI Ha
MPOBOAHUK ¢ TokoM. Cuita Amriepa.

4 JlaboparopHnas paboTa | | bubnuorexa [JOK
«HccenoBanme nenucTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PamKy C
TOKOM»

JleiicTBME MarHuTHOTO TOJISI Ha

5 JBUXKYILLYIOCS 3apsKEHHYIO YaCTHUILY. | bubnuorexa [JOK
Cwta Jlopenna. PaGoTa criib https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarHuTHas UHAYKIM. [ToTok 1

BEKTOpa MarHuTHOM uHaykimu. 31C




WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanne siBICHHS
AIEKTPOMATHUTHOW UHIYKIIHI

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

Bxoanas komriekcHas pabora.

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cab82

NHnyKTUBHOCTD. SIBIICHUE
camouuaykiuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHNE: TOCTOSTHHBIE MAarHUTHI,
AJIIEKTPOMATHHUTBI, dJIEKTPOABUIATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHIL,
WHIYKIIMOHHAs nieyb. O000maronmit
ypOoK «MarHuTHoe nozie.
OneKTpOMarHuTHas UHIYKIHSD

11

[TpoBepounas paboTa 1o Teme
«MaruutHoe noie.
BJ'ICKTpOMaFHI/ITHaSI HHIAYKIOWS»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIC MEXaHUYECKUE
kosiebanus. ['apmoHnyeckue
KoyieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpalenue sHepruu

bu6mmorexka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH




nepuojaa Majbix KojiebaHuii rpy3a Ha
HUTH OT JAJUHBI HUTH U MAcChl Ipy3a»

14

KonebarenbHbiii koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHHS B
U/IeTEHOM K0JIe0aTeIbHOM KOHTYPE.
AHAIIOTHS MEXKIAY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6morexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUS SHCPIrur B HACaJIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxXarMmMx
KoseOaHusX. BeIHYKICHHBIS
MeXaHHUEeCKHE KojicOanus. Pe3oHaHc.
BriHyX/1I€HHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHHs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHsbIil Tok. CHHYCOUJAJIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
NIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

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

18

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpediieHue
JIIEKTPUYECKON SHEPIUU

19

YCTpOMCTBO M MTPAKTUUECKOE
MIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUM dJIEKTponepeaayd

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

20

DKOJIOTUYECKHE PUCKU TTPH




IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTUU B TOBCETHEBHON
KHU3IHU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuoa. Ckopocth

bu6morexa [JOK

21
pacrpoCTpaHEeHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[TonepeuHble U IPOJOJIBHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpoCTh. [Ikana bubmorexa HOK

p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUUMIIBI paTnOCBA3U U

24 TeneBuseHus. Pa3Burue cpeacTs
cBs3u. Paguonokanus. [IpoBepounas
pabota «KonebaHus u BOJTHBD)

25 [IpomexxyTouHast KOMIUIEKCHAs bubnuoreka [IOK
paborTa. https://m.edsoo.ru/ff0cc6f8
[IpamonuHeitHOE pacIpoCTpaHEHUE

%6 CBETa B OJJHOPOJHOMU cpee. bubnuorexa [JOK
Todeunslii HICTOUYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxeHue cBeTa. 3aKOHBI

27 oTpaxkeHuns ceera. [loctpoeHue bubmmorera [JOK

p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IIJIOCKOM 3epKajie
28 [Tpenominenue cera. [lonHoe bubnnorexa [IOK

BHYTpeHHee oTpaxkeHue. [IpenenbHblil

https://m.edsoo.ru/ff0cd7{6




YTOJI [IOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlabopaTtopHnas pabota «M3mepenue

bu6mmorexa [JOK

29
MOKAa3aTeIsl MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3o0paxeHuit B
30 nun3e. opmya TOHKOM JTMH3bI bubmmorexa [JOK
' y ) https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI
JlaGopartopHas paboTa
31 «MccnenoBanue CBOKMCTB
M300paXeHHUI B TUH3AX)
Hucnepcus cera. CoxxHbIN COCTaB
1 6enoro cBeta. L[Bet. JlTaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
13 Wnrepdepennus creta. Audpaxius bubnuotexa [JOK
cBera. JludpakuronHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOpPHI U yCTPOICTBA U
yCIJIOBUS UX 0€30IaCHOr0 NPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIacCU4YeCKOU MexaHukH. [locTyarsl bubnunorexa [IOK
CIIELUAJILHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHHe BpEMEHH U COKpaleHUE bubmorexa OK
P p https://m.edsoo.ru/ff0cfad2
JUTHHBI
38 DHEPrusi 1 UMITYJIbC PEISITUBUCTCKOMN bubmuorexa [JOK




yacTuilbl. CBSI3b MacChl C HEPTUEHN U
UMITYJICOM. DHEPIHUsl MOKOs

https://m.edsoo.ru/ff0cfc68

[TpoBepounas pabora «OnrTuka.

39 OCHOBBI CTICITUATBHOW TECOPUH bubmoreia HOK
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
®otousl. opmyna [1nanka. Dueprus bubnunoreka [JOK
40
¥ UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEI0BAHNE Bu6 10K
noNMMoTeKa
41 .0 A.T.
porordexra. Ombire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl Ppororddexra. YpaBHEeHHE
42 31\/’IHH_ITGI(71I)H3 nqzl(b(bOToa@(geKTa bu6nmorexa [JOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenne ceera. OnbrThl I1. H.
43 JleGeneBa. Xumudeckoe JIeHCTBUE brbmorexa [TOK
AICBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoiucTea u
44 MPaKTUYECKOe TPUMEHEHHE:!
dboTos1eMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemrenue 3amad mo reme «D1MeMEHTHI bubmuoreka [IOK
KBAaHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OnbITH
46 Pesepdopaa o paccesHuio o-9actu bubmmorexa [JOK
POHOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens atoma
bu6mmoreka [JOK
47 IT b
OCTyAathl bopa https://m.edsoo.ru/ff0d0afa
48 W3nyuenue u nornomieHue GoTOHOB bubnmoreka [JOK




[IPU [IepeX0/i€ aTOMa C OJTHOTO YPOBHS
SHEPruu Ha JIpyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa

49

BosmoBrsle cBoiicTBa yacThIl. BoJHEI
ne bpoita. KopnyckynsipHo-
BOJTHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHHE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesep¢opaa no onpeneneHuto cocraBa
PaAMOAKTUBHOTO U3ITYYCHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, ramma-
u3lly4eHus. BiausHue
paZiMOaKTUBHOCTH Ha )KUBBIE
OpraHu3MBbl

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-nsiyyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sJIpe.
SlnepHble peakuuu. S nepHbIn
peakTop. [Ipobnemsbl, IepCeKTUBHI,
AKOJIOTMYECKHUE ACIIEKTHI SIIEPHOU
SHEPrETUKHU

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

54

DneMeHTapHble YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOTIOICHUS 1
perucTpanum 3JIeMEHTapHBIX YaCTHII.
Kpyribiii cton «®yHaameHTanbHbIe
B3auMoaercTBHUA. ENMHCTBO
(bu3NYECKOI KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




