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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMMsbl, npenactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yuéroM (enepaibHOM paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanus yuyeOHoro npeamera «Pusuka» B o0pa3zoBaTeIbHBIX
Opra”u3anusx Poccniickon denepanum, peanu3yommux OCHOBHBIE
o0Opa3oBarenabHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
0o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peaU3aliu MEXKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMU Y4YE€OHbIMU mpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (DU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJiepkaHue yuebHoro npeamera «Pusrka» 1mo rojgam o0yueHusl.

®duznka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromieM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPA3yIOIUI
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuzudeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUW  ONpejAeNsseT  XapakTep M pa3BUTHE
pa3HOOOpAa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMUA CBOMCTBAMU WM APYIHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSThH
HAy4YHbI METO]I TO3HAHUS MIPU BBIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢wu3ukm s YpOBHSL CpEIHEro oOImero oOpa3oBaHUS
IOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpHBaTh KakK MPHUHLHIBI €0
MIOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK



BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hHU3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpeanoyiaraeT HCIOIb30BaHKE
T'YMAHUTAPHOTO MOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MPOOIEMaMHU.

Hoes  npuxnaonou  Hanpaénennocmu. Kypc ¢Gu3MKM — 1npeanonaraeT
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKHX MPHUIOKECHUM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEICHUS DIIEMEHTOB
CoJlepKaHUsl, IOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTHMM, a Takxke 0O0CyXIeHUus
po0JieM pallioOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABISAIOTCS (pusmueckue Teopuu (POopMHUpPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (pU3NIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLUIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOpUHM, JMJig OIUCAHUA €CTECTBEHHO-HAy4HBIX SIBIICHUH U
MIPOIIECCOB).

CHCTEMHO-AESTENbHOCTHBIM NOAXO0 B Kypce (DPM3UKU pEean3yeTcsl MPEexIe
BCEro 3a CYET OpPraHM3alliy SKCIEPUMEHTAIbHON JEesTeNbHOCTH O0Yy4YaroUIuXCs.
st Ga3oBoro ypoBHS Kypca (HU3MKM — OTO HCHOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX H3KCIHEPUMEHTOB UM J1A0OpAaTOPHBIX pPadoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MPAKTUYECKUX padoT. Brimenenne B yka3aHHOM TE€pedHEe JIabOpaTOPHBIX PadoT,
OPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS  Y4YaCTHUKAMU
o0pa3oBaTeNbHOTO TMpollecca HCXOAs M3 OCOOEHHOCTEM IUIaHUpPOBaHUS U
ocHameHus kaOuHera Qusuku. Ilpu »sToM obOecrieyuBaeTcs OBJIAJCHUE
0o0y4aronMMUCs yMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHMS, HCCIIECIOBAaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEAJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PacYETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3ToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJEIIBIO, TIO3BOJISIFOLIUE TPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pazlena Kypca, TaKk W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33JaHUS HA



OOBsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHUH M MIPOLECCOB B OKpY)Karollen
KU3HU, TpeOytoume BbhIOOpa (U3MYECKON MOJENH Ui CUTyallud MPaAKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOecledeHni0 Y4eOHOro mpolecca 0a30BbI ypOBEeHb Kypca
(Gbu3HKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus JIOJKEH U3y4aThCs B YCIOBUSAX
IpeIMETHOTO KabmHeTa (M3UKH WIM B YCJIOBHSX HHTETPHUPOBAHHOTO KaOWHeTa
MpeAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (DU3UMKU JOJDKHO OBITH
HEeoOXouMoe J1abopaTopHOe OOOpYyAOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpamme no (Qpu3uKe yYeHHYECKUX MPAKTUYECKUX paboOT U JAEMOHCTPALMOHHOE
00opyi0BaHUE.

