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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKCHHWA W TpeOOBAaHUN K pe3yJibTaTaM
OCBOCHHMsSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbx B GI'OC
COO, a Takxke ¢ yudéroMm denepaqbHOl pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIICTIIIMU TIpenojaBanus yuyeOHoro npenMera «®Puszuka» B 00pa30BaTesIbHBIX
OpraHu3auax Pocculickon Oenepanun, peau3yIoImX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOydeHnn ux Pu3NKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-IESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXK€ YYHUTHIBAET HEOOXOJMMOCTh pEaIM3aAlUU MEKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTeCTBEHHO-HAyYHbIMU YUY€OHBIMH TMpeameTramu. B Hel
OMPENIENAIOTCS OCHOBHBIC L€ U3y4YeHUsS (DU3MKU HA YPOBHE CPEAHEro OOIIero
oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3HKHU: JTUIHOCTHHIE,
MeTarpeIMEeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIC PE3YyJIbTaThl OCBOCHUSI Kypca (pU3MKU Ha OA30BOM YpPOBHE, B

TOM YHUCJIE TPEAMETHBIE pe3yIbTaThl MO rojaM oOy4YeHus;

e cojZiepkanue yueOHoro mpeamera « u3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJIAJ] B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonpHBIN Kype (PU3UKH — CHCTEMOOOPA3yOIINA
JUUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuzndeckoir reorpadueid wW actpoHomueid. Mcmonb3oBaHHE U aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpejessieT  XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TIOJIYYEHHUSI HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSThH
Hay4YHBIN METOJ1 MO3HAHUS MPU BBHIMOJHEHUH UMY YYEOHBIX UCCIIETOBAHUM.



B ocHOBY kypca (usuku s ypOBHSL CpPEeAHEro oOmero ooOpa3oBaHUs
MOJIOKEH PAl UACH, KOTOpPbIE MOXHO pacCMaTpWBaTh KaK TMPUHIIAIBI €0
MOCTPOCHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3eioB (DU3UKH, BKIFOYACT KaK
BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MmaTepual Kypca (U3MKH
o0beaMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBISeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzaunus Tpeanosiara€T HCMIOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIMATAa (PU3NYECKON HAYKH, OCMBICIICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  uanpasnennocmu. Kypce usuku mpemmnonaraer
3HAKOMCTBO C IMIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX MPHUIOKECHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuszayuu peanusyeTcss TIMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKke 0O0CY>KIeHUs
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaMHU Kypca (DM3UKH Ha ypPOBHE CPETHETO OOIIETo
oOpa3oBaHus SBJISAIOTCS (U3HYECKUe Teopuu ((popMHUpOBAHUE MPEIACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUH, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TEOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIICCCOB).

CuCTeMHO-AESTENIbHOCTHBIN TOJIX0/I B Kypce (U3UKU peain3yeTcsl Mpexie
BCEro 3a CYET OpPraHM3alUU SKCIIEPUMEHTAIBHON AESITENTbHOCTH O0YYaOUTUXCH.
Jns  6azoBoro ypoBHSL Kypca (U3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CIUCOK YYCHHUYECKHX
MpaKkTUYeCKux padoT. BrifeneHne B yKa3aHHOM IMepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBISIETCS y4YaCTHUKaAMU
o0pa3oBaTeIBLHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHameHuss kabuwnera ¢Gm3uku. Ilpm 3TOM oOecmeunBaeTcs OBIAACHUC
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHUs, HCCIECIOBAHMUS
3aBUCUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEITIOKEHHBIX TUITOTES.



Bonpimoe BHUMaHWE yAENACTCS PEHICHUI0 PAaCUETHBIX W KA4eCTBEHHBIX
3amad. [Ipu 3TOM Ay pacd€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3a1aHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jesia Kypca, Tak M HWHTErpUpYsS 3HAHUS W3
pa3HBIX pa3ne’noB. J[Js KauyeCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS Ha
OOBsICHEHNE TPOTEKaHWS (PU3MUECKUX SIBIICHUW M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJenu JUisi CUTYyallMd MNpPaKTHUKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOecredeHnIo ydeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(GbU3UKN HA YPOBHE CpeAHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUAX
MPEeIMETHOTO KaOWHeTa (U3WKU WA B YCIOBHUSX HWHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOunHere (Qu3MKU TOIKHO OBITH
HeoOXoauMoe J1labopaTopHOe O0OpYyAOBaHHME JMJIS BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YYCHHUECKHX MPAKTHUECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY
MEPEUUCIEHHBIX B MporpamMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAlUUA s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOILIECCOB, AMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pymOBaHHWE IS YYEHUYECKHX TPAKTHIECKUX pPadboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0ECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydalommxcsa. TemMaTH4ecKue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaATOPHUH.

OCHOBHBIMHU HEJIIMH U3y4YeHUs] (PUUKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

e popMHUpOBaHHE HWHTEpPECa M CTPEMIICHHSI OOYYArOIMXCS K HAyYHOMY
W3YUYEHUIO TIPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE MO3HAHUS M (POPMUPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

« popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popMUpOBaHWE YMEHUU OOBSICHATH SIBJICHUS C  HMCIOJb30BaHUEM
(bU3MYeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O poiu (U3UKK JUIsl PA3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.



JlocTkeHne ATUX TIeNIed 00eCTieurBaCTCs PEIICHUEM CIEAYIOINX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPETHETO O0IIeT0 00pa30BaHMUS:

e MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSIX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (U3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HMKY M DJIEMEHTHI aCTPOPU3UKHY;

e popMUpOBaHWE YMEHUW TPUMEHITh TEOPETHUECKHE 3HAHWUS IS
oOBbsicHeHUsS (PU3WYECKUX SBJICHUH B TPUPOAEC U IS TPUHATHA
MPAKTUYECKUX PELICHUN B OBCEIHEBHOMU KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHIeHUS pPa3jIMYHbIX 3a7a4 C SBHO 3aJlaHHOMN
¢u3nyeckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3gaHue GU3MIECKOU MOJICIH, aJIeKBATHON yCIIOBHSIM 3a]a4H,

e IOHWMAaHWE (PU3NUECKUX OCHOB W TMPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHSIHUS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIAJICHUE METOJaMHU CaMOCTOSITEIBPHOTO TUTAHHUPOBAHUS M TPOBEIACHUS
(U3UYEeCKUX SKCTICPUMEHTOB, aHajlnW3a W WHTEpIpeTanuu WHHOpMaIliy,
OTIpEJICIICHHS TOCTOBEPHOCTHU MOTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCJIOBUM ISl pa3BUTHUSL YMEHUN MNPOEKTHO-UCCIIEA0BATENHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BBIH ypOBEHb) Ha YPOBHE CpPEIAHETO OOIIEero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme M0 (QU3MKE TMepedeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOp
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAWBHUAYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCA.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIIBI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHue. JIBUKEHUME  MaTepUaJbHOM TOYKHA MO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeCKHe YCTpPOMCTBA W IIPAKTUUYECKOE IIPUMEHEHME: CIIHUJIOMETD,
JBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO TOJA YIJOM K TOPHU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

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

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Tase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHECHHUE: MOAUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MaICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHME HMMITYJbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHOW — mpyxkuHbl.  [loTeHnManpHas SHeprusi Tena  BOJIU3H
MOBEPXHOCTH 3€MIIH.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aWMOJICMCTBUSI YaCTHUI] BEIIECTBA. MoJenu CTPOEHUS Ta30B, KUJKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieii. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHWE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUI.

OnbiThl 10 MU PY3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

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

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh TPO1IECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT Moi1e3H0Tro
nevctBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTMUYECKUE NPOOJIEMbI TEMIOIHEPTETUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM MOJ JCHCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

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

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpUCTaILIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHamMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsiaoB. [IpOBONHUMKH, OUAIEKTPUKKA U TOJYHIPOBOJHHMKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hanpsok€HHOCTh 3yeKTpuyeckoro mojis. IIpuHiun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

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

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTUBICHUE BEILECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

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

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHHUS, BAKYyMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

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

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

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

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

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
IIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, ObITOBOM XOJIOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

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

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIAYKIUU. OJIEKTPOJABMXKYINAs CHJIAa HWHAYKIMM. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABWKYINAs CHJIA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABMKYILEH CHIBI MHAYKIUH OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUd MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
konebanuii. [IpeBpaiiieHre HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHBIMU KoJieOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
Konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennsbiii TOK. CUHYyCOMAQIbHBIM TE€PEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKU MasiTHUK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6monenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBAaTEIbHOM COEIMHEHUHM pE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3  MOCJIEA0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0IHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacrpocTpaHeHuss W JJuMHA BoJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

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

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOSpHU3aIs, Tu(paKiusl,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DNEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pa3oBaHue U PacpOCTPaHEHHE MONEPEYHBIX U ITPOJAOJbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKale.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3blL. [locTpoenue uzobOpaxeHuil B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JaBAEMOE JIMH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pem€Tka. YCIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TpH TAJCHHMM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITNOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaress NperoMIIeHUs CTEKIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJIA CKOpPOCTHU
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISITUBUCTCKON YaCTUIIbI. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DinmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poTodddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Inmanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnoriomnieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBeie cBoiicTBa yactull. Bosiasl ne bpoitisa. KopryckynsipHO-BOIHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHe4aToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CpoiicTBa anbda-, OeTa-, ramMma-u3Iy4eHHs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

OHeprus CBSA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl spa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4uMK MOHU3HUPYIOUIUX YaCTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Buna 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIOKEHUE.

CoxHeuHas cucTema.

Comnnne. ComHeuHast akTUBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTCPHUCTHUKH. JlmarpamMma «CTHEKTpaJIbHBIA Kjacc —
CBETHMOCTB». 3BE3/bI TJIaBHOM IOCJEIOBATENLHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW MOCIIENOBATEIHHOCTH. BHYTpeHHee CTpocHHE



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoJymapus U ipkue 3BE3/bl.

Hao6monenus B Teneckon JIlyHbl, mianet, Mieunoro [1yTu.

O6o0maromniee NOBTOPEeHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU chepax nesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHPOBAaHMM TIPEACTABICHUN O (U3MYECKON KapTHUHE MHpPA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OHOJI0TMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKK MOAOOUS TPEYTOJIHHUKOB,
OTIpEJICJICHHE TUTONIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUEC
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHalus.