55

DTanbl pa3BUTHsI ACTPOHOMHUH.
[TpuknagHoe 1 MEPOBO33PEHUECKOE
3HaYEHUE acCTPOHOMUHM. Bun
3B&3HOTO Heba. Co3Be3aus, IpKue
3BE3/IbI, IJIAHETHI, UX BUIUMOE
nBmkenue. ConHevHass cUCTeEMa

56

Comune. CoitHeuHast aKTUBHOCTD.
Uctounuk sneprum ConHua u 3BE311

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3IBI TTIAaBHOM
MOCJIeI0BATEILHOCTH. BHYTpeHHEE
ctpoenue 3B&311. CoBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spomronri CoJHIIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u neuxkenue ConaHua B
lNamakTtuke. ['amaktukn. YE€pHbie
JBIPBI B IPAX TAIAKTUK

59

Bcenennas. Pa3Oeranue ranakTuk.
Teopus bosboro B3peIBa.
PennkroBoe nsnydeHue.
Meraranaktuka. Hepemennsie
Ipo0JIEMbl aCTPOHOMUHU

60

[TpoBepounas paboTa «IeMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI

61

HTorosas xoMIiaeKkcHas pa60Ta

62

O6o06matomuii ypok. Pons ¢pusuku u
ACTPOHOMHH B DKOHOMHYECKOH,




TEXHOJIOTHYSCKOM, COIHMAJIbHON B
ATUYECKOH cdhepax nesTeTbHOCTH
yeoBeKa

63

O6o06matomuii ypok. Poms u mecto
(U3KUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUPA

64

O6o6maromuii ypok. Pomb
¢dusndeckoit Teopun B HGOpMUPOBAHUN
IpeCTaBICHUN O PU3NIECKOIN
KapTHHE MHpa

65

O6o6maromuii ypok. Mecto
¢du3uUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOIC

66

PesepBHbli ypoK. MarautHoe mnoie.
DNeKTpOMarHuTHas MHAYKIHS

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIEIMAlIbHOM Teopuu
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBanToBas usuka.
DneMeHTHl aCTPOHOMUU U
acTpopu3uKu

bubmnoreka [JOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JlemoHCcTpUpoBaTh Ha MpuUMEpax pojdb U MecTo (u3uKu B
(GbOopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKOMN AESITEIbHOCTH

JMoaen

10.2

Y4YuTHIBATh TPAHUIBI IPUMEHEHHS U3YUYEHHBIX (DU3HUECKUX MOJICICH:
MaTepuaibHas TOYKA, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJO, UICAIBHBIN ra3; MOAEIN CTPOCHHS T'a30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM AIEKTPUUECKUU 3apsAll — NpPU PEIICHUH

duznyeckux 3a1au

10.3

PacnioznaBate (usnueckue sBIEHUS (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYJSIPHO-KUHETHYECKOH TeopHuH
CTPOCHHUSI  BELIECTBAa M  DJEKTPOAWHAMHUKH: PAaBHOMEpHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE MaJeHHe
TEJ, JBWKEHHE IO OKPYKHOCTH, WHEpLUS, B3aUMOACWCTBUE TeEI;
muddy3usa, OpOyHOBCKOE [BUKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeJ, HW3MEHEHHe o00béMa Tel TpU  HArpeBaHHUH
(oXJaXJeHun), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHACHCAIHs,
IUIABJIEHUE, KpUCTAUIM3allvs, KUIIEHWE, BIAXHOCTh  BO3/AyXa,
TIOBBIIIICHUE JaBJICHUS Ta3a NpU €ro HarpeBaHUH B 3aKPHITOM COCYIE,
CBA3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B H30MpoIleccax;

QJICKTpHU3aluAa TCI, BSaHMOHeﬁCTBHC 3apsAa0B

10.4

OnucelBaTh MEXaHUWYECKOE JIBUJKEHUE, UCHOJb3ys (uU3HuecKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE,
Mmacca Tela, CHIa, UMIYJIbC Tela, KHHETHYecKas DJHeprus,
NOTEHIMAJIbHAs JHEpPrus, MexaHHueckas paboTa, MeXaHudecKas
MOIIHOCTb; IIPX ONUCAHUU NPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W €IMHHUIBI, HAXOIWUTh
(bopMyIIbl, CBA3BIBAIOIINE IaHHYIO (PU3NYECKYIO BEIUYHHY C APYTHMHU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TCINIOBBIC




SIBJICHUSI, WCIONB3ys (HU3UYEeCKHe BEIMYUHBL: JIaBIICHHE Ta3a,
TEMIeparypa, CpEeIHss KHHETHYECKash OSHEPrHsl  XaOTHYECKOTO
IBUKCHHSI MOJICKYJI, CpEIHEKBaJpaTHYHAs CKOPOCTh  MOJICKYI,
KOJIMYECTBO  TEMJIOTH, BHYTPEHHsAS OJHeprus, pabora rasa,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUSA TEIUIOBOTO JIBUTATENS; TP
OTHCAaHUU MIPaBUIIBHO TPaKTOBATh buznyeckuit CMBICTT
UCTIOJIb3YEMBIX BEJIIMYHMH, WX OOO3HAYCHUS W CIUHMIIBI, HaXOIHUTh
(bopMyIIbI, CBSA3BIBAIOININE TAHHYIO (PH3UYECKYIO BEITUYHHY C JIPYTHMH

BCIIMYHWHaAM

10.6

OnuceiBaTh W3y4YEHHBIE DJJICKTPUYECKHE CBOMCTBA BEIECTBA U
DIIEKTPUYECKHE  SIBICHUS  (TIpOILIeCChl), HCMONB3Ys  (pusmueckue
BEJIMYMHBI: NEKTPUYECKUN  3apsn, NEKTPUYECKOE noie,
HaIpsOKEHHOCTh  I0JIS, IOTEHLHAJ, pa3HOCTh IOTEHUUAJIOB; IIpU
OTNMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEIMYMH, HUX O0O003HAUYe€HUs M €IUHMIBI;, YKa3blBaThb (POPMYJIbI,
CBS3BIBAIOIIME JAHHYIO  (DU3MUYECKYI0 BEIMYUHY C JAPYTHMH

BCIIMYWMHaAMH

10.7

aHAJIM3UPOBaTh (PU3MUYECKHE TIPOLECCHl W SBJIEHUSA, HCIOIB3YS
¢u3nyeckue 3aKOHbl U IPUHLIUIIBL: 3aKOH BCEMHUPHOTO TArorenus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW DHEPIHH,
3aKOH COXPAHEHHS UMITYJIbCA, MPUHIUIT CYNIEPIIO3UIIMNA CHJI, TIPUHITUIT
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, ra30BbIEC 3aKOHBI, CBS3b
CpeHEl KWHETHYECKOM HSHEPruu TEIIOBOIO JIBUKEHUS MOJIEKYHI C
a0CONIOTHON TeMmepaTypoil, MEpBbId 3aKOH TEPMOAWHAMUKH;, 3aKOH
COXpAaHEHHUs JJIEKTPUYECKOro 3apsnaa, 3akoH KyiioHa; mpu 3ToM
pa3iuuaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe

BBIPOKEHHE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JeNCcTBUSA MalllnH, HpI/I60p0B u
TCXHUYCCKUX YCTpOﬁCTB; pa3j4aTtb yCJIOBUA HUX 0e30I1aCHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM JKHU3HHU

