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IHOACHUTEJIBHASA 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:

® [JIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (hu3uku Ha 0a30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIC PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®duszuka Kak Hayka O HambOojee OOHIMX 3aKOHAX MNPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOro MpeaMeTra B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIAJ] B CUCTEMY
3HaHMUM 00 okpyskaromiem mupe. [lIkonbHbINM Kype PU3MKK — CHCTEMOOOPa3yOIIHii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SBICHUM, H3y4yaeMbIX XUMHUEU, OUOJIOTHEH,
dbusnyeckoir reorpadueld W acTpoHoMmed. lcronp3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3ydyenue (UMK BHOCUT OCHOBHOW BKJaJ B (POPMHPOBAHUE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydawluxcsa, B (GOpMHPOBAHUE YMEHUN MNPUMEHSThH
Hay4YHBIM METO/1 MO3HAHUS MPU BBHIMOJIHEHUH MU YUY€OHBIX MCCIIEI0BaHUMN.

B ocHOBy kypca ¢u3WKu AJiS ypOBHsSI cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAl WIEH, KOTOpPhlE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MTOCTPOCHMUS.



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 (opmupoBaHHEe HHTEpPECa M CTPEMIICHHS] OOYYaIOIIUXCS K HAYYHOMY
W3YYEHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUS ¥ (DOPMHUPOBAHHKE
HCCJICI0OBATEIILCKOTO OTHOIIICHHSI K OKPYKAIOIIUM SBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yJibTaTa H3yYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (dopmupoBaHWe yMEHUH OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHHE MPEACTaBICHUN O poyid (DU3UKH IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1eneld obecrneunBaeTcsl pelieHneM CIeAyIouX 3a1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



e npuoOpeTeHue CUCTEMBbl  3HaHHUU 00 001X bu3nYeCKuX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJIAPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTHI aCTPOPU3UKH;

e (QopMmupoBaHHME YMEHUN TMPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OoOBbsSICHEHUS (PUBMYECKUX SBJICHUM B TIPUPOAEC U Ui TPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

® OCBOCHHME CHOCOOOB pEIICHUS] Pa3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOU
bu3nYecKol MOMAENbI0, 3a/1ad, MOAPa3yMEBAIONINX CaMOCTOSTEIHHOE
co3faHue PU3NIECKOr MOJIEIH, aJIeKBATHON yCIIOBUAM 3a/1a4U;

e [oHUMaHUE (U3MUECKHMX OCHOB W NPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

® OBJIAJICHUE METOJIaMH CaMOCTOSATEJIPHOTO IUIAHUPOBAHUS U TIPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTaluu UHPOpMAaIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

® CO3[aHME YCJIOBHUM ISl PA3BUTUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kinacce — 68 "yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMEpedYeHb JIA0OPATOPHBIX M
MPAKTUYECKUX paboOT SABISAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBHIOOD
MPOBEJIEHUsT J1a0OpPaTOPHBIX PabOT U OMBITOB C YYETOM HHIUBUIYATBHBIX
0COOCHHOCTEN 00yJarOUXCH.



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. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJCUCTBUS 4YacTUIL] BElIECTBA. MoAenu CTpPOEHUs Ta30B, XKUJKOCTEU U
TBEPJIBIX TET M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojeieii. Macca u
pasmepsl Mosiekyll. KonndectBo BemiectBa. [ToctostHHast ABorajipo.

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 JlanbroHa. M30omponecchl B UACAIBHOM ra3e ¢ IMOCTOSHHBIM KOJIM4YE€CTBOM
BelecTBa. ['padguueckoe mpelncTaBieHWE H3OMPOIECCOB: H30TEPMa, 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
OnekTpuzauusi Ted. OJEKTpUYeCKUil 3apsan. J(Ba Buaa 3IEKTPUUYECKHUX
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 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

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 KITACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuecTBO 4acoB

JuiekTpOoHHBIE (UG poBbIE)

Ne i/ Konrpoasbnsie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
O
1.1 MISHIE 1 METOMBL HAYHHOTO 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Hroro no pazgeny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.rt/RML6BX3PU
23 3aKOHBI COXPAaHEHUS B MEXAHUKE 1 | https://m.edsoo.ru/86NRCXHA7
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUNHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 9 1 https://m.edsoo.ru/HRGVSENOPE
TEOPUH
32 OCHOBBI TEpPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 [DETATHRIC COCTOANHA Betliectha 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IEPEXOABI
Hroro no pazgeny 24
Paznen 4. DJIEKTPOJINHAMUKA
4.1 DIIeKTpOoCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP720QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

[ToCcTOAHHBIN JIEKTPUUECKUH TOK.

4.2 12 https://m.edsoo.rt/GEWTDQXWW
Toku B pa3muyHbIX cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3/ieioB U TeM JyekTponHble (Hu¢poBbIE)
Ne i/ Kourpoasbnsie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThI
Paszpen 1. JIEKTPOIMHAMUKA
M .0
1.1 ATHHTHOC TOTE. EKTpOMartuTHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHITYKITUS
Uroro no pazgeny 11
Pazpnen 2. KOJTEBAHUA U BOJIHBI
MexaHu4ecKue 1 3MeKTPOMATrHUTHBIE
2.1 9 1 https://m.edso0.ru/3TLNQKPG6
KoJieOaHus
M
2.2 CRATMHCCIHE H SCKTPOMATIHTIEE 5 1 https://m.edsoo0.rt/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.r/TUPOIURXM
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBBI CIELIMATILHON TEOPUU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBHOCTHA
Uroro no pazgeny 4
Pazgena 4. KBAHTOBAS ®PU3UKA
4.1 OJ1eMEHTHI KBAHTOBOU ONTUKH https://m.eds00.ru/SWOVAWOQRS

4.2

CrpoeHnue atoma

https://m.edsoo.ru/HSBEAOOEA

4.3

ATOMHOE SApO

https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UNKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo0.ru/3EOD6KXI9
Uroro no pazgeny 7
Pazgen 6. OBOBILIAIOIIEE IOBTOPEHHUE

6.1 O6o0maromiee MOBTOPEHHE 4 https://m.edsoo0.ru/O2JEGZCIM
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9




INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jlara
U3yqeHmust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

®du3uka — HayKa 0 IpUpo/Ie.
Hayunble MeTo1bI MO3HAHUS
OKpYKaroIIero Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponb 1 mecTo (usuku B
(hopMUpPOBaHUH COBPEMEHHOM
HAy4YHOH KapTUHBI MHpa, B
MPAKTUIECKOHN e TEITLHOCTH
Toaei

https://m.edsoo.ru/S8HSXWFFVO

MexaHnueckoe ABMKCHHE.
OTHOCHUTEILHOCTD
MCXaHHYECKOT'O JBUKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOA0VS5ZX

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
MPSIMOJIMHEITHOE ABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoHOE MajzieHue. Y CKOpeHne
CBOOOTHOTO TIa/ICHHS

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHueliHoe ABUXKEHUE.
JIBr>keHMEe MaTepraIbHOM TOUKHU
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJI2C4DN



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

[IpuHIKTT OTHOCUTEIBHOCTH
lanunes. MuepunanbHbie
cuctemsl orcuera. [lepBriil 3ak0H
Hrrorona

https://m.edso0.ru/J6QY7N3IWN

Macca tena. Cuia. [lpunnun
cyneprno3uiuu cuil. Bropoi
3akoH HproToHa 1
MaTepHaIbHON TOUKU

https://m.edsoo.ru/BVINWTAQH

10

Tperuii 3akoH HerotoHa niis
MaTepHUaAIbHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMUYecKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumuent
TpeHus. Cuia CONpoTUBICHUS
MIPU ABMDKEHHUH TEJIA B )KUAKOCTH
WK Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarenbHoE U
BpaIlaTeIbHOE ABUKECHHUE
abCoIIIOTHO TBEPOTO Tena.
MowmeHT cuisl. [1nedo cuisl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MaTepraibHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Wmnynbe cuiibl. 3aKoH

https://m.eds00.ru/MSJQTKNWC



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN

COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE IBUXKEHUE

16

Pabota u MOLTHOCTD CHUIIBIL.
Kunernueckast sneprus
MaTepuanbHOU TOUKU. Teopema
00 U3MEHEHUHU KUHETHYECKONH
SHEPrUMn

https://m.edsoo.ru/J1V59L28B

17

[TorenmanpHas 3HEPTHSL.
[ToTennumanpHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBL.
[TorenmanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IloTenumanbHEIC U
HETOTCHIUAIIbHEIC CHIIBL. CBI3b
paboThl HEMOTEHITMAIBHBIX CHII C
H3MCHECHHEM MEXaHHMISCKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpPAHEHUS MEXAHUYECKOUN
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHast pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHHU Tella Ha
IIPUMEPE PACTKEHUS
PE3UHOBOTO KTyTa

https://m.edsoo.ru/WI1R4R88UG

20

KonrtponbHas pabora no Teme
«Kunemaruka. /lunamuxa.
3aKOHBI COXpaHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B

21

OCHOBHBIE OJIOKEHUS
MOJICKYJISIPHO-KUHETUUECKON
Teopur. BpoyHOBCKOE IBHKCHUE.

Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrtep JBUKEHUS U
B3aMMOIECHCTBHS YaCTHI]
BemecTBa. MoJienu cTpoeHus
ra3oB, )KMJIKOCTEN U TBEPIBIX TN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konnuectso
BemiecTBa. [locTostHHasA
ABoraapo

https://m.edsoo.ru/FL1BAQDI13

24

TemnoBoe paBHOBECHE.
TeMneparypa u €€ u3MepeHue.
[Ixana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

Uneanrsyerii raz B MKT.
OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemnepaTypa Kak
Mepa CPETHEN KUHETUYECKOU
OHEPTUHN ABHUKCHUSA MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lanproHa. ['a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MeX/1y TTapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTrOo ra3a

https://m.edsoo.ru/35DBLKT96

29

I/Isonpoueccm B NACaJIbHOM rase

https://m.edsoo0.ru/OZJ3KZNI5



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B

1 uX rpaduyeckoe
MpeCTaBIICHUE

30

BnyTtpeHnHss sHeprus
TEPMOAMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMS.
KonuyecTBo TemnoTs! u pabora.
BnyTtpeHnHss sHeprus
0JIHOATOMHOTO UJICAIbHOTO Ta3a

https://m.eds00.ru/9JQITV XIS

31

Bune! reruionepenaun

https://m.eds00.ru/36JJI20W9

32

VnenrHas TEMIOEMKOCTE
BelecTBa. KoMMuecTBO TEMIOTHI
MIpH TEIUIoNepeaaye.
AnmabaTHblif Iporiecc

https://m.edsoo.ru/5K3Y4H86L

33

[TepBrIil 3aKOH TEPMOAMHAMUKHI
U €r0o MpUMEHEHUE K
u3oImpoueccam

https://m.edso00.ru/2HO6R3GAS

34

HeoOpaTtumocTs nporieccoB B
npupoze. Bropoii 3akoH
TCPMOANHAMUKHU

https://m.edsoo.ru/S8SLWDFTS8

35

[Ipunuun neiictus u K11/
TEMJIOBOM MAaIllIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KIT/]

https://m.edsoo.1u/4XPSAOVIM

37

DKOJI0rM4€ecKHe MpooIeMbl
TETIOIHEPTETUKU

https://m.edsoo.ru/P07ZMYMSI

38

O06o0maromuii ypok
«MonekynsipHas pu3uKa.
OCHOBBI TEPMOJAUHAMUKI

https://m.edsoo0.ru/9EKZO0DDWP

39

KonTponbhas pabota no teme

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8

«MomnekynsipHas Gpu3HKa.
OCHOBBI TEPMOTTHAMHKID)

40

[TapooGpazoBanue u
KoHJleHcanus. Mcnapenue n
KHUIIEHHE

https://m.edsoo.ru/X48Q078EE

41

AOGcCooTHAs ¥ OTHOCHUTENbHAS
BJI&YKHOCTb BO3/yXa.
Hacelimennslii nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucramnmueckue
u amop(dHbIe Tesa. AHU30TPONHUS
CBOMCTB KpucTauioB. JKuakue
kpuctaiasl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHre U KPUCTAUIA3ALIHS.
V nenbHast TEII0TA [IaBICHU.
Cyb6numarus

https://m.edsoo.ru/OX117G6MR

44

VYpaBHEeHHE TEIJIOBOTO OaaHca

https://m.edsoo.ru/0ITUXGN211

45

DneKTpu3alus Tel.
Dnektpuyeckuit 3apsia. JIBa Buna
INMEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOIHUKY, TUINEKTPUKH U
MOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHUs INEKTPUIECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

BzaumopeiictBue 3aps10B. 3aKOH
Kynona. Toueunsrit
BJIEKTPUYECKUN 3apsi

https://m.edsoo.ru/SUSBUOTHH

48

Hanpssk€HHOCTB DIIEKTPUYECKOrO

https://m.edsoo.ru/9IKAWD2V6



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
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https://m.edsoo.ru/X48Q078EE

nosist. [IpuHnmn cynepno3sunuu
3JIEKTPUYECKUX TNosied. JInnun
HaANPSHKEHHOCTH

49

PabGoTa cui
3JIEKTPOCTATHYECKOTO TOJISI.
ITorenmman. PaznocTh
MOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOIHUKY M TUANEKTPUKH B
JIEKTPOCTATUYECKOM TI0JIE.
Jusnexrpudeckas
MIPOHUIIAEMOCTD

https://m.edsoo.ru/12P2S3127

51

Onexrpoémkocts. Konaencarop

https://m.edsoo.ru/BIUPRD52W

52

DneKTPOEMKOCTH IIIOCKOTO
KOHJICHCAaTOpa. JHEprus
3apsHKEHHOTO KOHACHCATOpa

https://m.edsoo.ru/XPUKP82VE

53

JlabopaTopHas pabota
"N3mepenue 3J1eKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Ipuniun nercTBus u
MPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arnapara,
CTPYHHOTIO IIPUHTEPA.
DnexTpocTaTUuecKas 3aluTa.
3a3eMIIeHHE AIIEKTPONpruOOPOB

https://m.edsoo.ru/H3QI9PNHYY

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CYLIECTBOBAHMS.
ITocTosinubIM TOK. Cuita ToKa.
Hanpsiokenne. ConpoTHBIIEHHE.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF

3akon Oma 1S ydyacTKa Lenu

56

IlocnemoBarenbHOE,
napajieTbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOHUKOB.
JlabopaTtopHas pabota
«/3y4deHne cMenIaHHOTro
COCTMHECHHS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabota u momHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyins-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma AJis MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOU
uenu. KopoTtkoe 3ambIKaHue.
JlaboparopHast pabota
«M3mepenne D/1C ucrtounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHblii ypok. KonTposbHas
pabota o Teme
"DnexTponuHamMuka" /
Bcepocculickas npoBepodHas
pabora

https://m.edsoo.ru/MFM6EIE5SX

60

O6o0maromuii ypok
«DNEeKTpoANHAMHKAY /
Bcepoccuiickast mpoBepouHas
pabora

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHas MPOBOIUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJIJIOB OT

https://m.edsoo.ru/

WMNNBQLO9H



https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR

TEMIEpPaTyphl.
CBepXIpoBOANUMOCTh

62

DNeKTpUUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBonHUKH, UX
COOCTBEHHAs U IIPUMECHas
npooaumocTs. CBoiicTBa p—n-
nepexofa. IlomynpoBogHUKOBBIE
prOOpbI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTpUUYECKUH TOK B pacTBOPax
U pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
aucconuanys. JJIEeKTPOIIN3

https://m.eds00.ru/QUOQUWVI1

65

DJIEKTPUYECKUH TOK B razax.
CaMoCTOSTEIIBbHBIN 1
HECaMOCTOSITENIbHBIN pa3psl.
Monnus. [1nazma

https://m.edsoo.ru/2V2KLFQA

66

DneKTprYecKre MPHOOPHI 1
YCTPOMCTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«2nektpocratuka. [locTossHHBII
3JeKTprdecKuil Tok. Toku B
Pa3IUYHBIX Cpeax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHeIit ypok. O6o0IIaromumii
ypok o TemMam 10 kimacca

https://m.edsoo.ru/HLOAT6SNU
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

JJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTosTHHBIE MATHUTHI ¥ UX
B3auMoOJcicTBHE. MarHUTHOE
noje. Bektop MarHuTHOM
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKITAN

https://m.edsoo.ru/4DMOYIIN6

MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C
TOKOM

https://m.edsoo.ru/1L5SCT47FX

JlaboparopHas pabota
«I/I3y‘-IGHI/IC MAardmuTHOTI'O ITOJIsA
KaTyliK1 C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBHE MarHUTHOT'O MOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGopatopHas paboTa
«HccnenoBanue JeMcTBUSA
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYTO
yactuity. Cwia Jlopenma. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/7ABZQGQC9

SHCKTPOMaFHI/ITHaﬂ UHAYKIOUS.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

[ToTok BekTOpa MAarHUTHOM
uHaykiuu. 2J1C nHayKimu.
3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapanes

JlaboparopHast pabora
«HccnenoBanue sBICHUS
3H€KTpOMaFHI/ITHOﬁ WHAYKOHUN

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTS. SIBIEHUE
camounaykuuu. IC
CaMOMHAYKIIUU. DHEPTUs
MAarHUTHOTO TOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

https://m.edsoo.ru/EOTONSAEA

TexHuuyeckue yCTpoucTBa U UX
[IPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JICKTPOMAarHuTHhI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHJYKLIHUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarHuTHOE ToJe.
DJNEeKTPOMAarHUTHAS HHIYKIIHSD)

https://m.eds00.ru/COB0SBGMC

11

KonTponbhas padota no teme
«MaruuTtHoe 1oe.
SHGKTPOMaFHI/ITHaﬂ UHAYKOUS»

https://m.edsoo.ru/8X637ELEU

12

CB00o/1HBIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYCCKHUX KOJICOAHHIH.