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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONbITA U OIbITA JACATEIBHOCTH B IMPOIIECCE peaav3aluyd OCHOBHBIX HANPaBJICHUMN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHUYECCKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESITEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3NUecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

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

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYPBl, OCO3HAHHE TJ00aIbHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

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

pacuIMpeHue OMmbITa AESATEIbHOCTA HKOJOTMYECKON HAmNpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

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

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA ~ OCYIIECTBISAITh  MPOEKTHYID W HMCCIEIOBATEIBCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCISATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



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

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOIUTh apryMEHTHl JIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh U (OPMYJIUPOBaThL COOCTBEHHBIE 3aJadyM B 0Opa30BaTEIbHOM
JEATETHLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

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

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIIMOHHBIX
3ajlad ¢ coOnroJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallid ®  CMST4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATHUKy W METOJAbl COBMECTHBIX JAECUCTBUI C y4ETOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTUBA,

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

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

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

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B PAa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj7a4, TJTaH BBITTOJIHEHUS MTPAKTHIECKON pabOoThI ¢ yUETOM MMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEIbHOW  pediekcuu KaKk  OCO3HAHUS
COBEpIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TPOILECCOB, WX pE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



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

NPUHUMATh MOTHUBBI W apryMEHThl JPYTHX IMIPU aHalM3e pe3yJIbTaToB
JeSTEbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUs] TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OO0ydaroluxcs
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPABIICHUSI PA3BUTUSA COOCTBEHHOW AMOLIMOHAIBLHOU chephl,
ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBAaTH €r0 TMPU OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM I'a3, MOJIEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA Tell MPU HAarpeBaHUU (OXJIXKICHHUH ), TETIJIOBOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHHUE JABJICHUS Ta3a MMPU €r0 HAarPEBAHHUH B 3aKPHITOM
COCyJlie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUSI Ta3a B  HM30MpoIEeccax,
AIIEKTPU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHWuYecKas MOIMHOCTh; TPH OMUCAHWU TMPABUIBLHO TPAKTOBATh
(bu3HYEeCKUl CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE NAHHYIO (PU3MYECKYIO BEIMUYHUHY C JPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3ysl (DU3MYECKHE BEIMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; MNpU ONUCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIWYWH, WX
00O3HAUCHUSI W CAWHMIIBI, HAXOAUTh (GOPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONIB3Ys (PU3NUECKHE BEITUYMHBI: AJICKTPUUCCKUIN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUIHHAMH,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBICHUSA, UCIOJIB3Ys (U3HUECKUE
3aKOHBI U MIPUHLMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTNEPIO3UIIMKH CHJI, TIPUHIUIT PABHOMPABUS WHEPIIUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO ABHKCHUS MOJICKYIT C
a0COTIOTHON TeMIlepaTypou, MEepPBhIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAallKMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHs HUX O€30MAaCHOTO MCIOIb30BaHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHHUSA, MPOBOJUTH OIBIT U
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U MCHOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIEH0BAaTENIbCKOW W IPOEKTHOM
JESTEILHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opyIOBaHUS;

pemary pacuéTHble 3aJaud C SBHO 3aJaHHOW (PU3MYECKONH MOJENbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
IOJyYE€HHOTr'0 3Hau€HUs (PU3HUECKON BEIIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUN C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
MH(OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y NPEICTaBIICHUs YYEOHOW U HAy4YHO-NOMYJIAPHON MH(POPMALIMH, MOTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOJTy4aeMyto HH(pOpMaLuio;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacCHOCTU MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUsS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH CpeEAcE;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
MJIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

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

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Jy4Y CBETA, TOUYCUHbIA UCTOUYHHUK CBETA, SACPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sjpa TNMPH PEIICHUH (PU3HMUIECKUX
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHWCTBUSI TOKA, B3aUMOJICHCTBUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JIEMCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUMCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHWUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTodddheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIlMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U
AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AIEKTPUYECKUN 3apsii, CUJIa TOKa, DJIEKTPUUECKOE HAIMPSHKEHUE, AJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYINAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHiia, WHIYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JICKTPUYECKOr0 M MArHUTHOrO MOJIEH, MEPUOA M YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasl CHUJIa JIMH3bI, NPU OINHUCAHUHU TMPABUIBLHO TPAKTOBATh (DU3NUECKUIN
CMBICT UCIIOJB3YEMbIX BEJIMYMH, HX OOO3HAUYECHUS W EIUHUIILI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYH (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh H3YYEHHbIC KBAHTOBBIC SBICHUS W MPOILECCHI, HCHOJIb3YS
dbuznYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U



4acTOTa CBETA, DHEPrUsl U UMNYJIbC (DOTOHA, MEPHUO]T MOJIypaciajia, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODUHIITEHHa Wit GoTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00JACTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

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

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BAHUS;

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

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBUS 3a/1a4d
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTMUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buzuYecKue sIBJICHNUS,

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YU4eOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIHH, TOJTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBHUS UX 0€30MacCHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3JJ0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIbHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Kontpoannbie | IlpakTuueckue (uncpp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/bI HAYUYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/ 741072
Uroro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuoreka [JOK
21 Kunewaritka 8 1 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
. 2
22 Jlusamuia 8 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS! B MEXaHUKE 6 https://m.edsoo.ru/ 741572
Hroro no pazneny 22
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubnuorexa LIOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2
3 OCHOBbI TEPMO/MHAMMKH 9 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BELLIECTBA. ) bubmuoreka [IOK



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

dazoBBIe IEPEXO0AbI

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

Hroro no pazneny 23
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [JOK

41 deKTpocTaThka 8 https://m.edso00.ru/7f41bf72
49 [locTosiHHBIN 3neKTpUUYECKUi TOK. TOKHU B 9 bubnuorexa LIOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 17

PesepBHOE Bpems 4

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoxka Kourpoasnsie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBarTebHbIE
padoThI padoThI
pecypcsl
®u3nkKa — HaykKa O pUpoe.
1 Hayunbie MeTOBI TO3HAHKS 1 https://m.edsoo.ru/3c68e8ad
OKpPY’KaIoIlIero M1pa
Ponw u mecto pusuku B
OPMHPOBAaHUU COBPEMESHHOM
2 $op pu p 1 https://m.edso0.ru/8525e6d9
Hay4HOU KapTUHBI MUpa, B
MPaKTUYECKON JAESATEIbHOCTH JII0IeH
MexaHudueckoe IBUKECHHUE.
OTHOCUTEILHOCTh MEXaHHYECKOT'0
3 1 https://m.edsoo.ru/ab25722e
nerxenus. [lepemenienue, CKOpoCTb,
YCKOpEHUE
PaBHOMEpHOE IPAMOJIMHENHOE
4 p p 1 https://m.edsoo.ru/4894alef
IBIDKEHHE
I'padpuueckoe npeacraBicHue
5 pad pel 1 https://m.edsoo.ru/23alabee
JBIKEHUS
PaBHOYCKOpEHHOE TIPSIMOJIUHEIHHOE
6 YCROP P 1 https://m.edso0.ru/9121c8a8
JBYDKEHHU
; Yckopenue. llepamenienue npu 1
PaBHOYCKOPEHHOM JIBU)KEHUU
JlaboparopHas padboTta
8 parop p 1 1

«HccnenoBanue PY/JI. Onpenenenue



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8

MT'HOBEHHOM CKOpPOCTH»

CBoOoaHOe najieHue. Y CKOpeHHe
CcBOOOIHOTO ITaAE€HUS

https://m.edsoo.ru/c2756a45

10

KpuBonunelinoe 1BHXEHUE.
JIBrKeHnEe MaTepUaIbHOU TOUKH IO
OKPY>KHOCTH

https://m.edsoo.ru/6e6f52b6

11

[IpuHIUI OTHOCHTENBHOCTH [ anuies.
HuepunanbHble CUCTEMBI OTCYETA.
IIepBsiit 3ak0oH HproTOHA

https://m.edsoo.ru/ed6e6c24

12

Macca tena. Cuina. [Tpunuun
Cymepnosuumu cuil. Bropou 3akon
Her0TOHA JUISl MATEPUATILHON TOYKH

https://m.edsoo0.ru/4733331e

13

TpeTI/II/IV3aKOH Hrrotona mis
MaTepHATbHBIX TOYEK

https://m.edsoo.ru/1e8ac978

14

3akoH BceMUpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocmuueckast
CKOpOCTh

https://m.edsoo.ru/127bf378

15

Cuna ynpyroctu. 3akoH ['yka. Bec
tena. JlaboparopHas pabora
«Uccnenosanue 3aBUCUMOCTY CHIIEI
YOPYTOCTH OT BEIUYUHBI
nedopMaIum)

https://m.edsoo.ru/345d6fa3

16

Cuna tpenus. KoaddunmeHt tpenus.
Cuia COIIPOTUBJICHHUSA ITPU ABUKCHUN
TeJa B )KUIKOCTHU HMJTU ra3e

https://m.edso00.ru/895793ea

17

Jlaboparopnas paboTa
«HccnenoBanue qBUKeHUS OpycKa 1o
ILTOCKOCTHY



https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea

18

[ToctynarenbHOE U BpanaTeabHOE
JIBMOKEHHE a0COJIFOTHO TBEP/IOTO TEIa.
MowmenT cunbl. Ilnedo cunwl. YciaoBus
paBHOBECHS TBEPIOTO TeJla

https://m.edsoo.ru/8fefedd9

19

Nmnynbc maTepuasbHONU TOUYKH,
CUCTEMBbI MaTEpPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
HMITyJIbCa

20

PeaktuBHOE nBHKeHue. Perenue
3a1a4

21

PaboTa 1 MOIITHOCTH CHITBL.
Kunernueckas sHeprus
MaTepHanbHON ToukH. TeopeMa 00
U3MEHEHMU KHHETUYECKOM SHEPTUM

https://m.edsoo.ru/f4cfcb76

22

IToTeHunanbHast SHEPTHUS.
IToTeHunanbpHas 3HEPIUs yupyro
1eOPMUPOBAHHON MPYKKHBL.
[TorennuanbHast SHEPrys Tesa BOIU3U
MIOBEPXHOCTU 3€MJIU

https://m.edso0.ru/3571464d

23

[ToTeHuManbHBIE U HENOTEHIINATIbHEIC
cuiibl. CBs3b pabOTHI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUIECKOM SHEPIUH CHCTEMBI TEL.
3aKOH COXPAHEHHS] MEXAHUYECKOH
SHEpPruu

https://m.edso0.ru/9d2f72c8

24

[IpoBepounas pabora mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE

https://m.eds00.ru/13786138



https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138

25

OCHOBHBIE TIOJIO’KEHHS MOJIEKYJISIPHO-
KUHETHYeCKOU Teopun. bpoyHoBckoe
nswkenue. Anddysus

https://m.edsoo.ru/aecle3la

26

XapakTtep IBUKCHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIICCTBRA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEN
Y TBEPIBIX TEN

https://m.edsoo.ru/bff83b67

27

Macca monekyn. KonuyectBo
BemlectBa. [locTositHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

28

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Henscns

https://m.edsoo.ru/e3ea87d3

29

Uneanpueiii raz B MKT. OcHoBHOE
ypaBuenue MKT

https://m.edsoo.ru/e618e16d

30

AOGcoutoTHas TemnepaTypa Kak Mepa
CpEeIHEW KUHETUYECKON SHEPTUU
JBYOKCHHS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knanelipona

https://m.edsoo.ru/6641cla5

31

3akoH /lambToHa. ["a30BBIC 3aKOHBI

https://m.edsoo.ru/e5ab1332

32

JlaGopartopHas pabota
«HccnenoBanre 3aBUCUMOCTH MEXIY
napamMeTpamM# COCTOSIHUS
Pa3peKEHHOTO Ta3ay

https://m.edsoo.ru/b3ef54e2

33

H30HpOLICCCBI B UACaJIbHOM I'a3€ U UX
rpaduuecKoe MpeCTaBICHHE

https://m.edsoo.ru/69b2d137

34

BuyTpenHnss sHeprus

TepMOJII/IHaMI/I'-IeCKOI/IV CHUCTEMBI U

https://m.edsoo.ru/d5a6ccfd



https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd

croco0bl e€ n3menenus. KonuyecTso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHS OJHOATOMHOIO HICATBHOTO
rasa

35

Bune! Ternonepenaun

https://m.edsoo.ru/d8eacc95

36

VY ienpHas TEII0OEMKOCTH BELLECTBA.
KonngecTBo TemnoTs! mpu
Tertonepenade. AnuadbaTHbIA
poIece

https://m.edsoo.ru/8ef74adl

37

IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHNE K U30IIpoLeccaM

https://m.edsoo.ru/facda34c

38

Heo6paTtumocTs mporeccoB B
npupoae. Bropoii 3akoH
TEPMOJIUHAMHUKHI

https://m.edsoo.ru/96ealcc3

39

[punnun aeiicteus u KI1J{ ternnosoit
MAIIUHEI

https://m.edsoo.ru/c9a7d139

40

Huxkn Kapuo u ero KITJ{

https://m.edsoo.ru/2al4ch15

41

DKOJIOTHYECKHE TPOOIIEMBI
TETUTOHEPTCTHKHI

https://m.edsoo.ru/73caacc6

42

O6006matomuii ypok «MosnekynsipHas
¢uzuka. OCHOBBI TEPMOJMHAMUKI
[TpoBepounas pabora

https://m.edsoo.ru/3a67c55f

43

[Tapoobpa3zoBaHue U KOHIACHCAIIUS.
Hcnapenue u xurnenue

https://m.edsoo.ru/3a69ad11

44

AOCoOmOTHAS U OTHOCUTETbHAS
BJIAJKHOCTh BO3/1yXa. HachleHHbIN
nap

https://m.edsoo.ru/a6b9b69f



https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f

45

Teepaoe teno. Kpucranindeckue u
amop(HbIe Tena. AHH30TPOITHS
CBOMCTB KpUCTAILIOB. JKukue
kpuctayibl. CoBpeMEHHBIE
MaTepuabl

https://m.edsoo.ru/fc913bea

46

[TnaBneHue ¥ KpUCTAIUTH3ALIUS.
V nenbHast TEIJIOTA TUIABJICHHS.
Cybnumarnus

https://m.edsoo.ru/33dc65d2

47

VYpaBHeHuUE TEIJIOBOTO OaiaHca

https://m.edsoo.ru/bb4aec81

48

DeKTpU3anus TeN. DIEKTPHIECKUH
3apsan. JlBa BUJa 3JIEKTPUYECKUX
3apsAI0B

https://m.edsoo.ru/a8975218

49

[IpoBOIHUKH, AUINEKTPUKHU U
MIOJTYTIPOBOJIHUKH. 3aKOH COXPAaHCHHUS
3JIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/37ed68d1