10.9

BBINONMHATE SKCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C UCIOJIB30BAHNUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHUH; MpU
3TOM (OopMyIHpoBaTh NpolieMy (3agady) W TUIOTE3y Y4eOHOro
9KCHEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  IPEAJIOKEHHOIo

000py0BaHuUs, IPOBOJAUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OcyH_[eCTBJ'IHTL npAMbIC W KOCBCHHBIC HU3MCPCHUSA (1)I/IBI/I‘IGCKI/IX

BCJIIMYHMH; TIPHU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJB30BAaTh U3BCCTHBIC MCTOJbI OLICHKH HOFpeHIHOCTeﬁ I/IBMCPGHHI;'I




10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (PU3HMUECKUMH BEIMYHMHAMHU C
WCIIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUN; IMPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HKCHpPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
¢u3nUecKux BeIUYHH B BUJE TaOIMIl U TPaHKOB, J1eIaTh BHIBOJBI 10

pe3ynbTaraM Uccie10BaHus

10.12

Cobnromate mpaBwia  0e30MacHOrO  TpyAa MpU  MPOBEACHUU
WCCJICOBAaHMM B  paMKaXx yd4eOHOTrO DJKCIIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOW JEATEIIbHOCTH C HCIHOJb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1aOOpaTOPHOTr0 000PY10BAHUS

10.13

Pemate pacuy€THbie 3a7aun C SBHO 3aJlaHHOW (DU3UYECKON MOJEIBIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHallM3a
YCIOBHS  3a7a4ud  BBHIOMpATh  (PU3UYECKYI0 MOJAENb, BBIICIATH
dusnyeckue BENTUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUEThl U OLICHUBATh PEATBHOCTH MOJYYCHHOTO 3HAUCHUS

(U3UYECKON BEITMUUHBI

10.14

Pemats Ka4eCTBEHHbBIC 3aauu: BBICTPaNBaTh JIOTHYECKHU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYKIEHUI C OMOPOW Ha M3y4YCHHbBIE

3aKOHbI, 3aKOHOMCPHOCTH U (1)PI3PILI€CKI/I€ SABJICHUS

10.15

Hcnonb3oBaTh NpU  pELIEHMHM Yy4eOHBIX 3ajjad  COBPEMEHHBIE
UHQOPMALMOHHBIE TEXHOJOTHH [UIS TOHMCKA, CTPYKTYpUPOBaHUS,
UHTEpNpEeTallid M HNpPEJCTaBICHUs Y4eOHOM M HayyHO-IOIYJSPHOM
uHbOpMalnK, MOJIYYEHHONW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHYECKU

AHAJIU3UPOBATDH MMOJTYyYaCMYHO I/IH(pOpMaI_II/IIO

10.16

[TpuBoauTH MpUMeEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TEXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHYecKUEe 3HAHUS MO (U3HKE B TMOBCEAHEBHOU
JKU3HM 1 o0ecrieueHuns 0€30MacHOCTH MpU O0palieHnu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMM, [UII COXpPaHEHUS 310pPOBbs U

COOIOICHHUSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIIEH cpeie

10.18

PaGortare B rpyImmne c BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TpyNIbl, palMOHAIBHO  paclpeneisTh
0053aHHOCTH M IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX
CUTyalusX, aJCKBaTHO OLICHUBATh BKJIAJ KaXXIOr0 U3 YYAaCTHHUKOB

TPYIIbI B PEIlIEHHnEe paccCMaTpuBaeMoi mpoodIemMbl




11 KITACC

Kon
MPoBePSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 001IIero 00pa3oBaHMs

11.1

JleMoHCTpHpOBaTh Ha TpUMEpPax poidb W MecTo (u3uKu B
dbopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHI, B MPAKTUYECKON JESITEIbHOCTH

Jr0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpPa

11.2

YuuThIBaTh TPaHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3UYECKUX MOJEIIEeH:
TOYEYHBIN JIEKTPUUECKUM 3aps], SAepHas MOJEIb aTOMa, HyKJIOHHAs

MOJECJIb aTOMHOI'O A/ipa IIpUu pCIICHUHA (1)I/IBI/I‘ICCKI/IX 3aaa4

11.3

PacnioznaBate (husmueckue sBIeHUs (MPOIECCH) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB  JJIGKTPOJIMHAMUKA ¥  KBAaHTOBOH  (PH3HKHU:
JNIEKTPUUECKass TMPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGHCTBHSI ~ TOKa,  B3aUMOJCHCTBUE  MAarHHUTOB,
OJICKTPOMAariuTHass HWHAYKIHA, HCﬁCTBHe MArHuTHOroO 110Js1 Ha
NPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsj, 3JCKTPOMAarHUTHBIC
KOJICOaHUsT M BOJHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpaXeHHe, NpeJoMiIeHHe, uHTepdepeHuus,  audpakuus U
TOJISIpU3aIisl CBeTa, JMCIEpCUsi cBeTa, (hoTodneKTpudeckuii 3ddexr
(poroaddexT), cBeTOBOE MaBIICHWE, BO3HHKHOBCHHE JIMHEWYATOTO
CIeKTpa aTromMa BOJOpOJA, €CTECTBEHHas M  HCKYCCTBCHHAs

paannOaKTUBHOCTb

11.4

OnuceiBaTh  M3YyYCHHBIC CBOWCTBA  BeImIecTBa  (JIEKTPHUUYECKHE,
MAar"HuTHBbIC, OIITHYCCKHC, BHGKTpI/I‘-IeCKyIO HpOBOIII/IMOCTb paS.III/I‘-IHBIX
cCpemn) W DICKTPOMArHWTHBIC SBJICHHS  (TMPOIECCHI), HCIONB3YS
¢usznyeckue BEIUYMHBL:  JJIEKTPUYECKUH  3aps], CWiIa  TOKa,
JJIEKTPUYECKOE  HANpPSDKEHHE,  AJIEKTPUUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nojs, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTb KAaTyILIKH,
SHEPTHs JIEKTPUYECKOTO W MAarHUTHOTO TIOJIEH, TEepHoJ W YacToTa
Koyie0aHui B KOJIeOATEIIbHOM KOHTYpE, 3aps/l U CHJIa TOKA B MPOIIecce
rapMOHHYECKHUX 3JICKTPOMArHUTHBIX KoJIEOaHHI, boxycHoe
paCCTOﬂHI/IC 1 OIITHYCCKas Cujia JIHNH3BI, HpI/I OIMUCaHun HpaBHJIBHO
TPaKTOBaTh (PUIWYECKUN CMBICT HUCHOIB3YEMBIX BEIMYHUH, UX
0003HaUYCHMUSI W E€IUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIIHE

JaHHYTO q)HSH‘-IGCKyIO BCJIMYHHY C APYTUMHA BECIMYUHAMHA




11.5

OnuceiBaTh U3y4EHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOIB3YS
(Gu3nyecKkrue BENUYHMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA
BOJIHBI W 4YacTOTa CBETa, DSHEPrus M UMIYJIbC (POTOHA, MEPUON
nojlypacmaza, »3HEprus CBsA3M AaTOMHBIX sep; IpU OIUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI UCIOJIb3YEMbIX BEITUYMH,
uX 0003HAUYEHHUS W EAMHUIBI, YKas3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C APYTUMM BEJIMYMHAMM, BBIUMCIIATH