https://m.edsoo.ru/9Y6GY WEVP



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
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[IpeBpatienue sHepruu

13

JIaboparopHas pabota
«HccnenoBanre 3aBUCUMOCTH
MepPHOIa MAJTBIX KOJICOaHMH
rpy3a Ha HUTHU OT JJTMHBI HUTH U
MAacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIi KOHTYD.
CBOOOHBIC AIIEKTPOMATHUTHBIC
Koye0aHus B MAEATLHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeEXaHNYECKUMH U
ANEKTPOMATrHUTHBIMH
KoJe0aHusIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akon
COXpAaHEHUS SHEPTUU B
UJealbHOM KOJIeOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyxXarnmx
KoJieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onaHc. BeiHyx/1eHHBIE
AJICKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CunyconaaibHbIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMILTUTYTHOE U
NeiiCTBYOIIEe 3HAUEHHUE CUITBI
TOKa M HaIpsHKEHUS

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C

18

Tpancdopmarop. [IponsBoacTso,
nepeaayda u moTpedaeHue
AJIEKTPUYECKON SHEPIUU

https://m.edsoo.ru/1ZWZULSQK

19

Y CTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEepaTopa
MEPEMEHHOTO TOKA, JIMHUI
JJeKTpoIepesad

https://m.edso00.ru/93Z12W40QQ

20

DKOJIOTUUECKUE PUCKU TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOSHEPTUU B
MOBCEIHEBHOM KU3HHU

https://m.eds0o0.ru/3IDUNYKWNO

21

MexaHu4yecKkue BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHs U
JuirHa BoiHbL. [lonepeynsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

BJ'IGKTPOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa U cKopocTh. [IIkama
AJIEKTPOMArHUTHBIX BOJIH

https://m.edso0o.ru/SWB57C06X

24

HpI/IHHI/IHI)I paI[I/IOCBflSI/I )41
TCIICBUIOCHUS. PaBBHTI/Ie CpeILCTB
cBa3u. Pagnonokanus

https://m.eds00.ru/2WQTSLGLV

25

KonrponsHas pabora

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
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https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK

«Koiebanus 1 BOJHBD)

26

[IpssMonuneitHOE
pacnpoCTpaHEHUE CBETA B
onHopoaHou cpeae. Toueunbli
HWCTOYHUK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxkeHue cBeTa. 3aKOHbI
otpaxxeHus ceera. [loctpoenue
M300paXCHU B MIIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceta. [lonHoe
BHYTpEHHEE OTpa’keHUeE.
[IpenenbHbIi yro MoJIHOTrO
BHYTPEHHETO OTPaKECHUS

https://m.edso00.ru/V49RISTRN

29

JIaboparopHast pabora
«M3mepenne nokasaress
MIPEIOMJIIEHUS CTEKIIAa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnssl. Iloctpoenue
n3zo0paxenuii B munze. opmyna
TOHKOM JINH3BI. Y BEJIMYEHUE
JIUH3bI

https://m.edsoo.ru/W2MMS9KJIC

31

JlaGopaTopHas pabota
«HccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AX»

https://m.edso00.ru/Q1ZCMW980

32

Hucnepcus cera. CroxxHBIN
cocrtaB 6enoro ceera. [{Ber.
JlabopaTopHas pabota
«Habnronenue nucnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKE1 1



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW

33

HNutepdepennus ceera.
Judpakuus cBeTa.
Judpakuronnas pemeTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus cBera

https://m.edso0.ru/Q2118XYOJ

35

Onruueckue npudops! 1
YCTPOMCTBA U YCIIOBUS HX
6€301acHOTO NMPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

rpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIaCCUYECKOM MEXaHUKH.
[ToctynaTel cennaibHOM
TEOPUH OTHOCUTEITHHOCTH

https://m.edsoo.ru/P8GBI9FJ5N

37

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH M COKPAIICHUE JITTUHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMITYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
MAaccChl ¢ JHEPTUEN U UMITYJILCOM.
OHeprus MoKost

https://m.edso00.ru/190ZY4BUB

39

Kontponbnas padora «OnrTuka.
OcCHOBBI CIEIMATTEHOM TEOPUU
OTHOCHUTEIbHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. ®opmyia [1nanka.
DHeprus u UMIyJbC POTOHA

https://m.edsoo.ru/ZL6P16LAO

41

OTKpBITHE U HCCIIEJOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

https://m.edso00.ru/PGL5XXSRO

42

3akonHbI pororddekTa.

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
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https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI

YpaBHeHue DUHILITEHA 111
dbotorddekra. «KpacHas
rpanuta» Gorodddexra

43

Jasnenne cBera. Onwitsr [1. H.
JlebeneBa. XuMu4deckoe
JNIECTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE IPUMCHEHHE!
(dhoTorIeMeHT, POTONATIHK,
COJIHEUHasi OaTapesi, CBETOINO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemienue 3agad mo teme
«DIIEMEHTbI KBAHTOBOI OIITHKH

https://m.edsoo.ru/ZE73A67B1

46

Monenrs atoma TomcoHa. ONBITE
Pezepdopaa no paccesauro a-
yacTull. [manerapuas Mozenb
aroMma

https://m.edsoo.ru/FIC11POHN

47

[Toctynater bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

H3nyuenue u noriouneHme
(OTOHOB MpH TIEPEXOJIe aTOMa C
OJIHOT'O YPOBHS DHEPI'UU Ha
Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBEIe CBOMCTBA YacTHII.
Bomnsl ne bponns.
KopnyckynsipHo-BoTHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U31y4YCHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PaTUOAKTUBHOCTH.
Omneitel Pe3epdopaa o

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/TSJFUU3TP
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OIMPECACIICHUIO COCTaBa
PAaAOAKTUBHOI'O U3TTYUYCHUSA

51

CoiicTBa anbda-, 6era-, ramma-
n3nydeHus. BinusHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnan.
DNEKTPOHHBIM U NO3UTPOHHBIN
6era-pacnaj. ['amMMa-u3nydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBA31 HYKJIOHOB B SIJpE.
S nepubie peakuuu. S nepHbIN
peakrop. [Ipobnemsi,
MIEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKThI IAEPHON DHEPIETUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTapHbIE YaCTHUIIbI.
OTkpbITHE TO3UTPOHA. METO b
HaAOJIO/IEHUS ¥ peruCTpaliu
3JIEMEHTapHBIX YacTull. Kpyrisrit
cton «DyHIaMeHTalIbHbIE
B3auMoeicTBUA. EnUHCTBO
(buznyecKoil KapTUHBI MUPay

https://m.edsoo.ru/SUC62U40A

55

9TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Buj 3Bé3nHOrO
Heba. Co3Be3us, ipKue 3BE3BI,
IUTAHETHI, UX BUIUMOE
nBmkeHue. ConHevHast cucTeMa

https://m.edsoo.ru/5SPXS2I9VY



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/SUC62U4OA
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https://m.edsoo.ru/UOIRQS0Z5

56

Counnrte. CoHeuHast akTUBHOCTD.
Uctoununk sueprun ColiHIa U
3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IBI
TJIABHOW TIOCJIEIOBATEILHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPeACTaBICHUS O
MIPOUCXOKACHUHU B IBOJIOIIH
CoHIta 1 3BE311

https://m.edsoo0.ru/GGD3W7470

58

Mnuneunsiii [1yTe — Hama
I'amaktuka. ITonoxenue u
nerkenne Coinnna B [amakTuke.
lNanakTuku. YE€pHbIE ABIPHI B
siIpax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pasoeranue
ranaktuk. Teopus boisbiioro
B3pbIBA. PEIMKTOBOE U3IIyYeHHE.
MertaranakTuka

https://m.eds00.ru/9IWRLVWNN

60

Hepemennsie npoodiaembl
aCTpOHOMHUU

https://m.edsoo.ru/LIHNL2MCF

61

KonTponbhas pabota
«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

https://m.edsoo.ru/TXTTCT488

62

O6o06uraromuit ypok. Poib
(GU3MKU ¥ aCTPOHOMUH B
9KOHOMUYECCKOM,
TEXHOJIOTMYCCKOM, COIMAIbHOM
Y ATUYECKOH cdhepax

https://m.edsoo.ru/WNJ5SCRXYD
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JACATCIIBHOCTH YCJIOBCKA