JleMoHcTpalluoHHOE 00O0py/0oBaHHe (DOpMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M OOECIeurBaeT IMOCTAaHOBKY
NEPEYUCIIEHHBIX B MporpamMme 1Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAIMil s
UCCIIEJIOBAHMUSI  U3yYaeMbIX SIBICHUH M  TPOLECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe 0O0OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX paldoT
dopmMupyeTcss B BHIE TEMAaTHYECKHX KOMILJICKTOB M O0OeCredynBaeTcs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7ab0paTOpHOTO O00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOPATOPUIL.

OCHOBHBIMU LIEJISIMU U3yYE€HHS (PU3UKHU B 001IEM 00pa30BAHUHU SIBIISIFOTCS:

e (opMUpOBaHME HUHTEpeca M CTPEMJICHHsS OOYYalOIIMUXCS K Hay4dHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pPa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara H3YYEHHs
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

o (dopMupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJIH30BAHHEM
du3nyecKuX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUNH O pONMHM (PU3UKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1elield oOecreuynBaeTcsl pelIeHueM CIEAYIOIMUX 3a/ady B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpETHET0 O0IIero o0pa3oBaHus:

e TmpuoOpeTeHHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (usmyecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHHKY,
MOJIEKYJIIPHYIO  (DU3HKY, OJJEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY U



AIIEMEHTHI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsCHCHHMsS] (PU3NYECKMX SBICHUW B TIPUPOAE € I TPHHITHSI
IIPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peIICHUS pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbusnueckoil MOJENbI0, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3zaHue GU3NUEeCKO MOJIENIN, aJIEKBAaTHON YCIOBUSIM 33/1auH;

e TOHUMaHWE (U3MYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeay,

e OBJAJCHHE METOJaMHU CAMOCTOSITEIHHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTauur uHbOpMaIuu,
OnpeaereHus] JOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUUM IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEJHETO OOIIero
obpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraempiii B mporpamMme 1o ¢U3NKE TEpPEeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BBIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OIBITOB € YYETOM HMHIAMBHAYaIbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COJEPXXAHME OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTONBI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOpUM B IPOLECCE MO3HAHUS IPUPOBIL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux s[BJICHUA U TpolieccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbl TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usmku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, cKOpocTh (CpeAHssi CKOPOCTb, MIHOBEHHAsl CKOpPOCThb) U
YCKOpPEHHE MaTepuaibHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBbI KOOpJWHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJInHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NEpPEeMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoiHOE TIafieHue. Y CKOpeHUE CBOOOHOTO A ICHUS.

KpuBonunennoe  nBuxeHue. JIBMOKEHHE  MAaTEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKECHUS.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpPOIIEHHOTO TOJ yIJIOM K TOPHU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTu pu ABUKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonmul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOpOCTH.

UccrnenoBanne COOTHOILICHHS MEXKIYy NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATENIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUKEHHUs IAPHUKA B BA3KOM KUIAKOCTH.

Nzyuenune aBuxeHus Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUI. MaTeEpUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBas kKocMmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHHS U cuiia TpeHus nokos. Koadduiument tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[locTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHud. [lnedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHne cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MITIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U



pPE3MHOBOM 00pasiie, OT X JAehOopMaIlHH.

HccnenoBanne ycioBUil paBHOBECHS TBEPIOrO TeEJd, HMMEIOLIETO OCh
BpalllCHMUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NMnynsCc MarepuasbHOM TOYKM (T€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBMXEHHUE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernyeckass sHeprust MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUH.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedhopMupoBaHHOM — mpykuHbl. [loTeHuumanbHast  SHeprus Tena  BOIM3U
IIOBEPXHOCTHU 3€MIIH.

[lorenuuanbHple W HemoTeHUWanbHble  cwibl.  CBsA3b  paboOTHI
HENOTECHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPrMM CHCTEMBI TEIL.
3aKOH COXpAaHEHUSI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: BOAOMET, KONED,
IPYKUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexoa NOTEHIMAIBHOM YHEPTUU B KHHETUYECKYIO M OOPaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuenne aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIbIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW HHEPruu
TeJa Ha IPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Moseky/sipaasi pu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT mMeopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICCTBUS YaCTHUILl BeUleCcTBA. MOIEIU CTPOEHUs Ta30B, >XUIKOCTEU U
TBEPABIX T€N U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasMepsl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa



CpeHEeW KWHETUYECKOM JSHEPIHM TEIUIOBOIO JBHXKEHMS dactul rasa. [llkama
temneparyp KenbBunHa. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeiipona.
3akoHn JlanbroHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['padudeckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnpIThI, MOKAa3bIBAIOUINE HUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUIA.