3HA4YCHHUC (bH3H‘l€CKOﬁ BCJIMYUHBI

11.6

AHanu3upoBaTh (PU3NYECKUE TMPOLECCHl U  SIBICHUS, HCIIONb3YS
¢uznyeckue 3aKOHBI M TPUHIUOBL  3akoH Owma,  3aKOHBI
MOCNIEAOBATENBHOTO U MAPAJICNBbHOTO COCAMHEHHUS] TPOBOIHHUKOB,
3akoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAaXXEHUs CBETA,
3aKOHbl ~ TPEJOMJICHUSI  CBE€Ta, YpaBHEHHWE  OHWHINTECWHA A
dororddekra, 3aKOH COXpPAaHCHHS JHEPrUH, 3aKOH COXpaHEHUS
UMIYJbCa, 3aKOH COXPAHEHUS OJJIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHHS  MAaccoBOrO  4ucia, Hocryinatel  bopa,  3akoH
paZMoOaKTUBHOIO paclajga; Ipd ITOM  pas3iuyarbh  CIOBECHYIO
(GopMyIMPOBKY 3aKOHA, €0 MAaTeMaTH4YECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuIpl, 007aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJIHTL HAlpaBJICHUC BCKTOpAa HWHAYKOHWHW MArHuTHOIO TIOJIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIBI HopeHua

11.8

CTpOI/ITL n  OIINChIBATh I/I306pa)KCHI/Ie, co3gaBacMoO€  ITINIOCKHM

3€pKaJIOM, TOHKOM JIMH301

11.9

BrimonaaTte SKCIICPUMCHTHLI IO UCCICAOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJIEHUU U
IIPOIIECCOB C UCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
sToM (opmynupoBaTh MpobiemMy (3amady) U THUIIOTE3y Y4eOHOTO
9KCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY W3  MPEATIOKEHHOTO

000pyA0BaHUs, IPOBOAUTH OMBIT U (POPMYITHUPOBATH BHIBOJIbI

11.10

OcymiecTBisATh NpsAMBbIE M KOCBEHHBbIE H3MEpeHHs (PU3MUYECKUX
BEJIMYMH, TIPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 W3MEPEHUS H

HCII0Jb30BaTh U3BCCTHBIC MCTO/IbI OLICHKHU HOFpeLHHOCTCﬁ I/I3MepeHHI>'I

11.11

HccrnenoBaTh 3aBHCUMOCTH (PH3MUECKUX BEJIWYHH C HUCHOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TPU OITOM KOHCTPYUPOBaTb YCTaHOBKY,
¢uKcHpoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE€ TaOIUI] U TpaHKOB, JIeIaTh BHIBOJBI 10 PE3yJIbTaTaM

HCCIIEA0OBAHUA

11.12

CoOmomate  mpaBmia  0O€30mMacHOrO  TpyJa TpH  [POBEICHHUU




UCCIECOBaHMI B paMKax yd4eOHOro SKCIEpUMEHTa, y4yeOHO-
UCCIIEIOBATEIBCKOW M MPOEKTHON NEATEIFHOCTH C UCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB M 1a00PAaTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHONW (DM3NYECKON MOJENbIO,
UCTIONb3ysl (PU3MUYECKUE 3aKOHbl M TPHHLUIBI, Ha OCHOBE aHaJIN3a
yCIOBHS  3ala4d  BBIOMpaTh  (PU3MYECKYI0O MOJAETb, BBLICTATH
¢u3uyeckrue BeIUMYUHBI U (POPMYJIbI, HEOOXOAUMBIE AJS €€ pelIeHHUs,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEATBHOCTh MTOJIyYEHHOTO 3HAYEHUS

(U3UYECKON BETUIUHBI

11.14

Pemarp KaueCTBEHHbBIE 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYNKIAECHUN C OMOPON HA U3YUYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IC SABJICHUS

11.15

Hcnonp30BaTh MpU  pelIEeHUH y4eOHBIX 3aJady  COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH [UIS TIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIIpEeTallud U TPEICTaBICHUsI Y4eOHOW M Hay4dHO-TIOMYJISpHOU
UH(POPMALINH, TTONyYEHHONH M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAJIM3UPOBATDH IMOJTYyYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBUS MalINH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pPa3NuyaTh yCIOBHUA MX O€30MAaCHOrO HCIOJIb30BAHUS B

HOBCGﬂHeBHOﬁ KHU3HU

11.17

[TpuBoANTE MpHUMEpHl BKJIA/Ja POCCUHCKUX U 3apyOE)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE POLIECCOB OKPYIKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU H TEXHOJIOTHI

11.18

Mcnonp30BaTh TEOPETUYECKHE 3HAHUS O (PU3MKE B TOBCEAHEBHOM
YKU3HM U1 o0ecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ IpudopaMu
U TEXHUYECKHUMH YCTPONCTBaMH, Ui COXPAHEHHUS 3I0POBbI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIH4YC€CKOI'0 ITIOBEACHUA B OKPY)KaIOH_[Cﬁ cpeac

11.19

PaGorare B rpymnme c BBIIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbI,  PAlMOHAIBHO  PACHpPENeIsATh
0053aHHOCTM M IUIAaHUPOBATH JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, AJE€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

IPYIIIBI B pEIIeHHE PACCMaTPUBAEMOM MTPOOIEMBI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3ieia

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIEMEHThI COAEPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHUA

1.1

@usuka — Hayka o mnpupone. HayuHeie
METOABI IO3HAHUS OKpY’Karomero mupa. Poisb
DKCIEpPUMEHTa M TEOPHUM B  IIpOLECCE

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3NYECKUX SBICHUU H
nponeccoB. Hayunsie runore3pl. Gusznueckue
3aKOHBI U TeOpUH. ['paHuIBl TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [TpuaIHT
cooTBeTcTBUS. Pomb u Mecto (Qu3MKH B
(dhopMUpoBaHUH COBPEMEHHOM Hay4YHOU
KApTUHBI MUpA, B MIPAKTUYECKOU

NEATEILHOCTH II0AEH

MEXAHUKA

KMHEMATHUKA

MexaHudeckoe JBUXKCHUC. OTHOCHUTEILHOCTD
MEXaHUYCCKOI'o ABHKXCHUA. Cucrema orcuéra.