63

O6o06maromuit ypok. Poss u
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuit ypok. Posib
¢buznueckoil Teopun B
(dbopMHpPOBaHUU MPEACTABICHUI
0 (hu3NYECKO KapTUHE MUPA

https://m.edso0.ru/Y29SVPCVR

65

O6o0maromuii ypok. Mecto
(bu3n4ecKoil KapTHHBI MUPa B
00IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHHUIA O TIPUPOIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepsHbIil ypok. MarautHoe
noJie. DJIeKTPOMarHuTHast
WHIYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OcHOBBI CIELIMATIBHON T€OpUN
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnrbiii ypok. KBanToBast
¢buznka. DIeMeHThl aCTPOHOMUU
1 acTpoPpu3uKu

https://m.edsoo0.ru/RARQLVO2]J

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kox
MpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaT, Ha TpUMEpPax poidb W MeCTOo (U3UKH B
dbopMupOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKOMN JEATEIbHOCTH

mojaei

10.2

Y4YuTBIBaTh TPAHUILIBI IPUMEHEHHSI U3YYEHHBIX (PU3UUECKUX MOJIEICH:
MaTepHualbHas TOYKa, MHEpLMaJIbHAs cHCTeMa OTCYETa, abCOJIIOTHO
TBEP/OE TEJO, UICATbHBIN Ia3; MOJEIN CTPOEHUS Ia30B, )KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIM JJIEKTPUYECKUH 3apsii — IPU PELICHUU

buznyeckux 3aaay

10.3

Pacno3naBathe pusndeckue siBieHHs (IIPOIECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYJSIPHO-KHHETUYECKOH TEOpPHUH
CTpPOCHMsI BEIIeCTBA U  JJIEKTPOJUHAMHMKH: PpaBHOMEpHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE [IBU)KEHHE, CBOOOJHOE IaJIeHHE
T€J, ABW)KEHHE IO OKPYXXHOCTH, HMHEpLHs, B3aUMOJICICTBUE TEI;
muddysus, OpOyHOBCKOE JBUXKEHHE, CTPOCHHE KUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Teln TpU  HarpeBaHUU
(oxJylaXxieHNNn), TEIJIOBOE paBHOBECHE, WCIApPEHHE, KOHIEHCALus,
IUIaBJIEHUE, KpPUCTAJUIM3alus, KUIIEHUWE, BIIAXKHOCTh BO3/AYXa,
HOBBIIICHNE JIaBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMH COCTOSHMSI Tra3a B H30IpoIieccax;

QJICKTpU3aluA TCI, B3aHMOJICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE [BIKEHHE, WCIONB3Yysl (U3HUECKUE
BEJIMYMHBI: KOOPAMHATA, MYyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYecKas DSHEeprus,
NMOTEHLMANbHAsT DJHEPrus, MexXaHudeckas paboTa, MeXaHH4YecKas
MOIIIHOCTD; TIPU OMHMCAHUH TIPABUILHO TPAKTOBATh (DU3UUCCKUNA CMBICT
UCTIONB3YEMBIX BEIUYHMH, MX OOO3HAYCHHUS W EIUHUIIBI, HaXOIUTh
¢dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUUHY C IPYTHUMHU

BCJIMYUHaAMH

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T M TCIUIOBBIC




ABJICHUS, MCNOJIb3ys (U3NYECKUE BEIMUYMHBL JIaBICHHE Tras3a,
TEMIIepaTypa, CpEIHsAsl KHUHETHYEeCKas DHEpPrus XaoTUYECKOIO
JIBIDKEHUS MOJIEKYJ, CpEIHEKBaIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss d3Heprusi, pabora rasa,
KOA(QUIIMEHT TM0JIE3HOT0 JEHCTBHs TEIJIOBOrO JBUTATENs; NpHU
OMHCaHUU MPaBUIBHO TPaKkTOBaTh ¢buznueckuit CMBICII
UCIIOJb3yEeMBbIX BEJIMYMH, UX OOO3HAYEHHS W EIUHUIbI, HAXOIUTh
(opMyJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYUHY C APYTUMHU

BEIMYHUMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE DJEKTPUUECKHE CBOWCTBA BELIECTBA U
JJIEKTPUYECKUE  SBJICHUS  (IpOLECChl), HCMONB3Yys  (pusnyeckue
BEJIMYMHBI: JNEKTPUYECKUH  3apsAll,  DJIEKTPUYECKOE  II0JIe,
HanpsOKEHHOCTh TIOJIS, IOTEHLMAJ, pPa3sHOCTh IOTEHUUAIOB; IIpU
ONMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUH CMBICI MCIIOJIB3YyEMbIX
BeJIMYMH, WX O0003HAUEHWS W €JUHMIBI, YKa3bIBaTh (HOpMyIIBL,
CBS3BIBAIOIME  JIAaHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYTMMHU

BCJIIMYNHAMU

10.7

aQHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U  SBJICHUS, HCHOIB3YS
¢u3uUeckre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMHUPHOTO TaroteHus, I, 11
u III 3akonbl HbloTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEpruu,
3aKOH COXpaHEHUsI UMITYJIbCA, MPUHIIUI CYNEPIO3UIIUN CUJI, TIPUHITUIIL
paBHONpaBUslI MHEPIUANBHBIX CHUCTEM  OTCYETA;  MOJIEKYJSIPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeHe KUHETUYECKON SHEpPruu TEIIOBOIO ABUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBhId 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KyioHa; mnpu 3ToM
pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe

BBIpaXCHHUE U yCJIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIlUH, NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30MacHOro

HCIIOJIb30BAaHU B HOBCCHHGBHOﬁ KHN3HU

10.9

Brimonaars OKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)I/I3I/I'-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; MPU
sToM (opmynupoBaTh MpobiemMy (3amady) W THUIIOTE3y Y4eOHOTO
DKCMIEPUMEHTa,  CcOOMpaTh  yCTaHOBKY U3  NPEIOKEHHOTO

000pyI0BaHus, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYH_IGCTBJ'IHTB npsAMbIC KW KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX

BEJIMYMH; IPU ITOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpEeHHs U




HCII0JBb30BAaTh U3BCCTHBIC METO/JAbI OICHKHU HOl"peH_IHOCTef/'I PISMGPGHI/IP'I

10.11

HccnenoBath 3aBHCHMOCTH MEXIY (U3HUYCCKUMHU BEIUYMHAMHU C
HCIIOJIb30BAHUEM TMPSIMBIX HU3MEPEHUI; TMPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3yJibTaThl TMOJNYYEHHONH 3aBUCUMOCTHU
(bu3NYeCKUX BEIMYUH B BUE TAOIHUI] U TPAPUKOB, J€IaTh BHIBOABI 110

pe3yjibTaTaM UCCICIOBaHUA

10.12

Cobnromate mpaBwiia  0O€30MAaCHOTO  TpyJda TMpH  MPOBEICHHUU
WCCJICOBAaHMM B paMKax ydeOHOTO OSKCIEpUMEHTa, Y4YeOHO-
HCCIIEIOBATEIIbCKOM U TMPOEKTHOM AEATEIBbHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS

10.13

Pemats pacuérHbie 3a/1auMl ¢ SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCTIONIB3Ysl (PU3MUYECKHE 3aKOHBI W TPUHIIMIIBI, HAa OCHOBE aHaJM3a
yCIOBHA  3aJaud  BBIOMpaTh  (PU3MYECKYI0O MOJETb, BBLICTATH
bu3ndecKue BEIMYMHBI U (HOPMYJIbI, HEOOXOMUMBIE I €€ pEIICHMUS,
MPOBOAUTH PACUYETHI U OLEHUBATh PEAJTbHOCTh MMOJYYEHHOTO 3HAYEHUS

bu3nYeCKOi BETUYHHBI

10.14

Pemater ~ KkauecTBEHHBIC  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO HEMOYKY PACCYKACHHUI C OMOPOH Ha M3Yy4YCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IC SABJICHUA

10.15

Ucnonp3oBath mnpu  pemieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTHUH [UIl IOMUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIIpeTallud U TPEACTaBICHUS YYeOHONW M Hay4HO-TNOMYJISpHON
UH(POPMALIMH, TOIYYEHHOW W3 pa3IMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAIM3UPOBATH MOTYYaeMyto HH(HOPMALIHIO

10.16

[IpuBoaMTH HpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE IPOILIECCOB OKPY’KAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TCXHOJIOT Hit

10.17

Hcnonp3oBaTte TeopeTHYecKHe 3HAHUS MO (pU3MKe B TOBCEAHEBHOM
JKU3HM U1 oOecrieueHus 0€30IMacHOCTH MpU OOpaIleHn: ¢ IpudopamMu
U TEXHUYECKHMMH YCTPONCTBaMH, JUISI COXPaHEHHs 3JI0pOBbSl U

CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTUYCCKOTI'O ITOBEACHUS B Oprmanmeﬁ cpene

10.18

PaGoTaTh B rpynme C BBIMOJHEHUEM PA3THYHBIX COIUATIBHBIX POJIEH,
IUIAaHUPOBaTh  pabOTy  TPyHNbl, palUOHAIBHO  PACIPEICNSThH
00SI3aHHOCTH U IJIAHUPOBATh JCATENIBHOCTH B HECTaHIAPTHBIX
CUTyallMsX, aJleKBaTHO OILIEHMBATh BKJIAJl KaXXIOrO W3 YyYaCTHHUKOB