OnbIThl 10 1P PY3UN KUAKOCTEH U ra3oB.

Monens 6pOoyHOBCKOTO ABUKEHHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogens, HIUTIOCTpUpYOIIas MPUPOay JABICHHUS ra3a Ha CTEHKU COCYa.

OnpIThl, WUIIOCTPUPYIOIINE YypaBHEHUE COCTOSHHS UJEaIbLHOTO rasa,
W30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS M TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuxku

TepmoanHaMuueckasi cucremMa. BHYyTpeHHsE SHEpPrusi TEPMOAMHAMUYECKOM
CHUCTEMBI U cIOCOObI €€ n3MeHeHus. KonudecTBo TemioTel u pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOrO  Ta3a. Buasl  Temonepenayu:
TEITIONPOBOHOCTh, KOHBEKI[US, U3JIydEHUE. Y JAesbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI NpH TEIIIONEpEAYE.

[Tonsitue 06 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJUMHAMHUKUA K u3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoGpaTtuMocTh MpoIeccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS — TEIJIOBBIX  MAIlMH.
[IpeoOpazoBanust »HEpPruM B TEIUIOBBIX MamnHax. KoadduumeHT mnone3Horo
nerctBusl TerioBod MamuHbl. [lukn KapHo u ero kodpuuMeHT MOe3HOro
JNEUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEII0IHEPTETUKHU.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

WN3meHeHnue BHYTpeHHEH HSHEpPrud Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINSA).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypsbl) Tela Ipu TeIlonepeaaye.

OnpIT 10 anauabaTHOMY PpACHIMPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHusl, pEaKTUBHOTO
JIBUTATEIIS.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HN3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHcamus. Vcnapenue u kurnenue. AOCOMOTHAS U
OTHOCHUTEIIbHAsA BIIAXKHOCTh BO3AyXa. HacelieHHbIM mnap. YxaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHHS OT JaBICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. Kugkue kpuctawibl. CoBpemMeHHble MaTepuanbl. [lnaBnenuwe wu
KpUCTayuA3aIus. Y aefbHas TerioTa miaBienus. Cyomumarusi.

YpaBHEHHUE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU TMOJYyUYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JIaBJIEHUU.

CnocoObl U3MEPEHUS BJIaKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3MepeHne OTHOCUTENBbHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JDjaekTpoauHAMMKA

Tema 1. Inekmpocmamuxa

DJIeKTpU3alMs Tel. ODJEKTpUUEeCKUil 3apsia. JBa BHIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBONHUKM, IOUAIEKTPUKU W TOJYINPOBOJHHUKH. 3aKOH COXPAHEHUSA
AIIEKTPUYECKOTO 3apsIa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbI 3IeKTpUYECKU 3apsi.
OnekTpuueckoe mone. Hanpspk€HHOCTh  anekTpuueckoro moisd.  [IpuHuun
CYIIEPIO3ULINU IJNEKTPUUECKUX MoyieH. JIMHMM HanpssKEHHOCTU DJIEKTPUYECKOTO
HOJISL.



PaGora cun  snekrpocratmueckoro  moisa.  [lorennuman.  Pa3sHocTh
noTeHUHanoB. [IpOBOOHUMKM UM AMDIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JuanexTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpAa.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KONMMUPOBAJIBHBIN aIIapar, CTPYHHBINA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U MPUHLUI IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3IEKTPOCTATUUECKOM MOJIE.

DJIeKTpOCTaTUYECKas 3alIUTa.