Tpaexkropust

2.1

[Tepemerienune, ckOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOW TOYKH, MX MPOEKIUU Ha OCU
CHCTEMBI KOOpPJIMHAT. Crnoxenue

nepeMemeHI/Iﬁ 1 CI0XKCHUC CKOpOCTCﬁ

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEIHOE JBIKECHHUE. I'paduxn
3aBHCHUMOCTH KOOp/JMHAT, CKOPOCTH,
YCKOPEHHS, IIyTH U HIEpPEMEILECHUS

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHU




CBobOogHoe majienue. Y CKopeHue cBOOOIHOTO

2.14
naJIeHust
KpuBonuneliHoe naBuxkeHue. PaBHOMepHOe
JIBUOKEHUE MaTepuaIbHOU TOYKH 1o
2.1.5 OKPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAS
CKOpOCTb. ITepuon u 4acToTa.
L{eHTpOCTpEMHUTENIEHOE YCKOPEHUE
TexHuueckue YCTpOMCTBa: CIIUOMETD,
2.1.6 JIBIDKEHUE CHApAJZIOB, IIETIHbIE W PEMEHHBIE
nepeaavn
IIpakTuyeckue paboThI. H3mepenne
MI'HOBEHHOM CKOPOCTH. HccenenoBanue
COOTHOILIEHUS MEXIYy IyTSAMH, IPOIIECHHBIMU
TEJIOM  3a  IIOCIEAOBATEIbHBIE  PAaBHBIC
2.1.7 MIPOMEXYTKU BPEMEHU IIPU PAaBHOYCKOPEHHOM

JBW)KEHUH C HAYAJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHne IBUKEHUS IapuKa B BA3KOU
KUAKocTH.  M3yueHue  ABWXKEHMsI — Tena,

6pOI.HCHHOTO TOPHU30HTAJILHO




22

TUHAMUKA

221

ITpuHumn OTHOCHUTEIILHOCTH I'anmunes.
IlepBeiii 3akoH HeroToHa. MHepumanbpHble

CUCTEMEI OTCUYETa

222

Macca Tena. Cuna. [IpuHumn cynepno3uuuu

CHJI

223

Bropoii 3akoH HproTOHa Uil MarepualbHON
TOYKM B MHEPUUAIBHONM CHCTEME OTCYETa
(UCO). Tpermit 3axkoH HeroroHa  mis

MaTCpHAJIbHBIX TOYCK

224

3aKoH BCeMUPHOTO TAroTeHus. Cuja TSHKECTH.

HepBa;I KOCMHYCCKasA CKOPOCTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHHS W  CHJa  TpPEHUs  IOKOA.

Koaddunument tpenus. Cuna cOmpoTHBICHUS

IIpU ABHXKCHUH TEJIA B ) KUAKOCTHU HUJIU Ira3c

227

HOCT}’HaTeJ'II:HOG " BpamarcJIbHOC IBUKCHUC

abCoIIIOTHO TBEPOTO TeNa

2238

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpAlLCHMS.
IIne4o cuiibl. Yca0BUS paBHOBECHS TBEPAOIO
tena B UCO

229

TexHuyeckne  yCTpOMCTBA:  MOJUIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue paboTbl. M3yueHue MBUKEHUS
Opycka TI0 HAKJIOHHOHW TUIOCKOCTH  TIOJ
JIeiicTBUeM HecKolbkux cuil. MccnempoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX
B JedhopMupyeMON MpYy>KWHE U PE3UHOBOM
oOpaslie, OT BENUYMHBI UX JedopMaruu.
UccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BPALICHUA

3AKOHBI COXPAHEHN B MEXAHUKE

23.1

NmMmnynee MaTepuanbHOM TOYKH, CHUCTEMBI

MaTCpUAIIBHBIX  TOYCK. I/IMHYJ'IBC CUJIbl H




HN3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHeHus ummyiasca B HCO.

232
PeakTuBHOE IBIKEHUE
233 PabGota cuinl
234 MOIHOCTH CHIIBI
23 535 Kunernueckas sHeprus MaTepualbHOU TOUYKU.
TeopeMa 0 KWUHETUYECKOW SHEPTUU
[Torenuumansuas sHeprus. [loTeHumanbHas
536 SHEprus yOpyro ne(pOpMHUPOBAHHOM
o npykusbl. [loTeHumManpHas »HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHumanpbHblE W HENOTCHIIMAIBHBIC CHUJIBL.
5317 CBsi3b  paboOThl HEMOTEHUHUATBHBIX CHJI C
o W3MEHCHHEM MEXaHHYECKOMH SHEPIrUun
CHCTEMBI TelL 3akoH COXpaHEHHUS
MEXaHUYECKON SHEPIUU
238 Yipyrue u Heynpyrue CTOIKHOBEHUS
230 TexHuueckue yCTpONCTBA: JBUKEHHUE PaKeET,
o BOJIOMET, KOTIep, MPY>KUHHBIN TUCTOJIET
[Tpaktnueckue paboThl. M3yueHue cCBs3H
5310 CKOpOCTEM Tel TpH HEYNpyroM yjaape.
o HccrnenoBanne  cBs3u  pabOTBl  CHIBL €
M3MEHEHUEM MEXAHUYECKOW SHEPTUHU TENa
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMOINHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOI TEOPUU

OcHOBHEIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH. BpoyHoBckoe
newkenue. uddysus. Xapakrep ABKCHUS U

B3aMMOJEHCTBHUS YaCTHUI] BEIIECTBA

Mopgenn CTpoeHus Ta30B, KUAKOCTEH U
TBEPABIX Tel U OOBSACHEHHWE  CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca mosekyn. KomuuecTBo — BemiecTsa.

[Tocrosnnass ABoraapo




3.1

TemioBoe paBHOBecue. Temmepatrypa u eé

n3mepenue. lllkana remneparyp Llenbcus

Monens HeaIbHOI0 rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOM

TCOpHU UACAJIbHOI'O I'a3a

AOcomoTHas TeMIeparypa Kak Mepa cpenHen
KAHETHYECKOW YHEPTUU TEIJIOBOTO JIBMXKCHHUS

yactull ra3a. [llkana remnepatyp KenbBuna

VpaBuenne Kiamneiipona — Menjeneesa.

3akoH JlampTOoHA

I"azoBbIe 3aKk0HBI. M30mponeccsl B HACAIEHOM
ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BELIECTBA:

u30TepMa, U30xopa, nzodapa

TexHuyeckue ycTpoiicTBa: TEepMOMETP,

O6apomeTtp

3.1.10

[TpakTnueckue pabotbl. M3mepeHue Maccel
BO3/JyXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXIY MapaMeTpamMu COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMO/JMHAMUKNU

3.2.1

TepmonnHamuueckas cuctema. BHyTpeHHs
DHEPIUs TEPMOJWHAMMYECKOM CHUCTEMBI U

CII0COOBI €€ U3MEHEHMUS

322

KonndectBo Temnotel u pabota. BHyTpeHHSS

SHEPTHUA OAHOATOMHOI'O NACAJIBHOTO Ira3a

323

Bunpl Ttemnonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIIUA, U3ydeHue. TeroéMKocTh Tena.
ViaenbHas TEINIOEMKOCTL BelllecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPU TCILIONCPCaaqC

324

[TepBrIii 3akoH TepMoanHaMuku. [Ipumenenne
IIEPBOIO 3aKOHa TEPMOJIMHAMUKHU K
u3onpoueccam. I'papudeckas nHTepHIpeTaIHS

paboThI raza
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3.25

TemmoBble mamumHbl. [IpuHIUMIBL  OElCTBUA
TeruIoBbIX MammwuH. [Ipeobpa3oBanus sHEPrUn
B TemwioBbiX  MamuHax. KoaddummeHt
nosiesHoro  gedctBus  (mamee —  KIIM)

temioBoid mamuHekl. [{ukn Kapuo u ero KII

3.2.6

Bropoi 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B IpUpO/IE.
Termnossie JIBUTATENN. DKOIOTrHYECKUE

HpO6JICMBI TCILUIOOHEPICTUKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTEIIb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOAWJIBPHUK, KOHAUITUOHED

3.2.8

[TpakTueckue pabotel. 3Mepenue ynenbHoM

TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHNA BEHHIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KOHJICHCAIIHS.
Ucnapenne u kunenwe. YaenbHas TeIuioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIEPaTyphl

KHUIICHUS OT OAaBJICHUSA

332

AOcomoTHAsg W OTHOCUTENIbHAS BJIA)KHOCTH

BO3Ayxa. HaceleHHslii map

333

TBépmoe  Temmo. Kpucrannuueckue u
aMmopdHbie Tena. AHM3OTPONUS  CBOWCTB
KpPHUCTaJLIOB. Kunxue KPHUCTAJLIBI.