IPYIIIbI B pEeLIEHUE paccMaTpUBaeMOM MpooOIeMbl




11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 00I1IEero 00pa3oBaHuUsI

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MeCcTo (U3UKH B
(bOpMHPOBAaHUHM COBPEMEHHON HAyYHOW KApTUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKOMN JEATEIbHOCTH

J'IIOI[Gﬁ, OECJIOCTHOCTb U €CAMHCTBO (1)I/I3I/ILI€CKOI\/’I KapTUHBI MHUpa

11.2

Y4YUTHIBATh TPAHUIIBI IPUMEHEHHS] U3YUYEHHBIX (DU3UUYECKUX MOJICIICH:
TOUEYHBIN ANEKTPUYECKUI 3apsij, AaepHas MOJeNIb aToMa, HyKJIOHHAas

MO/JIENIb aTOMHOTO Si/Ipa MPH PeIIeHNH PU3NIECKUX 3a/1a4

11.3

Pacno3naBate ¢u3udeckue sBIEHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMHKM W  KBAaHTOBOM  (U3MKU:
JJIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMO/ICVICTBUE MAarHuTOB,
JIEKTPOMAarHuTHasT WHAYKLIHSA, JCHCTBHE MAarHUTHOTO IIOJsS Ha
IPOBOJAHUK C TOKOM U JBWXKYIIMHCSA 3apsijl, 3JIEKTPOMAarHUTHbBIE
KoleOaHUs W BOJIHBI, MPSAMOJIUHEIHOE paclpoCTpaHEHHE CBETa,
OTpa)keHHe,  IpelloMyIeHue, uHTepdepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JAUCHEPCUs cBeTa, (OTO3IEKTpuuecKuil 3¢ dext
(boTtoapdexrt), cBeTOBOEC MaBiIeHHWE, BO3HWKHOBEHHE JIMHEWYATOTO
CIHEKTpa aTOMa BOAOPOAA, €CTECTBEHHAass W  HMCKYCCTBEHHAas

pPaaAruOaKTUBHOCTD

11.4

OnuceiBaTh  M3yYEHHBbIE CBOMCTBA  BelIeCTBA  (AJIIEKTPHUYECKHE,
MarHUTHBIC, ONTHYECKUE, DIIEKTPHUECKYI0 TMPOBOJUMOCTD PAa3IUIHBIX
cped) M DJIEKTPOMArHuWTHBIE SABICHHUS (TPOLIECCHI), HCHONb3Ys
¢u3nyeckne  BENMYMHBL:  JJIEKTPUYECKUH  3apsn, CHia  TOKa,
JNEKTPUUECKOE  HAMPSOIKEHUE,  DICKTPUUECKOE  COINPOTHUBIICHHUE,
pasHocTs moteHnuanos, DJIC, pabora TOka, MHAYKIMS MarHUTHOTO
noisi, cuia Awmmepa, cwia JlopeHIa, WHAYKTUBHOCTh KaTYIIKH,
SHEpPrus 3UEKTPUUECKOT0 W MArHUTHOTO TOJIeH, MEepUoJ] M 4acToTa
Kose0aHni B KoJIe0aTeIbHOM KOHTYpE, 3apsij M CHIa TOKa B IpoIecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHUH, ¢bokycHoe
pacCTOSIHME W ONTHYECKas CHJIa JHMH3bI, NPU ONHCAHHH IPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMBIX BEJIHYUH, HX
00O3HaUeHHWs ¥ EAWHHIBL, YKa3blBaTh (OPMYIBI, CBSI3BIBAIOIIUE

JaHHYTIO (i)I/IBI/I‘-ICCKYI-O BCJIIMYMHY C APYTUMU BCINYHNHAMU




11.5

OnuceiBaTh U3y4CHHBIE KBAHTOBBIC SIBJICHUS U IMPOLECCHI, UCIOJIB3YsI
¢u3nyecKkue BEIMYUHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JJIUHA
BOJIHBI M YacTOTa CBETa, JHEPruss M HMIyJbC (OTOHA, IMEPHOL
IOJIypacrana, OJHEpPrus CBSA3M ATOMHBIX SAE€p; IPH OIUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIOIb3YyEMbIX BEJIHUUH,
uX 0003HAUYEHMsI W EJAMHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE
NaHHYIO0 (GU3NYECKYIO BEJIMUUHY C JPYTMMHU BEJIUMYMHAMH, BBIYUCIATD

3HaueHue (PU3NIECKOI BEITHMUHNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE TMPOLECChl M SBIEHUS, HCIOIb3Ys
dbu3nyeckue 3aKOHBI M TPUHIUIBL:  3ak0oH OMa,  3aKOHBI
MOCNIEAOBATEIBHOTO M MapaUIeIbHOTO COEIWHEHUS TMPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H AJIEKTPOMAarHUTHOM MHIYKIWH, 3aKOH
PSIMOJIMHEHOTO PacpOCTPaHEHHs CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHbl ~ NIPEJIOMJICHUS  CBETa, ypaBHEHUWE ODWHIITEHiHa A
dororddekrra, 3aKOH COXPAHCHHS DJHEPTUH, 3aKOH COXPAHCHUS
UMITyJIbCAa, 3aKOH COXPAaHEHUS OJJIEKTPUYECKOTo 3apsiia, 3aKOH
COXpaHEHHUS  MacCOBOro  4YHCJIa, mocTynarel  bopa,  3akoH
pPaAMOaKTHUBHOTO pacrmaja; TMpd OTOM pa3luyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUSA

(rpanu1bl, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpeI[eJ'IfITB HaIllpaBJICHUEC BCKTOpPAa HWHAYKIUHW MArHUTHOI'O II0JI

MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHiia

11.8

Ctpoutrp ¥ ONUCHIBaTH H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BrimoaaaTte SKCHICPUMCHTHI 110 UCCICTOBAHUTIO (bHSI/I‘ICCKI/IX SIBJIEHUU U
NPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IpH
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  yCTaHOBKY U3  NPEIJIONKEHHOTO

000pyA0BaHUs, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOBI

11.10

OcymiecTBisATh NpsIMblE M KOCBEHHbIE HU3MEpEHUs (pu3nyecKux
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIbHBIN CIIOCOO H3MEpPEeHUs U

HCII0JBb30BaTh U3BCCTHBIC METOJAbI OICHKHU HOl"peH_IHOCTeI\/'I H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
OpSMBIX HM3MEPEHUH; TIpU 3TOM KOHCTPYMpPOBAaThb YCTaHOBKY,
(¢uKCHpOBaTh pe3yabTaThl TOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUje TaOIUL U rpaduKoB, AeIaTh BBIBOJABI IO pe3yjbTaTaM

UCCIIEIOBAHUS

11.12

Cob6mrogaTe mpaBuja 0€30MaCHOTO  TpyJAa MpU  MPOBEIEHUU




HCCIICIOBAaHUN B  paMKax Y4eOHOro OJKCIEepUMEHTa, Y4ueOHO-
HCCHCHOB&TGHLCKOﬁ u HpOGKTHOfI JCATCIIBHOCTU C HUCIIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemats pacuérHble 3aauM ¢ SBHO 3aJaHHON (U3NYECKON MOMENBIO,
UCIIONIB3Ysl (PU3UUYECKHE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3HUECKYI0 MOJENb, BBIACIATH
bu3ndeckue BEIMUMHBI U (HOPMYJIbI, HEOOXOMUMBIE JIs €€ peIIeHMUS,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATBHOCTD MOJYYEHHOTO 3HAYCHUS

buznyecKoil BeTUYHHbI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYKICHUH C OMOPON Ha M3YUYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/IBI/I‘-IGCKI/IG SIBJICHHUA

11.15

Wcnonp3oBath mnpu  pelmieHud  y4yeOHBIX 3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOUCKA, CTPYKTypUPOBaHUSA,
UHTEPIPETAlMd W TPEACTABICHUS YYeOHOW W HAYYHO-TIOMYJISIPHOU
UHPOPMALIUK, TOIYYEHHOW W3 pa3iIM4YHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOJIyUaeMyI0 HH(pOpMaIUIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBUS MalllH, TPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE30MAaCHOTO HCIIOJIIb30BAHUS B

MMOBCEIHEBHOM KU3HU

11.17

[IpuBoaMTH HpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonb30BaTh TeopeTHYECKUE 3HAHUS MO (U3HKE B IMOBCEAHEBHOU
JKU3HM U1 oOecrieueHus 0€30IMacHOCTH MpU OOpalleHu: ¢ IpudopamMu
U TEXHUYCCKUMHU YCTPOWCTBAMH, JIJII COXPAHCHUS 3JI0POBbI U

CO6J'IIOJICHI/I$I HOPM 35KOJIOTUYCCKOT'O IMOBCACHUS B Oprxcanmeﬁ cpeac

11.19

Paborats B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMIbl,  PalUOHAIBHO  paclpeleNirTh
O0S3aHHOCTM M TUIAHHPOBATh  JESTENbHOCTh B  HECTAHIAPTHBIX
CUTYyallUsAX, aJEKBaTHO OLIEHWBATh BKJIAJ Ka)XJOr0 U3 YyYaCTHUKOB