JIA3IIEKTPUKU B DJIEKTPOCTATUUYECKOM IIOJIE.

3aBUCHUMOCTBh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune 3meKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 yyacTka Lemnu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAasi CUJia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma 151 OTHOM (3aMKHYTOM) 35ieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAs ~ MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIPOTHUBIICHUS METAJIJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u pUMecCHast IPOBOJAUMOCTh
noJTynpoBoHUKOB. CBoOMCTBA p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKASL TUCCOLUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.



TexHuueckne yCTpPOWCTBA UM IIPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJILTMETP, PEOCTaT, HMCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBII O/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIN MO/, TabBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIMHBI,
IJIOIIA/IH TIOTIEPEYHOTO CEUYEHHS U MaTepHraa.

CMmelaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIEKTPOABMKYIIEH cuiibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psat 1 MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3ydeHne cMenaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne 35IeKTPOABMKYIIEW CUIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypCcaMHM MaTE€MaTHKH,
OHOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4YHbId (akT, rumnores3a, (u3uUecKkas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SIKCIEPUMEHT, MOJIETUPOBAHHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napabosna, runepbosia, ux rpaguKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKLUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanmdeckoe ABIKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOEC PaBHOBECHE),
3JIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsh Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS IUCCOLMALINS,
rajgbBaHHKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonozus: mpeoOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOALIUIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyIHe), JBUraTeilb BHYTPEHHETO
CropaHus, nmapoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. DjaekTpoauHAMMKA

Tema 3. Maznummnoe none. In1eKmpoMacHUMHAA UHOYKUUS

[locrosiHHBIE ~ MarHuThl.  B3auMmopaeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM WHAYKUMH. [IpuHIMI Cynepnosuunu
MAarHUTHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUUU. KapTuHa NMHHUI MarHUTHOU
WHIYKIWH T10JI IIOCTOSHHBIX MarHUTOB.

MaruutHOEe 1IOJIE NIPOBOJHMKA ¢ TOKOM. KapTuHa JMHMI WHIYyKUUN
MAarHuTHOTO TOJI JUIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB C
TOKOM.

Cuia Amnepa, €€ MOAYJb U HAalpaBJICHUE.

Cuna JlopeHua, €€ MOAyJIb U HalpaBieHUE. J[BHKEHUE 3apsSKEHHON YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuibl Jlopenia.

SIBeHne DJEKTpOMAarHUTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOW
uHayknuu Papajes.

BuxpeBoe nanexkTpuueckoe Tmosie. OIEKTPOJABHMXKYILIAs CUla HWHIYKIUU B
IIPOBOJHMKE, IBMXKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTE.  SIBIEHME CAMOMHIYKLIMH. OJIEKTPOABWXKYILNAs CHJIA
CaMOMHIYKIIMH.

DHeprust MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre YCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIC
MAarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOABUrATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHL], UHIYKIIMOHHAs I1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM OJIEM.



JInHMYM MHIYKIMYU MarHUTHOTO MOJIS.

BzaumopeiicTBUe ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMArHuTHON UHIYKIUH.

[IpaBuno Jlenna.

3aBHUCUMOCTb JJIEKTPOJBWKYIIEH CHUJIBI MHAYKIHUHU OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamopvle pabomol

N3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanne AEHCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBiIeHUs JIEKTPOMATHUTHON HHAYKIIVH.

Pa3gea 5. Kosed0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KO1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOaHHUS.
INapmonnyeckue konebanms. [lepumoxa, wactora, amrumryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTeMaTUYEeCKU MASTHHUK. YPaBHEHHE IAPMOHUYECKUX
kosjebanuii. [IpeBpaiiieHre YHEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKHUMHU U
AJIEKTPOMAarHUTHeIMH KoniebanusiMu. Popmyna TomcoHa. 3akOoH COXpaHEHUS
SHEPTUU B UJICAJTLHOM KO0JIe0ATEILHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyK/IeHHBIE SJIEKTPOMArHUTHBIEC KOJIEOAHMUSI.