CoBpemeHHbIE MaTepHUabl

334

[InaBneHre W KpuUCTAIM3aUMs. Y JelbHas

TCIJI0TA I1JIaBJICHHUA. CY6HI/IMaI_II/IH

335

YpaBHeHue TeroBoro 6aganca

3.3.6

TexHuyeckue yCTpOWCTBA: THIPOMETP H
NICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
HOJy4YEeHUsI COBPEMEHHBIX MaTepHajoB, B TOM

YHCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTMH




3.3.7

[IpakTrueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3yXa

OJIEKTPOJJMHAMUKA

4.1

OJIEKTPOCTATHUKA

DnekTpuzanus Tei. IIeKTpuIecKuid 3apsia. [[sa

BUAA SJICKTPUYCCKUX 3apA10B

HpOBO,Z[HI/IKI/I, JAUDJICKTPUKHU n

IIOJIYIIPOBOIHUKH

4.13

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apsaa

4.14

B3aumoneiictBue 3apsanoB. 3akoH Kynona

DJIEKTPUYECKOE oJie. Hanpspok€HHOCTh
ANEKTPUYECKOTO TOJISI. [Ipunmn
CYIIEPIIO3UIINH. Jluann  HANPSKEHHOCTH

SJICKTPUYICCKOTO ITOJIA

4.1.6

PabGora cun QJICKTPOCTATHICCKOI'O T10JIA.

ITorennuan. Pa3HocTh TOTEHIIMAIOB

HpOBOI[HI/IKI/I U OUBJICKTPUKHU B MOCTOSIHHOM

SJICKTPUICCKOM I10JIC. Z[I/ISJ'IeKTpI/I"ICCKaH

MMPOHNIIACMOCTDb

ONEeKTPOEMKOCTb. Konpencarop.
ONEeKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpA.

OHeprus 3apsHKEHHOI0 KOHAEHCaTopa

TexHHUueckue  yCTpOWCTBA:  BJIEKTPOCKOII,
AIIEKTPOMETpP, 3JIEKTPOCTATHYECKas 3aIluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOD,

KCEPOKC, CTPYWHBIN ITPUHTEP

4.1.10

IIpakTnueckue paboTBhI. N3mepenue

BHCKTpOéMKOCTI/I KOHJACHCATOpa

[MIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VYcnosus CYII€CTBOBAHUA IIOCTOSTHHOI'O

4.2.1 aneKkTpudeckoro Toka. Mcrounuku toka. Crna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsokenue. 3akon Oma 115 yyacTka Lenu




4.2

423

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE

COIIPOTUBJICHHUEC BCHICCTBA

4.2.4

IToceqoBareaLHOE, napauiejbHOe,

CMCHIAHHOC COCAUHCHUC IIPOBOJHUKOB

425

PaboTa snexktpuueckoro Toka. 3akoH [[xoyins

— Jlenna

4.2.6

MOUIHOCTh AIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (ganee — DC) u
BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
3akoH Owma jand  TOJNHOM  (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3ampikanne

428

OneKTpoHHas MIPOBOAUMOCTh TBEPABIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TEMIIEPATYPHI.

CBepxnpoBOAUMOCTh

429

OnekTpuueckuii TOk B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonmynpoBoHuku. Co6CTBEHHAs U MPUMECHAs
IIPOBOAMMOCTB IOJIyIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [ToxynpoBogHHKOBBIE TPUOOPHI

4.2.11

ONeKTpUYeCKUid  TOK B DJIEKTPOJIMTAX.
DNEeKTpOIUTHYECKAS JUCCOLMALINS.

DNeKTPOIu3

4.2.12

DNEeKTPUYECKUMA TOK B rasax.
CaMOCTOSTENILHEIL W HECAMOCTOSITEILHEIN
pa3psa. PasnuuHble THUIBI CAaMOCTOSITETBHOTO

paspsiaa. Mosnus. [1nazma

4.2.13

TexHuyeckue  yCTpOHCTBa: ammepMerp,
BOJITMETP,  peocTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTebHbIC puOOPHL,
3JIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHbII O],
TEPMUCTOPBI u (dhoTope3nucTopsl,

HOHynpOBOIIHHKOBI:IfI JAU0a, raJlbBaHHUKa




IIpakTuyeckue paboTHL N3yuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

4.2.14 N3mepenne OJIC uCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnportusienus. HabmoneHnue

QJICKTPOJIN3a

11 KVIACC

Kon Koanposepsiemoro

IIpoBepsiemble Y1€MEHTBHI COIEPIKAHUSA
pa3aena 3JIeMeHTa

4 OJIEKTPOJJMUHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKLMA

IlocTrosHHBIE MarHuTbl. B3anmojencTsue
4.3.1
IOCTOSIHHBIX MAarHUTOB

4.3 MarauTtHoe mone. BekTop MarHUTHON
MHIYKIMK.  TIpUHIMI  CYIEpIIO3HIHHL.
43.2
Jlunun MarHuTHOM MHAyKnuu. Kapruna

JUHUNA  MArHUTHOM  HMHIOYKIMH  TIOJIS

INOCTOAHHBIX MarHuToOB

MarnuTHoe TOJie MPOBOJHHUKA C TOKOM.
KapTuHa nuHuMil 0O IJIMHHOTO TPSIMOTO
MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
433 MPOBOJIHMKA, KATYIMIKA C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBie MpOBOTHUKOB C

TOKOM

434 Cuita AMnepa, €€ MOyJIb U HalpaBJICHUE

Cua JlopeHiia, €€ MOy b U HaIIPaBIICHUE.
JIBr>keHWe  3apsDKEHHOM — YacTHIbI B
4.3.5
OJIHOPOJHOM MarHutHoMm Toje. Pabota

cunel Jlopenna

4.3.6 SIBNEeHME DIIEKTPOMATHUTHOW MHAYKIUU

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLHH

438 OJIC nHayKiuu. 3aKOH JEKTPOMarHUTHOM
o nHaykiuu Papaaes




BuxpeBoe anektpuueckoe mogse. JIC

WHAYKIMA B TPOBOJHHKE, JBUKYIIEMCS

439
MIOCTYIIATEJIbHO B OJJHOPOJHOM MarHUTHOM
nosue
4.3.10 IIpaBuno Jlenua
NHyKTUBHOCTB. SIBJIEHHE CAMOMHIYKIIMH.
4.3.11
O/1C camonHayKIuu
DHeprusi MarHUTHOTO TIOJSI KATYIIKA C
4.3.12
TOKOM
4.3.13 DNEeKTPOMarHuTHOE TOJIe
TexHHuecKne yCTpPOMCTBA: ITOCTOSIHHBIE
MarHmrhl, AJIEKTPOMAarHHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHILI, MHAYKIMOHHAs NIE€Yb
[IpakTrueckue paboTHI. N3yuenne
MarHMUTHOTO TMOJII KaTyIIKd C TOKOM.
4.3.15