IpYMIIbI B pELLIEHHE pPacCMaTpUBAaEMOM MPOOIIEMBI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
pasaeia

Koa nposepsiemoro
3J1eMeHTa

HponepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

Ouszuka — Hayka o mnpupoxae. Hayunsle
METOBbI ITO3HAHUSI OKpYyKaroumero mupa. Poib
JKCIIEPUMEHTa M  TEOPUM B  IIpoILEcce

MO3HAHUS PUPObI. DKCIIEPUMEHT B (prsuke

1.2

MogenupoBanue (u3NYECKUX SABICHUNH U
npoueccoB. Hayuneie runoressl. @usndeckne
3aKOHBl U TEOpUHU. |'paHULBI NPUMEHUMOCTH
¢buznIecKknx 3aKOHOB. [TpuHDHN
coorBercTBUs. Ponmp u Mmecro ¢usuku B
(dhopMupoBaHUH COBPEMEHHOM Hay4YHOU
KApTUHBI MUDA, B IIPAKTUYECKON

eI TeILHOCTH JTI0ACH

MEXAHUWKA

2.1

KMHEMATHKA

2.1.1

MexaHu4eckoe ABHKEHHE. OTHOCUTEIIBHOCTD
MEXAaHUYCCKOT'O ABUKCHUS. Cucrema orcuéra.

Tpaektopust

[Tepemenienue, CKOpPOCTh (CpedHsss CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepHUaJIbHOW TOYKH, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JABHKECHUE. I'paduxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,

YCKOPCHUS, IyTH n INCPpEMCIICHUA




MaTepUaIbHOU TOUYKHU OT BpEMEHU

CBoOoaHoe majenne. Y CKopeHrue CBOOOTHOTO

naacHus

KpuBonuneiinoe nBwxkeHue. PaBHOMepHOE
JBWKEHWE  MaTEepUAJIbHOM  TOYKH IO
OKPYKHOCTH. YTJOBas CKOPOCTb, JIMHEHHAas
CKOPOCTb. Ilepuon U 4acToTa.

LlenTpocTpeMuTeIbHOE YCKOPEHUE

Texuuueckue yCTpOICTBA: CIIUJIOMETP,
ABUIKCHUC CHApPAAOB, HCIHBIC W PCMCHHBIC

nepegayn

[IpakTnueckue paboTHL. N3mepenue
MI'HOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOUICHUS MEXKy IyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  IOCJeNOBaTelbHbIE  paBHbIC
IIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBI)KEHUN C HAYaJIbHOM CKOPOCTBIO, PaBHOMU
HyJI10. M3ydeHne NBHKEHUS 1IapuKa B BA3KOU
KHUIOKOCTH. I/I3y‘-IGHI/Ie JABUMXXCHUSA TEJa,

6pOIHeHHOFO TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[TpuHuMn OTHOCHUTEJILHOCTH ["anmunes.
IlepBbiii 3akoH Herorona. HMuepruanbhbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3unuu

CHUJI

223

Bropoii 3akoH HeroToHa 11 MarepuanbHOU
TOYKM B HHEPLUAIBHOW CHCTEME OTCUETa
(UCO). Tperuti 3akoH HploTona s

MaTCpHUaJIbHBIX TOUCK

224

3aK0H BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH.

[TepBas kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUsS




CKOJIbKEHUSI M CHJla  TpPEHUs  IOKOA.
Koaddunment tpenus. Cuna conpoTHUBICHUS

IIpH ABMKCHUU TEJIAa B ) KUAKOCTH HUJIN I'a3ec

2.2.7

[TocTynatenbHOe W BpamaTesIbHOE JIBUKEHUE

a0COJIFOTHO TBépI{Ol"O TCIIa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBLHO OCU BpAaLICHMS.
IInedo cunbl. YcinoBus paBHOBECUS TBEPIOIO
tena B UCO

229

TexHuueckue  yCcTpoMCTBa:  MOJUIUITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IOJ
JeicTBUeM HecKoJbKux cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYIOCTHU, BO3HHUKAIOMIUX
B JeopMUPYyEMOl NpPYXKHHE U PE3UHOBOM
oOpasue, OT BeIUYMHBI UX Aedopmaruu.
HccnenoBanue yciioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAIlllCHUA

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpraJIbHBIX TOYCK. I/IMHYJH)C CHJIBI U

HU3MCHCHUC UMITYJIbCa TCJia

232

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE NBUMKEHUE

233

PaGora cuiet

234

MorHocTh cuiIbI

235

Kunernueckas sHeprus MaTepuajJbHON TOYKH.

TeopeMa 0 KHHETHYECKOW SHEPTUH

2.3.6

[TorenmmaneHass sHeprud. [loTeHumManbHas
SHEpTUst YIpyro nepopMUPOBAHHOM
npyxuHbl. [loTeHIManpHast dHeprus Tena

BOJIM3H IMOBCPXHOCTHU 3emnun

2.3.7

IToTeHuanbHble M HENOTEHIIUAJIBbHBIE CHUJIBI.

CBs3b paGOTBI HCIIOTCHIMAJIBHBIX CHJI C




HU3MCHCHHUEM MEXaHUYEeCKOMH OHCPIrun
CHUCTCMBI TECII. 3akoH COXpPAaHCHUA

MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue n Heynpyrue CTOJIKHOBEHUS
239 TexHu4ecKkue yCTpONCTBA: JABUKEHUE PAKeET,
o BOJIOMET, KOIIEP, MPYKUHHBIN TUCTOJIET
[IpakTuyeckue paboTel. M3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpH HEYNPYyroM YyIape.

HccnenoBanue CBsS3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHHMYSCKOMN OHCPIUM TCJia

MOJIEKVYJISIPHAS ®U3NUKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHoBHbIE ITOJIOXKEHUS MOJIEKYIAPHO-
KUHETHYECKON TEOPHH. bpoyHoBckoe
neuxenne. uddysus. Xapakrep ABIKEHUS U

BSaI/IMOIIGfICTBHﬂ qacCTull BEIICCTBa

Mogenu CTpoeHMS Ta30B, KUIKOCTEH U

3.1.2 TBEPIABIX TeI W  OOBSCHEHHWE  CBOMCTB
BEILIECTBA HA OCHOBE ATUX MOJeJel
313 Macca wmonekyn. KonnuectBo BemiecTsa.
o [TocrosinHas ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u €€
o n3mepenue. lllkana remneparyp Llenbcus
Mopgens  upeanbHoro  ra3za.  OCHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON
TEOpPUU HJIeaTbHOIO ra3a
AOGcomoTHas TemrepaTypa Kak Mepa cpeaHen
3.1.6 KMHETUYECKON IHEPTrUu TEIJIOBOTO JBUKEHUS
yactuil raza. [lIkana temneparyp KenbBruna
317 VpaBnenue Kianeitpona — Menzgeneesa.
o 3akoH /lanbToHa
3.1.8 I"a3oBble 3akoHBI. M30mporneccsl B HieanbHOM

ra3€¢ ¢ IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, H30Xxopa, u3obapa




Texuuueckue YCTpOMCTBA: TEPMOMETP,

6apomeTp

3.1.10

[Ipaktuueckue pabotel. M3mepeHue Macchl
BO3/yXa B KJacCHOM KomHate. McciaegoBanue
3aBHUCHMOCTH MEX]ly apaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmoauHaMuueckass cucTeMa. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CHUCTEMBI H

CcocoObl €€ N3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHs s

OHEPIUA OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

323

Buapl Ttemmomnepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMSI, M3Ty4deHHe. TernoéMKOCTh Tena.
VYnenbHasgs TEIUIOEMKOCTL BelllecTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAUC

324

[TepBriit 3akoH TepmoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHa TEPMOJMHAMUKU K
u3onpoueccam. ['paduueckas mHTEprIpeTanus

paboTsI raza

3.2.5

TeroBble mamuHbl. [IpuHIMOBL gelcTBUSA
TEIUIOBbIX MamuH. [IpeobpazoBanus s3HEpruu
B TeWIOBbIX  MammHax. Koadduuumenrt
none3noro  jevctBus  (manee —  KILM)

teruioBoi MamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mporieccoB B TIPUPOJIE.
TernmoBeie JIBUTATEIIN. DKOJIOTUYECKHUE

HpO6HeMLI TCINIOOHCPICTUKU

3.2.7

Texunueckue YCTPOMCTBA: JBUTATENb
BHYTPEHHETO cropasus, OBITOBOM

XOJIOAUJIbHUK, KOHAUTTHUOHED

3.2.8

[IpakTrueckue padboTel. U3mepeHue yaenbHON

TEIUIOEMKOCTH




3.3

ATPET'ATHBIE COCTOSHM A BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

ITapoo6pa3oBanue u koHaeHCanus. Vcapenne
u KUIICHUE. VY nenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KHIICHHUA OT JaBJICHUA

332

AOCONIOTHAS M OTHOCHTENLHAS BIIAXKHOCTH

BO3ayxa. HacsleHHslIi nap

3.33

Teépnoe TEJIO. Kpucrannmueckue u
aMmopdHbIe Tenma. AHH3OTPONHS  CBOMCTB
KpuCTaljioB. H(I/I,Z[KI/IG KpucTaljbl.