50

B3aumoencTBHE 3apsI0B. 3aKOH
Kynona. ToYeUHBIN SIEKTPHIECKHU
3apsn

https://m.edsoo.ru/e794dad8

51

Hanpsk€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHImn cynepnosuuuu
SIIEKTPUYUECKHUX TI0JI€eH. JInHum
HaMpPsHKEHHOCTH

https://m.edsoo.ru/c9451bee

52

PaGora cuit aeKTpoCcTaTuYecKoro
noida. [Torenmmman. PasHocts
MHOTEHIINAIOB

https://m.edsoo.ru/ee5c7673

53

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATHUYICCKOM I10JIC.
III/ISHGKTPI/I‘ICCKHJI IMPOHUIACMOCTDb

https://m.edsoo.ru/3fab6c85



https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85

54

DnekTpoeMkocTh. KongeHcatop

https://m.edsoo.ru/3daf6df9

55

DIIEKTPOEMKOCTh TLIOCKOTO
KOHJICHCATOpa. DHEPIUsl 3apsHKEHHOTO
KOHJICHCAaTOpa

https://m.edso00.ru/8177e866

56

DNEeKTPUUECKUH TOK, YCIOBHS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comnporusnenne. 3akon Oma J1st
ydacTKa Lenu

https://m.edsoo.ru/86cc7f54

57

[TocnenoBarenbpHOE, ApAIEIBHOE,
CMEIIaHHOE COCTUHECHNE
MpOBOTHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenranHOTO COCMHEHUS
PE3UCTOPOBY

https://m.edsoo.ru/57d2f644

58

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

https://m.edsoo.ru/5f18e57c

59

3axon OMa 171 IOJIHOM (3aMKHYTOI)
anexTpuieckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenue IJIC ucTOYHUKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS

https://m.edsoo.ru/16e1d6f8

60

DeKTpOHHAas MPOBOJIUMOCTD
TBEPBIX METAIUIOB. 3aBUCHMOCTh
COIPOTHUBIICHHS METAJIJIOB OT
temmeparypbl. CBEpXIPOBOIUMOCTh

https://m.edsoo.ru/deed7cd5

61

DJIEKTPUYIECKUH TOK B BAKyyMe.

CBOMCTBA DJIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/d27bf8b1

62

[TonynpoBOTHUKH, X COOCTBEHHAS U

https://m.edsoo.ru/635d6acd



https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd

IpUMeCHas TPOBOAMMOCTh. CBOUCTBA
p—N-nepexoaa.
[TomynpoBOIHUKOBBIE TPHUOOPHI

63

DIEKTPUUECKUH TOK B PACTBOPAX M
pacriaBax 3JeKTPOIUTOB.
DNEeKTPOIUTUYECKAs TUCCOLIUALINSL.
DIIEKTPOJIN3

https://m.edso00.ru/9752944d

64

DIEeKTPUUECKUH TOK B Ta3ax.
CaMOCTOSITEbHBIN U
HECaMOCTOSATENbHBIN Pa3psil.
Momaus. [1nazma

https://m.edsoo.ru/9e45fffd

65

Pe3epBHBIil ypok. DneKTpruecKue
npudOpHI

https://m.edsoo.ru/1756ccll

66

Pesepsnbiii ypok. .IlpaBuia
0e30macHOM paboThI C
AJIEKTPONpUOOpaMu

https://m.edsoo.ru/8caf19d3

67

PesepBubIil ypok. O600mIaronmii
YPOK 10 TeMe «DNEeKTPOAUHAMUKA»
10 knacca

https://m.edsoo.ru/2d19db3b

68

PesepBHbIil ypok. O6o06mIaronmi
ypok no temaMm 10 knacca

https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68
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11 KITACC
TemaTuveckoe NIIAHUPOBaAHUE

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/ P Kontposbnsie | IIpakTnyeckue (tmmcpp )
MPOrpaMMbl Bcero odpa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ moJje. DIeKTPOMarHUTHAS 11 1 bubnmnorexa [JOK
' WHTYKITAS https://m.edso0.ru/7f41c97¢c
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHudecKkre 1 3IeKTPOMATrHUTHBIE bubnmnorexa [[OK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢
99 MexaHudecKkue 1 3IeKTPOMATrHUTHBIE 5 bubnmnorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
2.3 O 10 3
fra https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI cielMaIbHON TEOPUU 4 bubnuorexa [JOK
' OTHOCUTEIHLHOCTHU https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAHTOBON ONITUKH 6 but6mmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢c

bubnunoreka [JOK
4.2 4
Crpoerue atoma https://m.edsoo.ru/7f41c97c
but6mmoreka [{OK
4.3 ATOmHOE A71pO S https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 15

Paznes S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEeHThI aCTPOHOMUU U aCTPOPU3UKU 7 ﬁgfgﬁ;f;iggﬁfﬂcgh
Hroro mo pazneny 7
Paznen 6. OBOBIAIOILIEE IOBTOPEHUE

o1 Obobumatomee ovToperie 4 ﬁgss?;;T:§szg r(alléf4lc970
Hroro no pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KJIACC
IHoypo4Hoe niiaHNpoBaHue

KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBarTebHbIE
padoThI padoThI
pecypchl

ITocTossHHBIE MATHUTEI U UX
B3anMoOJAeHCTBHE. MarHuTHOE MoJe.

1 g . 1 https://m.edsoo.ru/dd28af1d
Bekrop MarHuTHON MHAYKIUH.
JIvHMM MarHUTHOM MHIYKIUU
MarauTHo€ 1oJie MPOBOJIHUKA C
ToxkoM. OnbIT Dpcrena.

2 N peTen 1 https://m.edso0.ru/91ec1665
B3anmMopeiicTBre MPOBOIHUKOB C
TOKOM
W3yuenne MarHuTHOTO IOJIS

3 i 1 https://m.edsoo.ru/cbb4e22c
KaTYLIKA C TOKOM

elicTBHMEe MarHUTHOTO OIS Ha

4 A 1 https://m.edsoo.ru/4c792b5c
MPOBOHUK ¢ TOKOM. Cmta Ammepa.
JlelicTBME MarHUTHOTO TTOJIS Ha

BIDK FOCS 3aPSKEHHYIO YaCTHILY.

5 A ymy P Yo 1y 1 https://m.edsoo.ru/efd1d4f4
Cuna Jlopenna. PaGoTa cuiibt
Jlopenua
DneKTpoMarHuTHast WHIYKITUS.
IToTok BekTOpa MarHUTHOM

6 naayknud. DJ1C uHayKIuu. 3aKoH 1 https://m.edsoo.ru/e89a67f1

3JIEKTPOMArHUTHON MHAYKIUU
®Dapanes



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1

JlabGopaTopHas pabora
«HccnenoBanue sBJICHUS
AIEKTPOMArHUTHOW WHIYKITHI)Y

https://m.edsoo.ru/d6887aeb

NunykTuBHOCTS. SIBIEHUE
camouHAykimu. C caMOMHIYKIIUN.
DHeprusi MarHUTHOTO MOJIsl KaTYUIKU
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe

https://m.edsoo.ru/f4353eal

TexHuueckue YCTpOﬁCTBa Hn ux
NPUMCHCHUC: ITIOCTOAHHBIC MAI'HUTHI,
OJICKTPOMArdHMThI, 3JICKTPOABUI'ATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
WHAYKIOWOHHAA I1€Yb

https://m.edsoo.ru/3eb8de3f

10

Ob6o06maromuit ypok «MaruutHoe
nosie. DICKTPOMArHUTHAS MHIYKIHSD

https://m.edsoo.ru/3a2fd5b6

11

ITpoBepounas paboTa 1o Teme
«MarnuTtHoe nosje. DJIeKTpOMarHUTHAs
UHIYKLUS

https://m.edsoo.ru/6de9c327

12

CB00o/IHBIE MEXaHUYECKUE
kosieObanus. ['apmoHnYeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpamienue sHepruu

https://m.edso0.ru/18c5f98f

13

JlaboparopHast pabota
«HccnenoBanue 3aBUCUMOCTH
MeproIa MajbIX KoJieOaHui Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»

https://m.edsoo.ru/73d43b2b

14

Kone6arensupid KoHTYp. CBOOOIHEIE
3JIEKTPOMArHUTHBIE KOJeOaHHs B

https://m.edsoo.ru/a931b8bh2



https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2

nacaJbHOM KoJIeOaTeIbHOM KOHTYp€.
Amnanorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAarduTHBIMHA KoeOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUHU B UACATBHOM
KoJe0aTeIbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

[IpencraBienHne o 3aTyXarOMIHX
KoJIcOaHusX. BBIHYXICHHBIC
MexaHH4JecKHue Koiebauus. Pe3onanc.
BI)IHY)KIIGHHBIG E)JICKTpOMaI‘HI/ITHI)IG
KoJIe0aHus

https://m.edsoo.ru/6ac54bc2

17

ITepeMeHHbIN TOK. CUHYCOUIANBHBIA
HEepPEMEHHBIN TOK. MOIIHOCT
TIEPEMEHHOT0 TOKA. AMILTUTYHOE H
JIEMCTBYIONIEE 3HAUEHUE CUJIBI TOKA U
HATIPSKEHHUS

https://m.edsoo0.ru/98fd794e

18

Tpancdopmarop. [IpousBoacTso,
nepenavya v norpedieHue
ANEKTPUYECKOM SHEPTUN

https://m.edsoo.ru/5b6e7722

19

Y CTpOUCTBO U IPAaKTHYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHepaTopa IepeEMEHHOI0 TOKa,
JMHUN dJEeKTponepesad

https://m.edsoo.ru/1bb9e9bl

20

DKOJOTUYECKHE PUCKU TIPU
MIPOM3BOICTBE AIEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUHU B TIOBCEIHEBHOU
KHU3HU

https://m.edsoo.ru/f751e3ad



https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/f751e3ad

21

MexaHnuecKue BOJIHbI, YCIOBUS
pactpoctpanenus. Ilepuon.
CKopocCTh pacipocTpaHEHUS U JJIMHA
BOJIHEL [lomiepedynpie 1 poI0IbHBIC
BOJTHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

https://m.edsoo.ru/f344ef71

23

DJIEKTPOMATHUTHBIE BOJIHBI, MX
CBOMCTBA M cKOpocTh. IlIkana
QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[TpuHIUTIBI paTIOCBS3U U
TeneBuaeHus1. Pa3Butue cpeacts
cBsa3u. Pagnonokanus

https://m.edsoo.ru/fae4d6bb

25

[TpoBepounas padora «Konebanus u
BOJTHBD»

https://m.edso00.ru/51921a96

26

[IpssmonrHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOM Cpeje.
Todeunblif HICTOUYHMK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ecc67fbd