I/ICCJ'IeI[OBaHI/Ie ﬂeﬁCTBHﬂ IIOCTOAHHOI'O

MardiuTa Ha paMKy € TOKOM. HccnenoBanue

SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIUHA

KOJIEBAHUMA 1 BOJIHBI

MEXAHUYECKHUE N OJIEKTPOMAI'HUTHBIE KOJIEGAHW A

KonebarensHasgs  cucrema.  CBOOOIHBIE
KoneOanus. [apMOHWYECKHE KoJeOaHHs.
[lepuon, wactota, ammumTyga u Qasa

KoJe0auuii

[IpyxvHHBIA MasTHUK. MareMaTu4ecKuil

MasiTHHUK

5.13

VpaBHeHHE TapMOHUYECKHX KOJIeOaHUM.
Kunemarnueckoe u JUHAMHUYECKOE

ONMCAHUE KONeOaTENbHOr0 IBUKECHUS

514

[IpeBpaiienue SHEPTUU npu
rapMOHUYECKUX KOJIEOaHMSIX. Cas13b
aMIUIUTY bl KOJIeOaHU UCXOTHOM

BCJIMYMHBI C aMIUJIUTYdaMHU KoJieOaHui e




5.1

CKOPOCTH U YCKOPEHHUS

Konebatenbublii  koHTYyp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIC KOJICOaHUS B
UJIalbHOM  KOJIeOaTeIbHOM  KOHTYpe.
AHanmoruss MeXIy MEXaHHWYeCKUMH U
3NIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU.

®opmyna Tomcona

3akoH COXPAHCHUA SHEPTHU B HACAJIbHOM

K0JIe0aTeIbHOM KOHTYpe

BoiHyX€HHBIE MEXaHUYECKUE KOJIEOaHus.
Pesonanc. Pe3onancHas KpUBasl.
BeiHy X 1eHHBIE AIIEKTPOMAarHUTHBIE

KoieOaHusl.

Ilepemennslii  TOK.  CHHYyCcOMAAIbHBIN

MePEMEHHBIHN TOK.

5.1.9

MomHocTh [IEPEMEHHOT O TOKA.
AMIITUTYJHOE M JEUCTBYIOIIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSI?KCHUSA

5.1.10

Tpancdopmarop. IIpousBoacTso, nepenaya
U NOTpeOIeHUEe IEKTPUUECKOW DHEPrHH.
OKOJIOTHYECKHE PUCKU TPU MPOU3BOICTBE
IIEKTPUUECKOU SHEPIUH. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B

OBCEIHEBHOMN KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPHYECKHUI 3BOHOK, JIMHAA

SJICKTpOoIiCpcaad

5.1.12

ITpaktnueckue pabotel. MccienoBanue
3aBUCUMOCTH II€pUOJa MaJbIX KosieOaHWH
rpy3a Ha HUTH OT JJMHBI HUTU U MAacCChl
rpy3a. VMccnenoBanue mepeMeHHOTO TOKa B
LeNU U3 IOCIEeI0BaTEIbHO COEAMHEHHBIX

KOHJICHCATOPa, KAaTYIIKH U Pe3UCTOpa

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

Mexanndeckue BOJIHBI, YCJIOBHUA




52

521

pacnpoctpanenusi.  Ilepuog.  CkopocTb
pacupocTpaHeHHssT W JUIMHA  BOJIHBI.

HonepeqHHe " IPpOJAOJILHBIC BOJIHBI

522

#H##Par### ntepdepenus u nudpakus

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTa ToHa. TeMOp 3ByKa

524

DJIEKTPOMArHUTHBIE BOJIHEL. Y CJIOBHUSI
M3JIy4YeHUSI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuenrtanusa BextopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

525

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, MpPEOMIICHUE, MOJSIpU3aLus,
mudpakuus, uHTepdepeHus. CKoOpocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paI[I/IOCBSI?)I/I U TCIICBUIACHUS.
Panuomnoxarus. DJIEKTPOMarHuTHOE

3arpsi3HCHUE OKPYIKAIOIIEH Cpe/Ibl

528

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas
JUAarHoCTHKa B TEXHUKE M MEIULMHE,
panap, paIuoONPUEMHYK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

OIITUKA

53.1

[IpsMonuHeiiHOe pacnpocTpaHEeHUEe CBeTa

B OJIHOpOAHOM cpexe. Jlyu cBera

532

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cgeta. [locTpoeHne n3o0pakeHuil B IIIOCKOM

3epKaie

533

IIpenomnenue cBera. 3aKOHBI MPEIOMICHUS

CBeTa. AOCOIOTHBII [IoKa3aTelib




53

MMPCIIOMIICHU A

534

ITonnoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIA yroa MOJHOIO BHYTPEHHEIO

OTpaKCHUSA

535

Hucniepcuss  cBera. CHOXHBIA  COCTaB

Oenoro ceeta. Ller

53.6

CoOwuparone M paccerBaIONIUE JIHH3HI.
Tonkass nuH3a. POKYCHOE PACCTOSHHUE H
onTUYeCKas  CWia  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHni B COOMPArOIITIX
U paccenBarommx JuH3ax. Dopmyna
TOHKOW JIMH3BI. YBEJWYEHHUE, JaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUUECKON

OIITUKH

53.8

Wntepdepentust  ceera.  KorepeHTHble
VCTOYHUKH. Ycnous HaOII0IeHUs
MaKCHUMYyMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHOW KapTUHE OT JIBYX

CI/IH(ba?,HI)IX KOIr¢pCHTHBIX UCTOYHHNKOB

539

Hudpakmus  cBeta.  JudpakiuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
MaKCUMYMOB npu MaJICHUU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa

53.11

TexHuueckue yCTpOHCTBa: OYKH, JIyHa,
¢doroanmapar, NPOEKUMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, T pakIuOHHAS peméTka,

TIOJISIPOU/T

53.12

[IpakTnueckue paboTHI. Nsmepenne
nokasarens npenomsenus. VccnenoBanue
CBOMCTB  W300paXeHMH B  JIMH3aX.

Hab6nronenue aucnepcun cBera




BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['panunel TpPUMEHMMOCTH KJIACCHYECKOMN
MEXAHHKH. [TocTynatsl TEOpUU
OTHOCHUTEJIBHOCTH: MHBapUaHTHOCTb
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIFHOCTH DUHIITEHA

6.2

OTHOCHUTEILHOCTD OOTHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BPpEMCHU W  COKpALICHUC

JUTAHEBL

6.3

DHeprus U UMIYJIbC CBOOOHON YaCTHIIBI

6.4

CBs3b MacChl C PHEPruerd U MUMITYJIbCOM
CBOOOJIHOM  YacCTHUIIBI. DHEPrusl IMOKOA

¢BOOOIHOM Y4aCTUIIBI

KBAHTOBAA ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOM OIITHUKU

®otonbl. Popmyiia [Inanka cBsa3u sHEpPrUn
doroHa C ero 4YacTtorol. OHeprus u

UMITYJIbC (POTOHA

OTtkpeiTHE U HccienoBanue Gpororddexra.
OIBITBI AT. Cronerosa. 3aKOHBI

dotorddexra

YpaBHeHue OUHIITENHA I
doroaddexra. «Kpacnas IpaHHIIA»

doroaddexrra

7.1.4

Hasnenue cBera. OnbiTe! [1.H. JIeOGeneBa

7.1.5

XMUMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoHCTBa: (OTOIIEMEHT,
¢doronaTuuK, COJIHEYHast Oarapes,