CoBpeMeHHbIE MaTepualIbl

3.3.4

[lnaBnenne u Kpuctaimuzauusd. Y AelbHas

TCIIJIOTA IIJIaBJICHHA. CY6J'II/IM3.L[I/I$I

335

YpaBHEeHHE TEIIOBOTO OanaHca

3.3.6

TexHudyeckue yCTpONCTBA: TUTPOMETP U
[ICUXPOMETP,  KaJOpUMETpP,  TEXHOJOIHH
MIOJTyYeHHs COBPEMEHHBIX MaTepHalloB, B TOM

YHUCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTNH

3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIQ)KHOCTHU BO31yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexkTpu3anus Teil. JIeKTpudeckuil 3apsaa. /[sa

BUA SJICKTPUYICCKUX 3apsa10B

HpOBO,Z[HI/IKI/I, JAUDJICKTPUKU u

IOy IIPOBOIHUKHU

4.13

3aKOH COXpaHEHHs dJIEKTPUIECKOT0 3apsiaa

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

DNeKTpUYecKoe  IOJIE. HanpspokéHHoCTh
AIIEKTPUIECKOTO OJISL. [MpuHIMD
cyneprno3uiuu.  JIMHMUM — HampsOKEHHOCTH

QJICKTPHUYCCKOIO IT0JIA

PaGota cHi  3IEKTPOCTATHYECKOTO  TIOJISL.




Ilorennuan. PasHOCTE OTEHIINAIOB

HpOBOI[HI/IKI/I U AUBJICKTPUKKW B IIOCTOSAHHOM

4.1.7 JNeKTpudYeckoM  nose.  Jludnmexkrpuueckast
MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Konpaencarop.
4.1.8 ONEeKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOPA.
DHeprus 3apsHKEeHHOr0 KOH/IeHcaTopa
TexHuyeckue  yCTpPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKasl 3aluTa,
o 3a3eMJICHHE DIIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHHBIN TPUHTEP
4110 [IpakTrnueckue paboTHI. N3smepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CymIeCTBOBaHUA IIOCTOSAHHOI'O

421 NEKTPUYECKOro ToKa. Mcrounnku Toka. Cuna
Toka. [locTosiHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [locnenoBarensHoOeE, napaiesIbHOE,
o CMEIIIAHHOE COEANHEHNE TPOBOJHHUKOB
Pabora snexTpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenna
4.2.6 MoIHOCTb 3MEKTPUYECKOTO TOKA
anekTponBrkymias cuna (manee — D/C) u
427 BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHMKA TOKA.
o 3akoH Owma g 1O’AHOM  (3aMKHYTOM)
anekTpuyeckoit uenu. Koporkoe 3ambikanne
42.8 DJIEKTpOHHAsA MPOBOJUMOCTD TBEPABIX

METaJJIOB.  3aBUCUMOCTb  COIPOTHBIICHHUS
METAJUIOB oT TEMIIEPATYPBHI.

CBepXImpoBOIUMOCTh




4.2.9

DJIeKTpUYEeCKUil TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[onynpoBoanuku. CoOCTBEHHAs ¥ IPUMECHAs!
MIPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoicTBa

p-n nepexona. [TonynpoBogHUKOBBIE TPUOOPHI

4.2.11

SHCKTpI/I‘{CCKI/Iﬁ TOK B QJICKTPOJIATAX.
QHGKTPOJII/ITI/I‘ICCKaSI Jucconuanus.

DIIEKTPOJIN3

4.2.12

DIIEKTPUIYECKUI TOK B rasax.
CaMOCTOATEIBPHBIA M HECAMOCTOATEIbHBIH
pa3psaa. PaznuyHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texuuueckue YCTPOWCTBA: aMIIepMETD,
BOJBTMETP, peocTar, HUCTOYHHKU  TOKa,
3JIEKTPOHArPEBATEIbHBIC npudopBl,
AJEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBII IO,
TEPMUCTOPBI u (oTope3nucTopsl,

HOHynpOBOI[HHKOBBII;'I JAuo1d, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboTHI. N3yuenue
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

WN3mepenne OJIC ucCTOYHMKAa TOKa M €ro
BHYTPEHHETO compoTuBieHus. Habmronenue

AIIEKTPOIIH3a

11 KJIACC

Kox
pasaeia

Koanposepsiemoro
3JIeMEHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3.1

IlocTosauaple MarHutel. BzaumoneicTBue

IIOCTOSAHHBIX MAarHuToOB

4.3.2

MaruutHOe TmIONE. BexkTop MarHuTHOM




uHaykuuu.  [IpuHimun — cyneprno3unuu.
Jlunum MarnuTHOM wuHAYKnuu. Kaprtuna
JUHUM  MarHUTHOM  WMHAYKIUU  TOJS

IIOCTOAHHBIX MaIrHUTOB

MarauTtHOE 10J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 1OJISI JJIMHHOTO MPSAMOTO

IMPOBOJHHWKAa MW 3aMKHYTOI'O KOJBLECBOI'O

433 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OTBIT
Opcrena. BzanmoieiicTBre IPOBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE
Cuna JlopeHua, €€ MOAyJb U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUUbl B
432 OJTHOPOJIHOM MarHuTHoM mone. PaGora
cunbl JIopeHna
43.6 SIBrIeHME NEKTPOMArHUTHOW HHAYKIUH
437 [ToTok BeKTOpa MAarHUTHON MHIYKIIMH
O/1C nnayKkumu. 3aKOH JIEKTPOMarHuTHOM
438 uHaykuuu @apanes
BuxpeBoe anektpuueckoe mome. IC
WHIYKUUA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJTHOPOTHOM MAarHUTHOM
roJsie
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. fIBIEHHE CAMOUMHIYKLHUU.
4311 OJ1C camouHIyKIIMK
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14
BIEKTPOABUTATEND, YCKOPUTEIHN
3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS TI€Ub
4.3.15 [IpakTrueckue paboTHI. N3ydenue




MarHUTHOTO IHOJS KAaTyHIKM C TOKOM.
HccnenoBanne  nelCTBUS  MOCTOSHHOTO
Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.1.1

Konebarenbnast cucrema. CBoOoOnHBIE
KoneOaHusi. [apMOHWYECKHEe KOJICOAHMS.
[lepuon, wactora, ammuutyna u ¢asa

KoJIeOanuit

[IpyxvHHBI MasTHUK. MaremaTH4ecKuin

MasiTHHUK

VYpaBHEHHE TapMOHWYECKHUX KOJICOAHUH.
Kunematuueckoe u JIMHAMUYECKOE

ONIMCAHME KOJIEOATETBHOTO IBIKECHUS

[IpeBpamienue SHEPIUH pu
rapMOHMYECKUX  KonebaHusax.  Cs3b
aMILIATY b Kose0aHui HCXOJHOU
BEJIMYMHBI C aMIUIUTYJaMH KosieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHtyp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJieOaHus B
UJeabHOM  KOJICOATeTbHOM  KOHTYpe.
AHasorusi MeXJIy MEXaHHYeCKUMHU U
AIIEKTPOMArHUTHBIMU KOJICOAHMSIMU.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPIruu B UACAIBHOM

KOJIeOaTeIbHOM KOHTYPE

BoiHyXIeHHBIE MEXaHUYECKUE KOJIeOaHMUsl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxaeHHbIe 3JIEKTPOMAarHUTHBIE

KoJIeOaHus.

IlepemMeHHBIA  TOK. CunycouaaibHbII

IIEPEMEHHBIN TOK.




MomHaocTth MIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLEE 3HAYEHUE

CHJIBI TOKA U HAIIPSIHKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTso, nepenada
U NOTpeOsIeHue 3JIEKTPUYECKON SHEpPruu.
DKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE
BJIEKTPUYECKON SHEPIuM. Kynbrypa
HCII0JIb30BAHUS AIIEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuyeckue ycTpoicTBa: ceiicmorpad,
ANIEKTPUICCKUH 3BOHOK, JMHUH

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. MccnenoBanue
3aBHCUMOCTH IIepuoJa MalblX KoyieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMeHHOIo TOKa B
LeNU W3 TOCIEeI0BaTEIbHO COEIUHEHHBIX

KOH/IEHCATOpa, KaTYLIKU U pe3ucTopa

52

MEXAHNWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJIHBI, yCJ10BUA
pacnpoctpanenusi. Ilepuon.  CkopocThb
pactpocTpaHeHUss U JJIMHA  BOJIHBI.

[Tonepeunbie U MPOJOJILHBIE BOJHBI

522

Wntepdepentuss  u  gudpaxius

MCXaHMYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3ByKa.