27

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue
M300paKEHHUH B TUIOCKOM 3€PKAJIE

https://m.edsoo.ru/f93a7f3a

28

IIpenomiienue ceera. [lonHoe
BHYTPEHHEE OTPaXKECHHUE.
[IpenenbHbBIA YTOJ MOIHOTO
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/b84d3bce

29

JlaboparopHas pabota «3mepenue
MoKa3aTessl MPEIOMIICHHS CTCKIIa

https://m.edso0.ru/63c67a56



https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
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https://m.edsoo.ru/63c67a56

30

JIunzel. [loctpoenune n300pakeHuii B
muH3e. PopMyria TOHKOU JIMH3BIL.
VYBenu4ueHue JTuH3bI

https://m.edsoo.ru/5472dd85

31

JlaGopatopHas paboTa
«HccnenoBanue cBONUCTB
n300pakeHH B JTMH3aX»

https://m.edsoo.ru/b3a2484b

32

Hucnepcus cBera. CnoxxHbIN COCTaB
ocnoro ceera. LIBer. Habmoacenue
JUCTIEPCUU CBETA

https://m.edsoo.ru/faf7f386

33

Hurepdepennus cpeta. udpakius
cBeta. [ludpakuonnas pemérka
JlaboparopHas pabota
«OnpeneneHue IMHbI CBETOBOU
BOJIHBD»

https://m.edsoo.ru/32d4c656

34

ITonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

https://m.edso0.ru/673347ce

35

OnTuyeckue MpUOOPHI U YCTPOUCTBA
U YCJIOBUS X 0€30MacHOro
IpUMEHEHUS

https://m.edsoo.ru/9f12c94e

36

I PaHHULIbI IPUMCHUMOCTH
KJ'IaCCI/I‘-IeCKOI/IUMeXElHI/IKI/I. HOCTyJ’IElTLI
CHCLII/IaJ'IBHOI/IvTeOpI/II/I
OTHOCHUTCIIPHOCTH

https://m.edsoo.ru/b246554b

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/368c57be

38

SHeprm{ 1 UMITYJIbC peJ'IﬂTI/IBI/ICTCKOI/IU

YaCTHIIBI. CBs3b MacCHI ¢ I-)HepFI/IeI/IUI/I

https://m.edsoo.ru/cdba9f4e



https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e

HMITYJIbCOM. 9Hepm}1 ITOKOA

39

[TpoBepounas padora «OnTHKA.
OCHOBBI crielMaIbHON TEOPUU
OTHOCUTETLHOCTH

https://m.edsoo.ru/46edc9e2

40

®otonbl. opmyna [1nanka. DHeprus
U UMITYJbC POTOHA

https://m.edsoo.ru/eedc67f5

41

OTKpbITHE U HCCIIEI0BAaHUE
dhoTtorddekra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonsl pororddexra. YpaBHeHHE
DuHmrenHa 114 GoroddPexTa.
«KpacHnas rpanuna» porodrpdexra

https://m.edsoo.ru/2e768471

43

JaBaenne cBera. OnbiTel I1. H.
Jle6eneBa. XMMUYECKOE ICHCTBHE
cBeTa

https://m.edsoo.ru/e153¢199

44

TexHuyeckue ycTpoicTBa u
MPAKTUIECKOE TPUMEHEHHE!
(dhoTo3eMeHT, GOTOIaTUHK,
coNTHe4Has OaTapesi, CBETOUO/T

https://m.edsoo.ru/e3ab6easd

45

Pemrenne 3agad mo reMe «9J1€MEHTHI
KBAHTOBOM OIITUKMY

https://m.edsoo.ru/fed96bc6

46

Monenrs atoma TomcoHna. OnbBITEI
Pesepdopaa o paccessHUIO 0-4acTHIL.
[InanerapHas Mmojaenb aToma

https://m.edsoo.ru/ba433c76

47

[Toctynatel bopa

https://m.edsoo.ru/45ee9829

48

Wzny4yenue u normnomieHue GoToHOB
IIPU TEPEX0/ie aTOMa C OJTHOTO

https://m.edsoo.ru/2b8a47f1



https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4
https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76
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YPOBHS SHEPrUU HA Ipyrou. Bubl
CIEKTPOB

49

BonHOBbBIE CBOMCTBA YacTHIl. BOJIHBI
ne Bpouis. Kopmyckynsipro-
BOJIHOBOM Jtyan3M. CIIOHTaHHOE K
BBIHY)KJICHHOE U3ITyueHHE

https://m.edsoo.ru/fa995abl

50

OTKpbITHE paIMOaKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuo
COCTaBa PaJIMOAKTUBHOTO U3TyYEHUS

https://m.edsoo.ru/ae3cad42

o1

Csoucrsa anbda-, 6eTa-, raMma-
u3JlydeHus. Bausnue
paI[I/I()aKTI/IBHOCTI/I Ha )XKUBBIC
OpraHU3MbI

https://m.edsoo.ru/421844c4

52

OTKpBITHE MPOTOHA ¥ HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIA U MO3UTPOHHBIM OETa-
pacnaz. [aMMa-usmydenue

https://m.edsoo.ru/28f5e132

53

DHeprus CBSA3H HYKJIOHOB B s/Ipe.
SnepHble peakuyu. SIaepHbId
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
SKOJIOTHYECKUE ACTIEKTHI SIEPHOU
SHEPreTHKH

https://m.edsoo.ru/66b9f3el

54

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeTopl HaOII0IeHUS U
pPErucTpalyu SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTanbHbIE
B3aUMOJICUCTBUS. EIUHCTBO

(pU3MUECKOM KaPTUHBI MHUDPa»

https://m.edsoo.ru/e9fdd819



https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132
https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819

55

DTarbl Pa3BUTHsI ACTPOHOMHUH.
[IpukiianHoe ¥ MUPOBO33PEHUECKOE
3HAYEHUE acCTPOHOMUH. Buj
3Be3aHOr0 Heba. Co3Be3us, spKue
3BE3/1b], IUTAHETHI, X BHIMMOE
nskenue. CollHeuHas cucremMa

https://m.edso0.ru/47714642

56

Counnite. ConHeuHast akTUBHOCTD.
Hctounnk sHepruu ColiHIa U 3BE3]1

https://m.edsoo.ru/2aeae422

57

3BE3bl, UX OCHOBHBIE
XapaKTEPUCTHKU. 3BE3/bI IIABHON
II0CJIEI0BATENILHOCTH. BHyTpeHHEE
ctpoenue 38¢37. CoBpeMeHHbIE
IPEJICTABICHHUS O IIPOUCXOXKICHUN H
sposirory CoJIHIA U 3BE3]T

https://m.edsoo.ru/87fe5a43

58

Mueunsin [Tyts — Hamma [anakTuka.
[Tonosxxenue u apmwxenHne CoyHIA B
lanakTuke. ['anaktuku. YepHbie
IBIPBI B SAPax ralaKTHK

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pa3Oeranue rajiakTuk.
Teopus bonpmoro B3peIBa.
PenukToBOC HM3nMydeHUE.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

https://m.edsoo.ru/dec5d24b

61

[Ipoepounas padora « IIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKU

https://m.edsoo.ru/fb1fae4a

62

O6o6maromuii ypok. Pons ¢usuku u
aCTPOHOMUHU B Y3KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COIMAIbHON 1

https://m.edsoo.ru/6b1b47b9



https://m.edsoo.ru/47714642
https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/b483a86f
https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/dec5d24b
https://m.edsoo.ru/fb1fae4a
https://m.edsoo.ru/6b1b47b9

ITHUYECKOH cdepax IesaTeTbHOCTH
YyeJloBeKa

63

O6o06maromuii ypok. Pons u mecto
(U3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

https://m.edsoo.ru/2522c6cf

64

O6o06matomuii ypok. Posb
(busnveckoii Teopun B
(hOpMHUPOBAHHH TTPEICTABICHHI O
¢bu3nveckoil KapTHHE MUpa

https://m.edsoo.ru/cfd73796

65

O6o06maromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOJIE

https://m.edsoo.ru/81ad3288

66

Pe3epBHbIil ypok. MarHuTHOE M0JIE.
DNeKTpOMarHuTHasi UHAYKIUS

https://m.edsoo.ru/6e59e3eb

67

PesepBubIiil ypok. Ontuka. OCHOBBI
CHeIHaTbHON Teopuun
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM POrpaMMBbl CpeiHero o01mero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha IpHUMEpax pojib M MeCcTo (U3UKU B
(hopMUPOBaHUHM COBPEMEHHOW HAy4YHOW KAapTUHBI MUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKU M TEXHOJOTHM, B MPAKTUYECKOU NEATEIHLHOCTU

moaeH

10.2

Y4uuThIBaTh IpaHULbl NIPUMEHEHUS M3YyYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuandbHas TOYKAa, WHEpIMalbHAs CUCTeMa OTcuéra, abCONIOTHO
TBEPJIO€ TENO, UACAIBHBIA Ta3; MOJEIN CTPOCHHS Ta3oB, KUIAKOCTEH U
TBEPABIX TN, TOUYEYHBIA OHIIEKTPUUYECKUH 3apsii — TpHU PEIICHUU

(u3znyeckux 3aaa4y

10.3

Pacno3naBate ¢usnveckue sBICHHS (IIPOIECCHI) U OOBSACHITH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJECKYISIPHO-KUHETHUYECKON Teopuu
CTPOCHHUS  BEIIECTBA W  JJICKTPOJWHAMUKH: paBHOMEPHOE H
PaBHOYCKOpPEHHOE TMPSMOJIMHEHHOE [BHKEHHE, CBOOOAHOE TMaJeHHe
Ted, ABW)XEHHE IO OKPYXHOCTH, HWHEPIUS, B3aUMOJICHCTBHUE TE,
nuddys3usi, OpOyHOBCKOE NBMKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, U3MEHEeHHE 00bEMa Tel MPU HarpeBaHUU (OXJIaXKISHHUH ), TETUIOBOE
paBHOBecHe, WCIapeHue, KOHACHCAIUs, TUIaBICHUE, KPUCTAILTU3AIINS,
KHUIIEHHUE, BIIAXXHOCTh BO3/yXa, MOBBIIICHUE AAaBJICHUS Ta3a IpPHU €ro
HarpeBaHUM B 3aKPBITOM COCYZA€, CBSI3b MEXIy MapaMeTrpamu
COCTOSIHHSI Ta3a B M30IpPOIeccax; dISKTPHU3AIUs TeJ, B3aHMOJICHCTBHC

3apsiioB

10.4

OnucelBaTh  MEXaHUYECKOE JIBIDKEHHE, MCHONb3Ys  (U3NYECKUE
BEJIMYMHBL: KOOpJMHATa, IyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE,
macca Tela, CHIa, HMIYJIbC Tejda, KHHETHYeCKas »JHeprus,
NOTEHIMaldbHAs DJHEPrusi, MexXaHudeckas paboTa, MeXaHHUYecKas
MOIIIHOCTb; IPU ONMUCAHUHM MPABHIBHO TPAKTOBATh (PU3UUYECKUI CMBICI
UCTIONIb3YEMBIX BEJIWYMH, HUX OOO3HAueHWs M €AMHUIBI, HAXOAUTh
(opMyJbl, CBS3BIBAIONINE JAHHYIO (U3NYECKYIO BEIWYHHY C JIPYTHMHU

BCJIIMYMHaAMH

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIOBBIC CBOMCTBA T€JI M TEIJIOBEIC SABJICHUA,




UCTIONB3Yysl (U3MYECKHE BEIIMYUHBI: JaBJICHUE Ta3a, TeMIeparypa,
CpedHsisi KUHETHYECKas HSHEPrusi XaOTUUYECKOTO JBHXKEHHUS MOJIEKYIL,
CpelHeKBaJpaTUyHas CKOPOCTbh MOJEKYJ, KOJIHMYECTBO TETJIOTHI,
BHYTPEHHsISI SHEPTHUsl, paboTa raza, KodGPHUIMEHT MoJIe3HOT0 AeHCTBUS
TEIJIOBOTO JBUTATENs; TPH ONUCAHWHM TPABWIBHO TPAKTOBATH
(U3MYeCKUl CMBICT HCMONb3YEMBIX BEJIMYUH, UX OOO3HAYCHUS U
eIVHUIIBI, HAXOAUTHh (DOPMYIbI, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO

BCIIMYHUHY C APYTUMU BCIIMYUHaAM

10.6

OnucelBaTh U3YyYEHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JJIeKTpUYecKue  sBJIEHUs  (TMpoIlecchl), HCIONb3ys  (U3NYECKUE
BEJIMYMHBI: INEKTPUYECKUI 3aps, JNEKTPHUECKOE noie,
HanpspKEHHOCTh  IOJISI, [OTEHLHMAJ, pa3HOCTb IOTEHLMAIOB; IpU
ONMCAaHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIb3YEeMBIX
BEIMYMH, HUX O0O0O03HAUYE€HUS W EIUHUIBI; YyKa3blBaTh (OPMYIIHI,

CBA3BIBAIOIIUEC TAHHYIO (bl/IBI/I‘-ICCKYIO BCJIMYHHY C APYTUMH BCIMYNHAMUA

10.7

aHAIM3UPOBaTh (U3MUECKHE TPOIEeCChl U SBJICHHS, HUCIHOIb3YS
(hu3mvecKre 3aKOHbI U MIPUHITUIIBL: 3aKOH BCEMHUPHOTO TsroteHus, I, Il u
I11 3axons! Hpl0TOHA, 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUH, 3aKOH
COXpaHEHUS WMIIYJIbCa, MPUHIMI CYNEPHO3ULUUA CUJ, TMPUHIUI
paBHOMpaBUSl  WHEPIHMAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYISPHO-
KAHETHYECKYI0 TEOPHIO CTPOSHHsS BEUIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KWHETHYECKOHW HSHEPrHH TEIUIOBOTO JIBMIKCHUS MOJIEKYN C
abCOJIIOTHON TeMIlepaTypoil, MEepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs DJJEKTPUUYECKOTo 3apsia, 3akoH Kyiona; npu 3Tom
pasnuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpR)KEHUE U YCIOBUS (TPaHULIBI, 00JACTH) TPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIE MPUHIMMBI ACHCTBUS MalIMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3inyaTb yCJIOBUS UX O€3011aCHOTO

HCIIOJIb30BAaHUS B HOBCCHHGBHOﬁ KHN3HU

10.9

BrimonaaTte OKCIICPUMCHTHI IO HMCCJICIOBAHUIO (1)PI31/I'—IGCKI/IX SIBJICHUU U
IMPpOLCCCOB C HMCIIOJIB30BAHUCM INPSAMBIX U KOCBCHHBIX H3MepeHHI>'I; npu
aToM (opmynupoBaTh MpodieMy (3amady) W THUIOTE3y YydeOHOTO
AKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyIOBaHHUS,

IPOBOJUTH OMBIT U (POPMYIMPOBATH BHIBOIBI

10.10

Ocy1ecTBISTh NPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEJINYHH;
IpU 3TOM BBIOMPATH ONTHMAJIBHBIN CIIOCOO M3MEPEHUSI U UCTIOIb30BATh

M3BECTHBIE METO/bI OLIEHKU ITOIPEIIHOCTEN U3MEPEHUN




10.11

HccrnenoBaTh 3aBUCHUMOCTH MEXIY (U3MYECKMMM BEIHMYHUHAMU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEPEHUH; IPU AITOM KOHCTPYHPOBAaTh
YCTaHOBKY, (DUKCHpOBaTh pE3yJabTaThl MOIYYEHHOH 3aBUCHUMOCTH
(u3MyYecKUX BEJIMYMH B BHUJE TaOIUIl U rpaHUKOB, JAeNaTh BBHIBOJABI 1O

pe3ysibTaTaM UCCIeI0BaHUs

10.12

CoOmromaTh  mpaBwiia  0€30MAaCHOTO  Tpyda TpH  MPOBEACHUU
UCCIIEJIOBAaHMM B paMKax yd4eOHOro SKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM M TMPOEKTHOW AEATEIbHOCTH C HCHOJb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMS

10.13

Pemrate pacuérHple 3amauM C SBHO 3aJaHHON (PH3MYECKON MOJIEINBIO,
UCTONB3ysl (pu3MyecKkue 3aKOHbl W IPUHLUIBI, HAa OCHOBE aHalu3a
YCIIOBHS 33aJa4i BEIOMpPATh GU3NUECKYIO MOJIEIb, BBIACIATh (GU3NUECKUE
BENTMYUHBI U (HOPMYJbI, HEOOXOAUMBIE IJisi €€ pEeIIeHUs, MPOBOIUTH
pacuéThl U OLIEHUBATh PEaTbHOCTh MOJIYYEHHOIO 3HAaYEHUs (PU3NUeCcKOon

BCJINMYHHBI

10.14

Pemats Ka4€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JJOTHUYCCKH
HCIIPOTUBOPCUYNBYIO HCHOYKY paccyxcz(eHI/HZ C OHOpOfI Ha HU3Y4YCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/IBI/I‘IGCKI/IC SIBIICHUA

10.15

Hcnonp3oBaTe MpH  pEHIEHMH  y4eOHBIX 3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE TEXHOJOTMU JUI TIOUCKA, CTPYKTYPUPOBaHUS,
WHTEpPIpETallMd U TPEACTaBIEHUS Yy4yeOHOW W Hay4yHO-TIOMYJSpHOU
nH(pOpMallMY, TOITYYEHHON M3 Pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU

aHAJM3UPOBATh MOJyyaeMylo HH(pOpMAIUIO

10.16

[IpuBonuTe HpHUMEpHl BKJIAAa POCCUMCKUX U 3apyOE’KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEro

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOT U

10.17

Hcnonb3oBaTth TeopeTHyecKUEe 3HAHHUA TO (HU3UKE B IOBCEIHEBHOMN
XKHU3HH U1 o0ecrieueHHst 6€30MacHOCTH NP 0OpalleH!H ¢ IpubopaMu U
TEXHUYECKUMHU  yCTPOMCTBAMH, JJIsi  COXPaHEHHs  3A0pPOBbi U

COOJTI0ICHNST HOPM IKOJIOTHYECKOTO TIOBEJCHUS B OKPY KAOIIEH cpesie

10.18

PabGoTaTth B Trpynmne C BBIMOTHEHHEM PA3IMYHBIX COIHANBHBIX POJIEH,
IJIAaHUPOBAaTh ~ paboOTy  TPyNIbl, palMOHAIBHO  PaCIPEEAThH
00SI3aHHOCTH W IUTAHUPOBATH JCATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsAX, aJEKBATHO OLIEHUBATh BKJAJ Ka)XIJOrO0 M3 YYaCTHUKOB

TPYIIIBI B pellIEHHuEe paccMaTpUBaeMoOi mpoodIeMbl

11 KUIACC




Kon
NMpoBePsSieMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

111

JleMoHCTpUpOBaTH Ha TpHUMEpax poJib W MecTo (u3ukum B
(hopMUPOBaHUHM COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJOTHM, B MPAKTUYECKOU NEITEIBHOCTH

JIO/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA

11.2

Y4YuTHIBaTh TPAaHUIBI MPUMEHEHHUS HM3YYCHHBIX (DU3UYECKHX MOJIENEH:
TOYEUHBIN JJICKTPUYECKUN 3apsij, sACpHas MOJEIb aTOMa, HYKIIOHHas

MOJIeIb ATOMHOTO s/Ipa MPH pelIeHnH (HU3HUECKUX 3a7a4

11.3

Pacnio3naBate ¢usnueckue sSBICHHS (MIPOLIECCHI) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  OJEKTPOAMHAMHMKHM W  KBAHTOBOM  (U3UKH:
JNIEKTpUYECKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIencTBUs TOKa, B3aHUMOJECHCTBIE Mar"HuroB,
JNEKTPOMArHUTHAS WHAYKIWS, JCWCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBWXKYIIUHCS 3apsll, DJICKTPOMAarHUTHBIE
KoJieOaHUsT W BOJHBI, MPSMOJUHEHHOE pacnpoCTpaHEHUE CBETa,
OTpaKeHHE, peJIoMIIeHUE, HHTephepeHIus, TUPPAKINS U TOIAPU3ALUST
CBeTa, quUcrepcus cBera, (orodnekTpuueckuil 3¢ ekt (porodaddexr),
CBETOBOE JaBJICHHWE, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa aroma

BOOOpOJa, CCTCCTBCHHAA U HCKYCCTBCHHAA PaJJMOAKTUBHOCTD

114

OmnuceiBaTh  M3y4YeHHblE  CBOWCTBA  BelleCcTBA  (JIEKTPUYECKHE,
MarHuTHbIE, ONTHUYECKHE, BJIEKTPUUECKYI0 MPOBOJUMOCTD Pa3IUYHBIX
Cpell) ¥ DIIEKTPOMAarHUTHbIE SABJIEHUS  (IIPOLECCHI), HUCHOJIb3YS
¢usnyeckue  BEIMYMHBL:  JJEKTPUYECKUH  3apsja, cuila  TOKa,
JIEKTPUUYECKOE HAINPSDKEHUE, HJIEKTPUYECKOe CONPOTUBIIEHHUE, PA3HOCTh
noreHuuanos, JJIC, paboTa Toka, MHAYKIMS MarHUTHOIO IOJIs, CHUJIa
Awmnepa, cuna JlopeHuma, MHIYKTUBHOCTb  KaTYUIKH, OSHEPrUs
JEKTPUYECKOT0 U MarHUTHOTO IOJIEH, MEPUOJ U YacToTa KojeOaHui B
KoJieOaTelbHOM  KOHType, 3apsi M CcWwia Toka B  Ipolecce
TapMOHHMYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PacCTOSTHUE
U ONTHYECKash Cuia JIMH3bI; NpPHU ONUCAaHUM NPaBUIBHO TPAKTOBATh
(¢u3n4YecKUif CMBICIT HCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHHS U
€IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO

BCJIIMYUHY C APYTUMHU BECINYHNHAMU

115

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBLIC SIBJICHHUA U HPOLCCCHI, UCIIOJb3YyA

(i)I/I3I/I‘IeCKI/Ie BCIIMYHUHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, IJIMHA




BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA W HMIIYJIbBC (I)OTOHa, nepuon
nojypacmnajga, OSHEprusgs CBiA3WM ATOMHBIX AACP; IIPU  OMNHUCAHUU
IMPaBHUJIIBHO TPAKTOBATb (bH3H‘IeCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCIIMYUH,
nx 00O03HAUYEeHHUS U CAVMHHUIIbI; YKa3bIBaTb (bOpMYJ'IBI, CBA3BIBAOIIIUC
JaHHYIO (1)I/I3I/I‘~I€CKYIO BCIIMYUHY C OAPYTIrvMMH BCIIMYHUHAMU, BBIYUCIIATH

3HAYCHHUC (1)I/I3I/I‘-IGCKOI\/'I BCJIIMYHWHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOIECCH U SBICHHSA, HCIIOJB3YS
¢usznyeckue  3aKOHBl M NPUHOMNBL  3akoH  Owma,  3aKOHBI
HOCJIEI0BATEILHOTO U MApajIeIbHOTO COETUHEHUSI IPOBOJHUKOB, 3aKOH
Hxoyns — JleHna, 3akOH 3JIEKTPOMArHMUTHOW WHAYKUIWH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IIPEJIOMIICHUS CBETa, ypaBHEHUE DUHINTEHA 11 poTodPdexTa,
3aKOH COXpAaHEHUS JHEPIUM, 3aKOH COXPAHEHHsS HMITyJIbCa, 3aKOH
COXPAaHEHUs AJIEKTPUYECKOro 3apsA]a, 3aKOH COXPAHEHHUs MacCOBOIO
qrcia, MOCTyaaTel bopa, 3aKOH paguOakTHBHOTO pachaja; MpH 3TOM
pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIPAKCHUC U YCIIOBUS (FpaHI/II_[LI, O6J'I8.CTI/I) NPpUMCHUMOCTH