[lepemennsiii  Tok. CuUHYyCOMAAIbHBIM TEpPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKH IPU IPOU3BOJICTBE AeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHIA
3BOHOK, T€HEPaATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJeOATEIbHOW CHUCTEMBI (TPYXKUHHBIA WA
MaTeMaTUYECKU MasiTHHK).

Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezonanca.



CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusmiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocCienOBATEIbHOM COEAMHEHUM PE3UCTOpa, KATYIIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY IEKTPONEpEaadH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Uccnenosanne 3aBUCUMOCTH MEpUOJA MAJIbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne mNEepeMEHHOr0 TOKa B LENH W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexanunueckue BOJIHBL, ychnoBHs pacnpoctpanenus. Ilepuon. CkopocTtb
pacrnpocTpaHeHuss W JJuHa BOJIHBL llomepeuHble ¥ TPOJOJBHBIE BOJIHBI.
WNutepdepentus u audpaxims MEXaHUIeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS M3TYUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOJSpHU3aIs, TUpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHLIMIBI pauoOCBsI3U U TeneBuAeHus. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIeH Cpeibl.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas JIUArHOCTHMKA B TEXHUKE WM MEAMIIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tesegon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromeecs Teno kak HICTOYHUK 3BYKa.

Habnronenue otpaskeHus U MPETOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHny u AuPpakini MEXaHHIECKUX BOJH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHuM.

UccnenoBanne  CBOMCTB  SJEKTPOMATHUTHBIX  BOJIH: OTpaKEHHUE,
IpeIOMIICHHE, TTOSpHU3aIs, UG paKius, UHTephepeHITHSI.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsMonnHEHOE pacnpoCTpaHEHUE CBETAa B



OHOpOaHOM cpene. JIyd cBera. TOUECUHBINM HCTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKA3aTeIh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

ColOuparomie u paccewBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOW JuH3bL [locTpoeHune u3oOpakeHU B
coOUparoluX W pacceuBaOIMX JHH3aX. DOopMyna TOHKOW JUH3BI. Y BEJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHUKH.
YcaoBuss HaOMIOACHWS MaKCUMyMOB W MHUHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakinuonHas pemérka. YciaoBue HaOII0ICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpH TAJCHHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyMa,
dboToanmapaT, MNPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacIpOCTpaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETa.
OnTuyeckue NpudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. MoeNb CBETOBOA.

HccnenoBanue cBOMCTB N300pak€HUM B JIMH3AX.

Mojienmn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHInu cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomyyenune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonmyyenue cnekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenne nokazaress npeoMIeHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Habmronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJBHON TEOPUH OTHOCHTEIbHOCTH



['pannubpl  NPUMEHMMOCTHM  KJIIACCMYECKOM ~ MexaHuku.  lloctymnarel
CIIEHIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOZYJII CKOPOCTHU
CBETa B BaKyyM€, IPUHIIUIT OTHOCUTEIbHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3AMEIJICHUE BPEMEHU M COKPAILLCHHE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChI C G)HCpFI/ICﬁ N UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILbI. SHCpFI/ISI
ITOKOAI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccieaoBanue horodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotodddexra. YpaBuenue DitHmTeriHa 1t pororddekra. «KpacHas rpanuiia»
dboTorddexra.

JlaBmenne cBera. OnpiThl 1. H. JIeGenera.

XHUMHUYECKOE JECUCTBUE CBETA.

Texnuueckne yCTpPONCTBA M MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3d(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuio o -4acTwil.
[Lmanerapnas mogxenbs aroma. Ilocrynarsl bopa. M3nmydyeHue u morsonieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI PHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopmyckynsipHO-BOIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHUE.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOCHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paauoakTUBHOTO wu3inydeHusi. CoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  momens — sapa
I'eitzen6epra—lBanenko. 3apsa sapa. MaccoBoe uucino siapa. M30Torsbl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext macchl sapa.

SAnepnsie peakuuu. [lenenue u CUHTE3 AI€p.