BricoTta Tona. Tem0Op 3ByKa

524

ONEeKTpOMarHUTHbIE  BOJHBIL. Y CJIOBHUS
U3IYy4YEHUs]  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B DJIGKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CaoiicTBa QJICKTPOMArouTHBIX BOJIH:
OTpaXCHUC, MPCIOMIICHUC, TOJApU3alusd,

mudpakausi, uHTepdepernus. CKOpoCTh




OJICKTPOMAarduTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEeKTPOMArHUTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I paaruoCBiA3 KW TCICBUACHUS.
P A OJIOKaus. QHCKTpOMaFHI/ITHOG

3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl

528

TexHu4eckue yCTpOWCTBA: MY3BIKAJIBHBIE
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULUHE,
pajmap,  paguMONPUEMHHUK,  TEJIEBU30DP,

anTeHHa, Tenedon, CBY-neup

53

OIITHUKA

5.3.1

[IpssMonuHEHOE pacnpoCTpaHEHUE CBETa

B OJIHOpoaHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPAKECHUS
csera. [loctpoeHne n300payKeHUH B TIOCKOM

3epKasie

533

[Ipenomnenne cBeTa. 3aKOHBI IPETIOMIICHUS
cBeTa. AOGCOTIOTHBIH MoKa3aTelb

MPETOMIIEHUSA

534

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBIA Yroi MOJHOTO BHYTPEHHETO

OTpPa’KEHUS

535

HMucnepcuss cera. CIIOXKHBI  COCTaB

Oenoro ceera. Llser

5.3.6

Cobuparone ¥ pacceuBaroOIIde JUH3BI.
Tonkas nunH3a. DOKyCHOE paccTosiHUE U
ONTHYEeCKass  cuja  TOHKOW  JIMH3BI.
[TocTpoenue n3o0paskeHU B COOMPAIOLITUX
n pacceuBaromux JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON




OIITUKH

53.8

Hnrepdepentius  ceera.  KorepeHtHble
HUCTOYHHUKH. Ycnosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTep(EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HLIX KOTCPCHTHBIX UCTOYHUKOB

539

Hudpakmuss  cBera.  Judpaxinuonnas
peméTka. YcinoBue HaONIOIEHUS TIaBHBIX
MaKCHUMYMOB npu naJcHuN
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIIMOHHYIO PEUIETKY

5.3.10

Honﬂpmam/m CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OYKH, JIyMa,
¢doroanmnapar, NPOEKUMOHHBIA —ammapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, TU(ppaKIuOHHAS peméTka,

TIOJISIPOU T

5.3.12

[IpakTnueckue  pabOTHI. N3mepenue
nokaszatens npenomieHus. MccrnenoBaHue
CBOWCTB  W300pakeHWd B  JUH3aX.

Habmonenue qucnepcuu cBeta

RJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuibl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTyatel TEOpUU
OTHOCHUTCJIIBHOCTH: HWHBapUaHTHOCTH
MOAYJSl CKOpPOCTM CBE€Ta B BaKyyMe,

MPUHIUI OTHOCUTEILHOCTH DUHINTEIHA

6.2

OTHOCUTENHHOCTh OOTHOBPEMCHHOCTH.
3aMeI[J'I€HI/Ie BpCMCHHU MW  COKpAILICHUC

JJIAHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOW YaCTHIIBI

6.4

CBs3b Macchl C DHEpPrueil M UMIYJIbCOM
CBOOOJHOM YacTUIbl. OHEprus IOKoA

CBOOOIHON YaCTHUIIBI




KBAHTOBA ®U3UKA

7.1

SJIEMEHTbI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [Inanka cBsI3u 3HEPTUU
¢boToHAa C ero dYactoToh. OHeprus u

UMIYJbC GOTOHA

OTtkpeiTHE U uccienoBanne Gorodrddexra.

OMBITEI AT. CroieToBa. 3aKOHEI

dbotorddekra

YpaBHeHue DOHHIITENHA hilas:|

dhoTtodrddekra. «Kpacnas TpaHHIIA

¢dorodddexra

7.1.4

Jasnenue ceera. OnbiTel I[1.H. JIeOeneBa

7.1.5

XHUMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoicTBa: (HOTODIEMEHT,
¢dboTonaTyuk, COJIHEYHAsI Oarapes,

CBETOIHOI

7.2

CTPOEHUME ATOMA

7.2.1

Mongens atoma Tomcona. OnbBITE
Pesepdopra o uccienoBaHui0 CTPOCHUS

aTromMa. HnaHeTapHaﬂ MOJECJIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenne u
norjomieHue (OTOHOB TIPU  MEPEXOAe
aToMa C OJHOIO YpPOBHS JHEpruM Ha
npyroi. Bunsl ciektpoB. CrieKTp ypoBHeEH

SHEPrUM aToMa BOJIOPOAA

723

BoaHoBEIE cBoMicTBa dacTHll. BoOJHEI e
bpoiis. KopnyckynsipHo-BOIHOBOM
nyanu3Mm.  Jludpakmusi AIEKTPOHOB  Ha

KpucTajjiax

7.2.4

CroHTaHHOE U BBIHYXICHHOC H3JIYUYCHHUC.

VYcTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa

7.2.5

TexHuueckue yCTpONCTBA: CIIEKTPAJIBHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBaHTOBBII

KOMIIBIOTEP




7.2.6

[Ipaktrueckne  pabotel.  HaOmomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl Ha6JHO,[[eHI/I$I H perucrpanuun

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHuio coctaBa
paanoakTHUBHOrO  u3inydeHus. (CBoiicTBa
anb(a-, Oeta-, ramma-uznyyeHus. BrnusHue

pPaArOaKTUBHOCTH HaA )KUBBIC OPIraHU3Mbl

7.3.3

OTkppiTHE  TPOTOHA W HEUTpOHA.
Hyxmonnas momens siapa ['eitzenOepra —
WBanenko. 3apsan snapa. MaccoBoe 4HCIO

sapa. M30Tonsl

7.3.4

Annda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
U3y4eHHe.  3aKOH  PaJMOaKTUBHOTO

pacnana

7.3.5

DOHeprus CBS3M HYKIOHOB B  fJpe.

Snepusie cuinbl. Jledekt macchl sipa

7.3.6

HI[CpHI)IC pCaKknuuu. I[eJ'ICHI/Ie U CHHTC3

aaep

7.3.7

SnepHbliit peakTop. TepmosiepHbIit
cuHre3. [IpoGiieMbl M NEpPCHEKTHUBBI
SIEPHOM  DHEPreTUKU.  DKOJIOTHYECKUE

ACIEKThI EPHOM SHEPTETUKU

7.3.8

OneMmeHTapHble  4YacTuIlpl.  OTKpBITHE
MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aHUMOCUCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, snepHbBIi peakTop,

aToMHast bomMOa

7.3.10

IIpakTnyeckne pabotel. MccaenoBanue

TPEKOB YaCTHIL (o TOTOBBIM




dhoTorpadusam)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bémnoro neba. CosBe3musi, sipKue

3Bé3I[I>I, IJIaHCThI, UX BUANMOC JIBUKCHUC

8.2

Conneunast cucrema. Ilmanersl 3eMHOI
TpYHIIBI. IInaneThI-rUTaHThI n nux
CIIYTHUKH, KApPJMUKOBBIC IIIAHCTHI. WY ERISE

testa COTHEYHON CUCTEMBL

8.3

Comane, d¢orochepa u  armocdepa.

CoJiHeuHast aKTUBHOCTD

8.4

Hctounuk sueprun CosiHIIa U 3BE3]T

8.5

3BE3/1bl, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJNycC, TeMIleparypa,
150'¢ B3aMOCBSI3b. Juarpamma
«CTICKTPAJIbHBIA ~ KJIaCC — CBETUMOCThHY.
3BE31pI  IJIABHOH  ITOCJICIOBATEIIHLHOCTHU.
3aBHCHMOCTh «Macca — CBETUMOCTEY» JIS

3BE3]] TJIaBHOM ITOCIEA0BATEIbHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.

CoBpemMeHHbIe MIPEICTABIICHUS 0
MIPOUCXOXKIACHUN U 3BOrOIMK COJHIIA U 3BE3I.

Jrarsl JKU3HUA 3BE3]T

8.7

Mneunsii  Ilyte — nHama T'amakTuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacnpeneinieHue 3BE31, Trasa MW IbUIH.
Ilonoxeane wu nBwxenue CoiHIa B
lanaktuke. Ilmockas u  cdepuueckas

noacucTeMbI [ ajlakTuKu

8.8

Tuner ramaktuk. PaguorajakTuku U

KBazapbl. UEpHBIE TBIPHI B AApaX TaJaKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHoR.
3akon XaO6ma. Pasz0eraHue ralakTUHK.
Bo3pact u pamuyc BceneHHoi, Teopus

bosibiioro  B3peiBa. Monenb  «ropsuen




Bcenennoii». PenukToBoe n3iyueHue

Macmrabnas  cTpykrypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménnbie mpobiemsl

aACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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