11.7

OHpGI[CJISITB HAaIpaBJICHUC BCKTOpAa HWHAYKIHU MArHUTHOI'O I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh U ONMCBHIBATh U300paXKEHUE, CO3J]aBaEMOE IIOCKHM 3€pKajoM,

TOHKOM JTUH30U

11.9

BrimomaaaTte OKCIICPUMCHTBI IO HMCCICIOBAHUIO (i)I/I?:I/I'-IGCKI/IX SIBJICHUN U
IpoUECCCOB C HUCIIOJB30BAHUCM IIPAMBIX U KOCBCHHBIX H3MepeHHI>i; npu
aToM (opmynupoBaTh MpodieMy (3amady) W THIOTE3y Yy4eOHOTO
AKCIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyI0BaHHUS,

HPOBOJUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1iecTBIATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEJIUYUH;
IpY 3TOM BBIOMPATH ONTHMAJIBHBIN CIIOCOO M3MEPEHUS! U UCTIOIb30BATh

M3BECTHBIE METO/bI OLIEHKU ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3HUECKUX BEIMYUH C HCIOJIb30BAaHUEM
OpsIMBIX ~ M3MEPEHHUH; TpPU 3TOM  KOHCTPYHMpPOBaTb  YCTAHOBKY,
(uKkcupoBaTh pe3yibTAaThl TOJYYEHHOW 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BHUJE TaOIUIl U rpaduKOB, AeNIaTh BHIBOJBI MO pe3ylbTaTamM

HCCICO0BaHUA

11.12

CoOnromate mpaBwia 0e30mMacHOro  Tpyla TP IIPOBEICHUH
UCCIIEIOBAaHUH B paMKax yd4eOHOro OJKCIEpHUMEHTa, Yy4eOHO-

HCCIEN0BATENbCKOW U MPOEKTHOM AEATENBHOCTH C HCMHOJIb30BAHUEM




U3MEPUTENIbHBIX YCTPOICTB U 1aOOpaTOPHOTO 000PYyI0BAHUS

11.13

Pemate pacuétHple 3amauu ¢ SBHO 3aJlaHHOM (DM3MYECKON MOJIETIBIO,
UCNONB3ysl (DU3MYECKHE 3aKOHbI M IPUHIMIBI, HAa OCHOBE aHajM3a
YCIIOBUS 33Ja4i BEIOUPATh (PU3NUECKYIO MOJIEINb, BBIACIATH (PU3UUECKUE
BEJIMYMHBI M (OPMYJIbI, HEOOXOIMMbIE IJsi €€ pelleHHs, MPOBOAUTH
pacuéThl U OLEHUBATh PEATBbHOCTh MOJTYYEHHOTO 3HAYEHUs (PU3NUECKOM

BCJIMYHHBI

11.14

Pemars KauecTBEHHbIE 3a/1auu: BBICTpAauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUI C OMOpOod Ha W3Yy4YEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUS

11.15

Hcnonb3oBaTh IpU  pelIEHUH  y4eOHBIX 3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE TEXHOJOTMH JUII TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETAlMd M TPEJICTaBICHUs Y4eOHOW M Hay4HO-IIOMYJISIPHON
UHQOpPMALMHU, MOJYYEHHOM U3 pa3iM4YHBIX HCTOYHUKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJIYy4aeMyH0 HH(DOpMaIUIo

11.16

OOBSACHATH IMPUHIUIIBI HeﬁCTBHﬂ MallluH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pasimyaTtb YCIOBUA HX 0€30I1acHOI0 MCIIOJIb30BaHUS B

OBCE€IHEBHOMN KU3HU

11.17

[IpuBoaMTE TpPUMEPHI BKJIAAAa POCCHHCKUX M 3apyOEXHBIX YIEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHI

11.18

Hcnons30BaTh TEOpETHYECKHE 3HAHUS 1O (U3UKE B IIOBCETHEBHOW
KHU3HH [T o0ecTieueHust 0€30MacHOCTH NP 0OpaIleH!: ¢ IpudopaMu U
TEXHHYECKUMH  YCTPOMCTBAMH, JJISi  COXPAaHEHHS 3JO0POBbS |

CO6J'IIO,Z[CHI/IH HOPM 3KOJIOTHYCCKOT'O ITOBCACHUS B Opr>KaIOH_IeI71 cpeac

11.19

PaGortars B rpymnie ¢ BBIIOJIHEHUEM PAa3JIUYHBIX COLIMAIBHBIX POJIEH,
IUTaHUPOBATh PabOTy TPYIIbBI, PAIlIOHAILHO paclpeiensaTh 00I3aHHOCTH
U IJIAaHUPOBATh JIEATENbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpYIIbl B pEIICHUE

paccMaTpuBaeMoi MpoOIeMbl




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC
Kon Koa nposepsiemoro
IIpoBepsiemble 31€eMeHTHI COIePKAHUS
pasjaena 3J1eMeHTa

OU3NKA 1 METOAbI HAYYHOI' O IIO3HAHM A

1.1

®dusuka — Hayka o npupoje. Hayunsie MeTo b1
MO3HAHMUS ~ OKpyXKarouiero  mupa.  Ponb
IKCIIEPUMEHTA U TEOPUU B TIPOIIECCE TTO3HAHMS

IPUPOIBI. DKCIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (QHU3MUECKUX SIBICHUN U
nponeccoB. Hayunble runotessl. Ouznyeckue
3aKOHbl U TeopuH. ['paHuIBl NMPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpUHIMIT COOTBETCTBUSL.
Pome u wmecto ¢usuka B (GOpPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B

[IPAaKTUYECKON JEATEIBbHOCTH JIIOIEH

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHu4decKoe OIBHKCHUE. OTHOCHTCIHLHOCTD
MEXAaHUYCCKOIo JIBHKCHUSI. Cucrema otcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, CKOpocTb (CpedHss CKOPOCTb,
MTHOBEHHAass  CKOPOCTb) M YCKOpEHUE
MaTepUaIbHOW TOYKM, MX HIPOEKLUHUH Ha OCHU
cucTeMbl koopauHat. ClokeHue nepeMenieHUN

U CJIO’)KEHHE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKECHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOpEHHUH, IIyTH U NIepEeMEILEHUS

MaTCpHaHLHOﬁ TOYKHU OT BPECMCHHA

2.14

CBoOoaHoe mazieHne. Y CKopeHue CBOOOIHOTO




HaacHus

2.15

KpuBonunueiinoe  nBukeHue. PaBHOMepHOeE
JIBUKEHUE MaTepuanbHOU TOYKH o
OKPY>KHOCTH. YTJIOBasg CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpeMUTEIIBHOE YCKOPEHUE

2.16

TexHuuueckue YCTpOICTBA: CIIUJIOMETP,
ABWIKCHUC CHApAI0B, HLCIHBIC W PCMCHHBIC

nepeaayn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOIICHHSI MEXIY MYTSIMH, MPOHICHHBIMU
TEIOM 32  TIOCJIEJIOBAaTEJIbHbIE  paBHbIC
MPOMEXKYTKH BPEMEHHU TPH PaBHOYCKOPEHHOM
JIBIDKEHMH C Ha4aJIbHOW CKOPOCTHIO, PaBHOMU
Hynt0. M3ydeHne OBH)KEHUS Iapuka B BSI3KOM
KUAKOCTU.  M3yueHue  JOBMKEHUS — Tea,

OpOILIEHHOTO TOPU30HTAIIBHO

2.2

JUHAMUKA

2.2.1

[Ipunnun otHocutensHOCTH ['anmunes. IlepBbiit
3ak0H Hprorona. HMHepuuanbHble CHUCTEMBI

oTcyéTa

2.2.2

Macca tena. Cuna. IlpuHuun cyneprno3unuu

(©70]1

2.2.3

Bropoii 3akoH Hprorona mis MarepuaabHOR
TOYKM B HHEPLUMAIBHOM cHCTEME OTCuUéTa
(UCO). Tperuit 3akon HeroToHa  mud

MaTCPHAJIbHBIX TOYCK

2.24

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TsSHKeCTH.

ITepBas kocMudeckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJBXKEHHUS W CWIAa  TPEHHS  ITOKOS.

Koapdumment tpenus. Cuna conmpoTHBICHHS




IpUu ABUXKCHUU TCJIAa B ) KUAKOCTU HUJIU Ira3eC

2.2.7

[TocTynmarenbHoe W BpamiaTelibHOE JIBUKEHHUE

a0COJIIOTHO TBépI[OFO TCl1a

2.2.8

MOMEHT cHJIBl OTHOCUTEIBHO OCH BpPALLEHUS.
[Ineqo cunbl. YciioBHs paBHOBECHsS TBEPIAOTO
tena B UCO

2.2.9

Texuuueckue YCTPOf/'ICTBaZ HNOAIIHITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTnueckue padoTel. M3ydeHue IBHIKEHHS
Opycka 1O HAKJIOHHOM IIJIOCKOCTH  MOJ
JefcTBMEM HecKolbkux cuil. HccnenoBanue
3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIINX B
nedopMUpyeMoil  Tpy)XKMHE U PE3MHOBOM
oOpaslie, OT BETUYMHBI UX JePOopMaluu.
UccnenoBanue ycioBuil paBHOBECHSI TBEPAOTO

TCJIa, UMCIOLICTO OCh BpalllICHUS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynsc MarepuasbHOM TOYKH, CHUCTEMBI
MaTepUajabHBIX ToOuYeK. Mmmynbc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wummyinbca B HCO.

PeaxtuBHOEC JBUXKCHUC

2.3.3

Pabora cuiier

2.34

MONIHOCTE CUJIBI

2.3.5

Kunetnueckas OHEPIuia MaTepHaanoﬁ TOYKHMU.

Teopema 0 KHHETHYECKOW SHEPTUH

2.3.6

[TorenumansHas sHeprus. lloreHumanbHas
SHEPrus ynpyro aepopMHUpPOBAHHON HPY>KHUHBI.
[lorenuuanbHass  3Hepruss  Tena  BOJIM3HU

IMOBCPXHOCTH SemMin

2.3.7

HOTCHL{I/IEUIBHBIC N HCIOTCHIHAJIBbHBIC CHIIBI.
CBs3b pa60T1)1 HCIMOTCHIHAJIBHBIX CHJI C
H3MEHEHHEM MEXaHUYeCKOMH OHCPIrunu CUCTCMbI

TECII. 3akoH COXpaHCHUA MEXaHUYEeCKOM




SHEPrUu

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHMS
3.9 TexHUUYecKue YCTPOMCTBA: JIBUKEHUE PAaKET,
o BOJOMET, KOTIEP, IPYKUHHBINA TUCTOJIET
[Ipaktnyeckue pabotel. M3ydenue cBs3U
2310 CKOpPOCTEH Tel TMpu HEYNpPyroM yaape.