CBETOAMO

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OTBITE
Pesepdopna o ucciaenoBaHuIo CTPOSHUS

aroma. [IlmanerapHas Mozenb atoma




7.2

722

IToctynatel bopa. N3nyuenune u
norjionieHrne (GOTOHOB TPH  TEpexoje
aToMa C OJHOTO YpPOBHS DJHEPIHMH Ha
npyroil. Bunbl ciektpoB. CekTp ypoBHeEH

SHEPruM aToMa BOJ0poIa

723

BoaHoBrle cBoiicTBa 4dactull. BoiHBI e
Bbporins. KopnyckynsipHO-BOJIHOBOM
nyam3Mm.  Judpakuuss  ANEeKTpOHOB  Ha

KpucTtajuiax

7.2.4

CroHTaHHOE H BBIHYKACHHOC H3JTY4YCHUC.

VYeTpoicTBO U pUHLIKIT PabOoTHI J1azepa

7.2.5

TexHuuyeckue yCTpoOMCTBa: CHEKTPaJIbHbBIN
aHaJIU3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  pabotel.  HaGmronenwe

JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl Ha6J'IIOI[eHI/ISI U PperucCTpalun

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PATUOAKTUBHOCTU.  OTMBITHI
Pesepdopna mno omnpeneneHdio cocrtaBa
pamuoakTUBHOrOo wu3iayudeHus. CBoOMCTBa
anbda-, 6eta-, raMMa-u3nydeHus. Bousaue

PAAUOAKTUBHOCTU HA KHUBBIC OPraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEWTPOHA.
Hyxnonnas moxens siapa I'eiizenOepra —
WBanenko. 3apsan snpa. MaccoBoe 4ucio

sanapa. M3otomnsl

7.3.4

Anbda-pacma. DNEeKTPOHHBINA u
MTO3UTPOHHBIN Oera-pacma. I"amma-
W3JIyYCHHE. 3akoH PaAOaKTUBHOTO

pacmaga

7.3.5

OHeprusi CBA3M  HYKIOHOB B  sJIpe.

Snepubie cuibl. JledekT Macchl sapa




7.3.6

Snepuble peakuuu. JlenmeHue U CUHTE3

aaep

7.3.7

Snepuslit peaxTop. TepmosinepHbIi
cuHre3. IIpoOneMbl U NEPCHEKTUBBI
ANEPHON  DHEPreTHKH.  OKOJIOTMYECKHE

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  vacTuupl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIBHBIE

B3aNMOJEHCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JIO3UMETP,
KaMmepa BuibcoHa, sAIepHBIM  peaxkTop,

aToMHas oomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPEKOB YaCTHULL (mo TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mgnoro neba. CosBesnusi, sipKue

3BE3IBI, IJTAHETHI, MX BUIMMOE IBHKEHNE

8.2

Comueynas cucrema. lliaHeTsl 3eMHOU

TpyIIIbL. IInaHEeTHI-TUTaHTBI n ux
CIIYTHHUKH, KapJIMKOBBIC ITJIAHCTHI. Mansrie

testa COTHEYHOH CUCTEMBI

8.3

Comurie, ¢orochepa u  armocdepa.

ConnHeyHast aKTUBHOCTh

8.4

Ncrounuk sueprun ConHIa U 38€371

8.5

3BE3/MbI, WX OCHOBHBIC XapPaKTEPUCTUKH:
Macca, CBETUMOCTb, pauyc, TeMIEpaTypa,
170:¢ B3aUMOCBS3b. Huarpamma
«CHEKTPAIbHBIM KJIACC — CBETUMOCTbHY.
3BE3ABI TVIAaBHOM  IOCJIEIOBATEIBLHOCTH.
3aBUCHUMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 TJIABHOW MOCJIEI0BATEILHOCTA




8.6

Bnytpennee CTPOCHHUE 3BE3 L.
CoBpeMeHHbIE IpeACTaBICHUS 0
npoucxoxaeHnu u spomonun CosHua u

3BE3. DTAallbl )KU3HU 3BE3]T

8.7

Mneunsii  Ilyte — Hama ['anakTuka.
ChnupanbHasgs  cTpykTypa  [anakTukwy,
pactpezneiieHne  3BE3N, rasa W IbLIM.
IMonoxxenne wu naBwxkenue CoiHIla B
lanaktuke. Ilmockas u  cdepuyeckas

INOACHCTEMbI I"amakTukm

8.8

Tuner ramaktuk. Pamguoranaktnku H

KBa3apel. YEpHBIE ABIPHI B SIpax TajJakTUK

8.9

Bcenennas.  Pacmmpenne — BcesieHHOM.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Bozpact u pamuyc Bcenennou, teopus
bospmioro B3pbiBa. Mogens  «ropsuen

Bceenennoi». PenukroBoe usinyueHue

8.10

Macmrabnass ~ cTpykTypa  BcenenHoid.
Meraranaktuka. Hepeménubsie mpoOiaemsbr

ACTPOHOMHHU




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBS3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AxkuinonepHoe o6mectBo «M31aTenscTBo
«ITpocsemienue»

» ®usuka, 11 knacc/ Mskumes ['.JI., byxosies b.b., Yapyrun B.M.; oz
penaknueit [lapdentreBoit H.A. AknmonepHoe o6mecTBo «M31aTeascTBo

«IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

1. A.II PeimkeBuu. ®usuka. 3agaunuk 10 -11 knacesl. Yuebnoe nocodue. — M.:
JIPODA
2.T'. H. CrenanoBa. CO0pHUK BOTIPOCOB 1 33/1a4 1o ¢pusuke: 10 - 11 k1.
o0111e00pa3zoBaTeNbHbIX yupexaenuil. — M.: [IpocBelenue
3. O. 1. I'pomuieBa. KonTponbHbIE U caMOCTOSITENIbHBIE pa0OTHI 10 pusnke 10
kiacc. — M.: U3narenscTBO «IK3aMeH»
4. N.B. T'onosa. ®usuka. 10 knacc. KontponsHbie paboThl B HOBOM popmare.
— M.: «MuTemnekr- LlenTp»
5. A.E. Mapon, E.A. MapoH. [lunaktuyeckue Mmarepuansl. @usuka 10. — M.:
JTPODA
6. B.A. 3abotuna u B.H. KomuccapoBa. ®usuka: KOHTpOJIb 3HAHUH, YMEHHM

1 HaBbIKOB yuamuxcs 10 - 11 k1. o01meo06pa3oBaTebHBIX YUPEIKISHUM :



0a30BbIi 1 TPOPUILHBIN ypoBHH. — M.: «IIpocBemienne»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

bu6mumoreka IJOK

www. zavuch.ru.fisika.

http://www.fizkaf.narod.ru

http://mipt.ru

http://www .twirpx.com/files/pedagogics/pedagogics/preschool/
http://ru.fizik/ru

http://ru.wikipedia.org/wiki/

www. k - yroky

http://fcior.edu.ru/