HccnenoBanue CBA3U pa6OTBI CHJIbI C

H3MEHCHHEM MEXaHHMISCKOM OHEPIUH TCJIa

MOJIEKYJISIPHASL ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

3.11

OcHoBHbIE MOJIOKEHUS MOJIEKYISPHO-
KUHETUYECKOMN TEOPHUH. BpoyHoBckoe
neuxenue. Jubdysua. Xapaktep IBUKEHHUS U

B33HMOI[€I>1CTBH$I qacTull BEICCTBa

3.1.2

Mogaenu CcTpoeHMsT Ta30B, KUIKOCTEH U
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIECTBA

Ha OCHOBE DTUX MOJIEIEN

3.1.3

Macca wmonekyn. KomnnuectBo — BemecTsa.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Monenb UIeaIbHOTO rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKOM

TCOpHHU UACAIBHOI'O rasa

3.16

AOcomoTHas Temreparypa Kak Mepa CpeaHeH
KHUHETHYECKOM SHCPIruu TCIIJIOBOT'O JABUKCHHA

yactul rasa. [IIkama temneparyp KenbpBuna

3.1.7

VYpaBuenne Knanelipona — MenaeneeBa. 3akoH

JlanbTOoHa

3.1.8

I'a3oBBIC 3aKOHEIL. I/ISOHpOI_[eCCLI B nJCaJIbHOM
ra3¢ C IIOCTOAHHBIM KOJHYCCTBOM BCUICCTBA:

n30TepMa, U30Xopa, n3odapa

3.1.9

TexHuyeckue yCTpoOiicTBa: TEPMOMETD,




6apomeTp

3.1.10

IIpakTnueckue paboTel. M3mepeHue macchbl
BO3JyXa B KJaccHO komHare. McciaenoBanue
3aBHCHUMOCTH MEXAY MapaMeTpaMH COCTOSHUS

pa3pexKEHHOTOo Tra3a

3.2

OCHOBbI TEPMOJAMHAMUMKNU

321

TepMO,Z[I/IHaMI/I‘lCCKa}I cucTrema. BHYTpeHHSISI
OHEPIrua TepMOI[I/IHaMI/ILIGCKOI\/'I CHUCTCEMBI U

CIocoObI €€ H3MEHEHUS

3.2.2

KonnyectBo Temnotel u pabora. BuyTpeHHss

OHEPTIHdA OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

Bunel  Temonepenauu:  TEIIONPOBOAHOCTD,
KOHBEKLUA, H3ilydeHue. TermoéMKocTs Tena.
VaenwrHass TemnoéMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAUC

3.2.4

IlepBblii 3akOH TepMoauHaMuKu. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJAVHAMUKH K
u3omnpoueccaMm. ['paduueckas HHTEpIpETALUSL

paboThI Ta3a

3.25

TemmoBble MammHbl. [IpUHIUMIIBI  AEHCTBUS
TeryIoBeIX MamuH. [IpeoOpazoBanus sHeprun B
TerIoBbIX MamuHax. Koaddurment monesnoro
nevictBus (nanee — KIIJ[) TemioBoit mMamimHbL.
[uxn Kapno u ero KIIJ]

3.2.6

Bropou 3aKOH TEPMOJMHAMUKH.
HeoOpaTuMoCTh  TIPOIIECCOB B TPUPOJIE.
TenoBwie JIBUTATENH. DKOJIOTUYECKHE

poOJIeMBI TEIUIOHEPTETHKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTellb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUITUOHED

3.2.8

IIpakTnueckue padboTel. M3mepenue ynenbHON

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TEPEXO/1bI




3.3.1

[TapooOpa3zoBanue u KoHAeHcanus. Vcnapenue
u KUIICHHE. VY nenbHas TEIUIOTa
napooOpazoBaHus. 3aBHCUMOCTb TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

3.3.2

AOcComIroTHasE HM OTHOCHUTEIbHAsA BIIAXKHOCTD

BO31yxa. HacelmenHslil nap

3.3.3

Teépnoe Teno. Kpucrammmueckue u aMmopHbIE
Tena. AHU30TPONMS CBOWCTB KPHUCTAJUIOB.
Kunkue KpHUCTAJIBL. CoBpemeHHbIE

MaTepHraJibl

3.34

IInaBneHue wu KpucTajuin3anus. Y aenbHas

teruioTa miasnaeHus. Cyonumanus

3.35

VYpaBHeHuUe TEII0BOTO OaaHca

3.3.6

TexHudeckue  yCTpPOMCTBA: THUTPOMETP H
IICUXPOMETD, KaJIOPUMETP, TEXHOJIOTHH
IIOJIy4YEHUSI COBPEMEHHBIX MATE€pPHANIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUA

3.3.7

IIpaxTrueckue paboThl. N3mepenune

BJIAJKHOCTH BO3]1yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpuzanys Tel. DJeKTpudeckuit 3apsa. [Ba

BUA SJICKTPUUCCKHUX 3apsA10B

412

[IpoBoHMKY, JTUDJIEKTPUKHU 51

MMOJIYIIPOBOAHUKHA

413

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

41.4

BiaumopeiictBue 3apsnoB. 3akoH Kymona

415

DIEKTpUUYECKOE rnoJie. Hanpsxéanocts
3JIEKTPUYECKOTO IOJIA. ITpuHnmn
CYIEPIO3HLINH. JInaun HaNpPsKEHHOCTU

SJICKTPHUYECKOTO ITOJIA

4.1.6

PaGota cui  31E€KTPOCTAaTHYECKOTO  TOJISL.

Ilorennuan. Pa3zHocTh moTeHIINaI0B




HpOBOHHI/IKI/I U JUBJICKTPUKHU B IMOCTOSAHHOM

4.1.7 JJIEKTpU4YecKoM  mosie.  Jluanexkrpuyeckas
MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konaencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOT0 KOH/IEHCaTopa
TexHuueckue  yCTpPOMCTBA:  BJIEKTPOCKOI,
419 AJIEKTPOMETpP, AJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJIIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpaxTnueckue paboThI. N3mepenune

AMEKTPOEMKOCTH KOHICHCATOPA

4.2

TIOCTOSHHBIM SJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

421

VYcaopus CymICCTBOBaHHUA ITOCTOSAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Hctounuku Toka. Cuia

TOKa. IIOCTOIHHBIA TOK

422

Hanpsokenue. 3akon Oma 1715 yyacTka Lenu

4.2.3

DJNEKTPUUYECKOE CONPOTUBJIECHHUE. Y AEIBHOE

COIMPOTHUBJICHUC BCIICCTBA

4.2.4

ITocnemoBarenbHOE, napajuieabHOe,

CMCHIAHHOC COCANHCHUC ITPOBOJHUKOB

425

Pabora anekrpudeckoro Toka. 3akoH Koy —

Jlenna

4.2.6

MoOIIHOCTh SJICKTPHUYICCKOI'O TOKA

4.2.7

anekTpojaBwkymas cuia (mamee — IJC) m
BHYTPEHHEE COIPOTHUBIICHHE WCTOYHHKA TOKa.
3akon Oma s TOJNHOM — (3aMKHYTOH)

anekTpudeckoi nenu. Koporkoe 3ambikanue

4.2.8

DneKTpoHHas IIPOBOIMMOCTD TBEPABIX
METAJJIOB.  3aBUCHMOCTb  COIPOTHUBIIEHUS
METaJUIOB oT TEMIIEPaTypBI.

CBepXmpoBOIUMOCTD

4.2.9

OnexTpuueckuii TOK B Bakyyme. CBoiicTBa




JJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynipoBonHuku. CoOCTBEHHAs U MIPUMECHAs!
IPOBOJUMOCTb TOJIYIPOBOAHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI

4211

ONeKTpUYeckKud  TOK B D3JIEKTPOJIMTAX.
DNEKTpONUTHYECKAS JUCCOLanus.

DJIEKTPOIIN3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CamocTosiTeNbHBII UM HECAMOCTOSITEIbHBIN
paspsia. PasznuuHble TUIBI CaMOCTOSITENILHOTO

paspsiaa. Mosnus. [1nazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
JJIEKTPOHArpEBATENIbHBIC npudopHI,
JIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBIU uom,
TEPMUCTOPHI " ($hoTOpe3UCTOpHI,

HOJIprOBOI[HHKOBBIﬁ Au0a, raJlbBaHHUKa

4.2.14

IIpaxTueckue paloThI. N3yuenue
CMEIIAaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnportusienus. HabmoneHue

9JICKTPOJIM3a

11 KJIACC

Kon
pa3neia

Koanposepsiemoro
3JIeMeHTa

HponepﬂeMLIe 3JIEMEHTHBI COACPKAaHUSA

4

OJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKINA

4.3

43.1

ITocTtostHHEIE Mar"HuThl. B3anMoaencTBue

IIOCTOAHHBIX MAarHuTOB

43.2

MarautHoe mosie. BekTop MarHMTHOM

WHAYKIIHH. [TpunnMI CYTIEPIO3UIIIH.




Jlunum wmaruutHOM wuWHAYKnuu. KapTtuHa
JUHUM  MAarHUTHOM  HMHAYKUMHA  TIOJIS

IIOCTOSSHHBIX MaroHuToOB

MarautHoe mojJ€ NPOBOJHHKA C TOKOM.
Kapruna nuHuil noss UIMHHOTO NPSAMOIO

IMPOBOAHUKA HW 3aMKHYTOI'O KOJIBIECBOI'O

4.3.3
MPOBOJAHMKA, KATyIIKH C TOKOM. OTBIT
Opcrena. BzanmonelicTBue NpOBOJIHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOLYJIb U HAIIPABIICHUE
Cuna Jlopenna, €€ MOIy/b U HalpaBlieHHE.
JIBm>keHue  3apsHKEHHOM — 4acTUIbl B
4.3.5
OJTHOPOJJTHOM MarHutHoM mone. PaGorta
cunel JlopeHna
43.6 SIBiieHME ANEKTPOMArHUTHOM HHAYKIIUU
4.3.7 IToTok BEeKTOpa MAarHUTHOW MHIYKIIUHU
OJIC unaykimu. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8
uHaykuuu @apanes
BuxpeBoe anexktpuueckoe mose. IC
WHAYKIHA B TPOBOJHHUKE, IBUXKYIIEMCS
4.3.9
[OCTYNATEJIbHO B OJAHOPOJHOM MarHUTHOM
nosne
4.3.10 [IpaBuno Jlenua
NuayKTUBHOCTh. SIBIEHHE CaMOMHAYKIIHU.
43.11
O/C camouHyKIMU
DOHeprusi MarHUTHOTO TIONS KATYIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIe
TexHudeckne  yCTpOMCTBA:  ITOCTOSTHHBIE
MAarHWThbI, AIIEKTPOMArHUTHI,
4.3.14
JJIEKTPO/IBUTATENb, YCKOPHTEIH
AIIEeMEHTAPHBIX YaCTHII, MHIYKIHOHHAS M1€Yb
[IpakTrnueckue paboThL. N3yuenne
4.3.15

MAaroiuTHOIrO 1IOJIsI KaTymlkKu C  TOKOM.




HccaenoBanue  IeWicTBUS  IOCTOSHHOI'O
MarHuTa Ha paMmKy ¢ TokoM. MccrenoBanue

SIBJICHUS SHCKTPOMaFHI/ITHOI\/’I HMHAYKIOWHA

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

KosnebarensHas cucTeMa. CB0OOOIHBIE
koneOanusi. ['apmMoHuMueckue KosneOaHus.
Ilepuon, wacrora, amrummryaa u  dasza

KOJIeOaHU

512

[IpyxvHHBIH MasATHUK. MareMaTu4ecKui

MassTHHUK

5.1.3

YpaBHEHHE TapMOHHMYECKHX KOJICOaHUH.
Kunematnueckoe u JTUHAMHUYECKOE

ONMCAaHME KOJIE0ATETBbHOTO IBUKCHUS

5.1.4

[IpeBpatenue SHEpPruu npu
rapMOHHUYECKHUX KOoJICOaHMSX. CBs3b
aAMIUIATY B KOJIeOaHnit HUCXOIHOU
BEIIMYMHBI C aMIUIUTyJaMU KoJjieOaHul e€

CKOPOCTH U YCKOPEHUS

5.15

Konebatenbupiii  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHbBIE Kosie0aHus B
Ul€aTbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHajoruss MexXay MEXaHWYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJIEOAHUSMU.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHCPIruru B HACAJIBHOM

KoJ1Ie0aTeIbHOM KOHTYpC

5.1.7

BoiHyXIeHHBIE MeXaHM4YeCcKHe KojeOaHMs.
Pe3onanc. Pe3onancnas KpuBasl.
BeinyxeHHbIE JIEKTPOMAarHUTHbIE

KOJICOAHMS.

5.18

IlepeMeHHBIT  TOK. CunyconanbHbII

MIEPEMEHHBIN TOK.

5.1.9

MoOIIHOCTh NNEPpEMECHHOTO TOKa.




AMIIIUTYAHOE U JEHCTBYIOIIEE 3HAUYEHUE

CHJIbI TOKA U HAIIPSKCHUSA

Tpanchopmarop. [IpousBonctBo, mepemaya
U ToTpeOsieHne 3IEKTPUUYECKON SHEpruu.

OKOJIOTUYECKHE PUCKHM IIPU IPOU3BOJCTBE

>1.10 3JIEKTPUYECKON SHEPIUH. Kynperypa
UCTIOJIb30BaHUS AJIEKTPOIHEPTUN B
IIOBCEJHEBHOM KU3HHU
Texnuueckue ycrpoiicTBa: celicMorpad,
5.1.11 INEKTPUYECKUI 3BOHOK, JTUHUH
3JIeKTponepeaay
[Mpaktndyeckue pabotel. MccnemoBanme
3aBHCUMOCTH TE€pPHOAA MaJIbIX KoJeOaHMit
£ 110 rpy3a Ha HUTH OT JJIMHBl HUTH M MAaCCHI

rpy3a. McciaenoBanue rnepeMeHHOTO TOKa B
LEMA W3 IIOCIEI0BATENLHO COEOUHEHHBIX

KOH/IEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHS
pactpoctpanenus.  I[lepuox.  CkopocTh
pactpocTpaHeHUss W JUIMHA  BOJIHBI.

[Toniepeunblie U MPOOJILHBIE BOJTHBI

5.2.2

HNHuTtepdepennus u Tudpakus

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKA.

Bricora Tona. Tem0Op 3Byka

5.24

:‘)HGKTPOMaFHI/ITHBIe BOJIHBI. VcaoBus

H3JIYUCHUSA SJICKTPOMAIrHUTHBIX BOJIH.

B3anmnas opuenranus BektopoB E, Bu v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

5.25

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, IPEJIOMIIEHHE, MOJIIpU3aLus,
mudpakius, uHTepdepenus. CkopocTh

OJICKTPOMAIrHUTHBIX BOJIH




5.2.6

IIxana DJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe DSIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMOBI  PAagUOCBI3UM W TEIECBUICHUS.
Paguonokanus. DJIEKTPOMArHUTHOE

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHu4yeckue yCTPOMCTBA: MY3bIKAJIbHbBIC
HHCTPYMEHTEI, YABTPa3ByKOBas
JUAarHoCTnka B TEXHUKE W MCEIUIIHUHEC,
panap, paauoONpUEMHUK, TEJIEBU30D,

aHteHHa, tenedon, CBU-neus

5.3

OIITHUKA

5.3.1

[IpsimonuHeitHOE pacnpoCTpaHEHHUE CBETA B

OAHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTpPaXKEHUS
cera. [loctpoeHne M300paXeHNI B IIOCKOM

3epKasie

5.3.3

[Ipenomiienne cBeta. 3akOHBI TPETOMIICHUS
CBETAa. AOCOIIOTHBII MOKa3aTeib

MMPCIOMJICHU A

5.34

[Tomoe BHyTpeHHEE oTpakenue. [IpeaenbHblit

YTOJI ITOJIHOT'O BHYTPCHHCT'O OTPAXKCHUA

5.35

Hucnepcus cBeta. ClI0KHBINA cocTaB 6eoro

cBerta. [{Ber

5.3.6

CoOwuparoniue W PacCcerBAOIINE JIMH3HI.
Tonkas nuH3a. DOKYyCHOE pPACCTOSAHHUE H
OIITHYECKas CHJia TOHKOM JIMH3BI.
[Toctpoenne n3o0paxkeHUH B cOOMpAIOIIUX
Y PacCeUBAIOIINX JMH3aX. POpMyIsa TOHKOU

JIMH3HEI. yBeJ'II/ILIeHI/Ie, JaBacMo€C JIMH30H

5.3.7

HpeI[eJ'IBI IIPpUMCHUMOCTH FeOMeTqueCKOﬁ

OIITUKH

5.3.8

Untepdepennuss  cBera.  KorepeHTHble

HNCTOYHHUKHU. YcaoBus Ha6J'IIOILCHI/I$I




MaKCUMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHONM KapTHHE OT JIBYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus CBeTa. JudpakuronHas
pemérka. YcnoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCHMYMOB npu NaJICHAN
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PELIETKY

5.3.10 [Tonspu3zarus cBeTa

TexHuueckue yCTpOMCTBA: OYKH, JIyMa,

(I)OTO&HHapaT, HpOCKHHOHHLIﬁ arrapar,

>34 MUKPOCKOII, TEJIECKOII, BOJJOKOHHAsI ONTHKA,
TU(ppaKIUOHHAsS peIIETKa, MOJISIPOU]
[IpakTnueckue paboThI. N3mepenue

£ 312 nokasarens npenomiecHus. Hcecnenosanue

CBOWCTB M300paxeHH B JINH3AX.

Habmonenue qucnepcun ceeta

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

['paHnLBl TPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKH. IToctynatst TEOpUn
6.1 OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTh
MOIyJII CKOPOCTHM CBE€Ta B BaKyyMe,

IMPHUHOUIT OTHOCHUTCIIbHOCTH OHHIITEeHHA

OTHOCHUTEIFHOCTH OJTHOBPEMEHHOCTH.
6.2 3ameqJieHHe BpPEMEHHM M COKpAIllEHHE

JUIMHBI

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsI3p Macchl C JHEPTUEH U HUMITYJIECOM
6.4 CBOOOJTHOW  YacCTHUIBl. OHEpPrus IOKOA

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTbBI KBAHTOBOU OITTUKU

®otonbl. Popmyna [lnaHka cBs3M SHEPrUU
711
dboTOHa C €ro 4YacToTod. ODHeprus u




UMITYJIbC (POTOHA

7.1.2

OtkpeiTHe U uccinenoBanne Gorodddekra.
OMBITEI AT. CroxeToBa. 3aKOHEI

doTtordekra

7.1.3

VYpaBHenue DitHmTeitHa 1151 poToddekra.

«Kpacnas rpanuia» porodddexra

7.14

Hasnenue ceera. Onbitel I1.H. JIeObeneBa

7.15

XUMHYECKOE NE€HCTBUE CBETA

7.1.6

TexHudyeckue ycTpoicTBa: (HOTORIEMEHT,
dboToIaTIHK, COJIHEYHAs Oarapes,

CBCTOOHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbITE
Peszepdopaa o uccienoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOZCIIb aTOMa

7.2.2

ITocTtynatet bopa. N3nyyenune 5
HOMJIONIEHHE (POTOHOB IIPH IEPEXO0Ie aTOMa
C OJIHOTO YPOBHS DHEPTUHU HA Ipyroil. Bubl
cnekTpoB. CIEKTp ypOBHEH PHEPrUM aToMma

BOJIOpOJIA

7.2.3

BonnoBeie cBoiicTBa uacTuu. BonHbl Ae
Bporiins. KopnyckynsipHo-BoiHOBOM
nyamu3M.  Jludpakoust  3IEKTPOHOB  HA

KpucTajaiiax

724

CIoHTaHHOE H BBIHY>KACHHOC M3JIYUCHHUC.

VYcTpoiicTBO 1 pUHLIKIT pabOTHI Jia3epa

7.2.5

TexHuyeckue YCTpOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CHEKTPOCKOM), Jia3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[TpakTueckue  pabotel.  HabGmronenue

JIMHENYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMIOACHUS W PETUCTPAIIUH




9JICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  pagUOAKTUBHOCTU.  ONBITHI
Pezepdopna mo ompeneneHuio cocraBa
paguoakTUBHOrO  m3imydeHusi.  CBoiicTBa
anbga-, 6era-, raMMma-u3nydeHus. Bnusaue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

OTKpbITHE MPOTOHA u HEUTpOHA.
Hyxionnas monens sapa Ieiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4uCIo

anpa. M3otomnsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN 51
MO3UTPOHHBIN Oera-pacma. l'amma-
U3ITyYEHHUE. 3aKoH paavoaKTUBHOTO

pacnana

7.3.5

DOHeprusi CBA3M HYKJIOHOB B sijipe. fnepHbie

cuiel. Jledekt maccl spa

7.3.6

Snepusle peakuuu. JleneHue U CUHTES sAEp

7.3.7

Snepubiit peakrop. TepMosaepHbId CUHTES.
[Ipobnembl ¥  HEpCHEKTHBBI  sJEpHOU
DHEPreTUKU.  DKOJIOTUYECKUE  ACIEKTHI

SICPHOW SHEPTETUKHU

7.3.8

DneMeHTapHbIe YaCTHLIBI. OTtkpbiTHE
[IO3UTPOHA. @yH1TaMEHTAIIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
kamepa BuibcoHa, sAIEpHBIA  peakTop,

aToMHas OomOa

7.3.10

[lpaktuueckue pabotel. HccnenoBanue

TPEKOB YacTHII (TIO TOTOBBIM (hOTOTpadHsiM)

OJIEMEHTBI ACTPOOU3UKA

8.1

Bun 3Bé3mHoro Heba. CosBesmus, SpKHe

3Bé3IILI, IJIAHCThI, UX BUIUMOC IBUXKCHUC

8.2

Conueunast cucrema. IlmaHeTsl 3eMHOU

T'PYIIIIBI. IInaHeTHI-TUTaHTHI U UX CIIYTHHKH,




KapJIMKOBLIC IIJIaHCTHI. Manzsie TCJ1a

COIHEYHOU CUCTEMEL

8.3

Comnnie, ¢Qorochepa wu  armocdepa.

CotHeuHast akTUBHOCTD

8.4

Hcrounuk sueprun CoHia u 3B€371

8.5

3BE3MbI, WX OCHOBHBIC XapPaKTEPUCTHUKH:
Macca, CBETUMOCTb, Painyc, TEMIIEPATYPA, UX
B3aMMOCBs3b. Jlparpamma «CHEKTpalbHBIN
KJacC — CBETHMMOCTE». 3BE3AbI TJIABHOH
MOCIICIOBATEIIFHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY JJISt 3BE31 IJIaBHOM

OCICA0OBATCIIBHOCTHU

8.6

BuyTtpennee CTpOEHUE 3BE3.
COBpeMCHHLIG OpeaACTaBICHUA (0}
NPOUCXOXKIEHUU U HBorormu ConHLa U 3BE3M.

ranel JKU3HUA 3BE3]T

8.7

Mineunsnii  Ilyre — Hama ['amakTuka.
CnupanbHas CTPYKTypa lManmaktuku,
pacnpeneneHue 3BE31, Ta3a U IBUIN.
[Honoxenne wu aBuxenune ConaHua B
lanaktuke. Ilmockas w  cdepudeckas

INOACHCTEMbI I'amakTuku

8.8

Tunel ramaktuk. Paguworajaktukp U

KBa3apel. YEpHBIE ABIPHI B sAPax raJakTHK

8.9

Bcenennas.  Pacmmpenune — BceneHHOM.
3akon Xab0ma. Pas0eranue rajakTHK.
Bo3pact u pammyc Bcenennoi, Tteopus
Bonbmioro B3peiBa. Mogens  «ropsiaeit

Bceenennoi». PenukroBoe usinydeHue

8.10

Macmirabnass ~ cTpyktypa  BcenenHoid.
Meraranaktika. Hepeménnsie mnpoOiembl

ACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Msxkumes I'.4., ByxosieB b.b., Corckuit H.H.; nox penakuueit
[TapdentreBoii H.A., ®usuka 10 kiacc, M.: IIpocsemenue, 2019, 2026
2. Msxumes I'.J1., bByxoenes b.b., Hapyrun B.M.; nox pengakuueit [lapdhentreBoit

H.A., ®usuka 11 knacc, M.: IIpocsemenue, 2019, 2026

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS
I'pomieBa O.U. "®uzuka. Dxcnpecc-auarnoctuka 10xmace” M.IO "Ok3amen"

I'pomuena O.U. "®uszuka Ikcnpecc-nuardoctuka 11 kmace" M., "Ok3amen"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCHBI CETH
MHTEPHET
OUIIN oTKpBITHIN OaHK 3aaHUN

bu6mmoreka IJOK
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