Snepubiii peaktop. TepmosinepHbiii cuHTe3. I[IpoOaeMbl W TEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTHYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOJIIOAEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaIbHbIe B3aUMOAEHCTBUA. EQMHCTBO (pu3nuecKol KapTUHBI MUpA.

TexHu4yeckue yCcTpOMCTBAa U IMPAKTUYECKOE IIPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIMUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusim).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

DTanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSipKUe 3BE3MBI, IUIAHETBI, UX BUIAUMOE
JIBUKCHHE.

ConHeuHast cucTeMa.

Connne. ConHeuHass akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHeKTpadbHbIA KjIacc —
CBETUMOCTBY». 3BE3bI TJIABHOM IIOCIENOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW NOCJIENOBATEIILHOCTU. BHYTpeHHEE CTpoeHue
3B€371. COBpeMEHHBIC TPEICTABICHUS O MPOUCXOXKIACHUM U 3BoJoiu CoyHIA U
3BE3. DTanbl JKU3HU 3BE3]I.

Muieunsiii I[Tyte — Hama I'amaktuka. [lonmoxenune m aBwxkeHue CoiHIA B
INanaxktuke. Tunel ranakTuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz6eranve rajgakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3TyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

HabintoieHust HeBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNIeHuUs MOJIOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJIylIapus U IpKHUe 3BE3/bI.

Ha6nronenus B teneckon JlyHsl, minanet, Miiednoro IlyTu.

O0o0maroiiee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COITMAJILHON M ATUYECKOU cepax AesTeTbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHON KapTHHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHPOBAHWU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
Ouosioruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runores3a, (uU3MUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIMIOJEHUE, SIKCIEPUMEHT, MOJIETUPOBAHHUE, MOJEIIb, N3MEPEHHE.

Mamemamuxka: peElIEHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIMU HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKK MOA00US TPEYrOoJbHUKOB,
orpeeNeHue MIOMAIN MIIOCKUX (GUTyp 1 00bEMa Tell.

Buonocusa: »nekTpudeckue SBIEHUS B JKUBOM MpUpPOE, KoieOaTelbHbIE
JBIDKEHUS B J)KMBOW NPUPOJE, ONTUYECKHUE SBJICHUS B )KMBOW NPUPOJE, NEHCTBUE
paauanyuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaJIbHbIN
aHaJIN3.

l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcua: JIAHUM DJIEKTPONEPENAd, TE€HEPAaTOp NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, paJuoONpHUEMHHK, TEJIEBHU30P,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,



CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue ydeOHOTO mpenamera «®Du3nka» Ha YPOBHE CpPEIHEr0 OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTH JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHbTATOB.

JINUHOCTHBLIE PE3YJIBTATHI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3uKay AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0IIeCcTBa, PACIIMPEHUE KU3ZHEHHOIO
OTBITA U OMBITA JEATEIBHOCTH B MPOIECCE peaiu3allui OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpakaaHCKOTr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOT0 OOIIECTBA;

NPUHATUE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEPECaX TPa)KIaHCKOTrO
o011ecTBa, y4acTBOBATh B CAMOYIIpaBiIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
JEATEIbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOI'O TBOPUECTBA,
npucyiero Gu3ndeckoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTHYECKOW KYJIBTYphl, OCO3HaHHE TIJI00aJbHOTO
XapakTepa SKOJOTHUYECKUX MPpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHs YEIIOBEYECTBA;

pacHIMpEeHHUE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HAMpaBICeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QU3HUKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD W HCCIEI0BATEIbCKYIO

NEeATEIbHOCTh MHAUBUIYAIbHO U B IPYIIIIE.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSI
Ba3oBble jiornyeckue JaeiicTBUA:
CaMOCTOATENLHO  (OPMYJIUPOBATh H  aKTyallM3UpPOBaTh  MpodIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIPENETIATh IENH JIEeATEIhbHOCTH, 3a/laBaTh TapaMeTpPbhl W KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  PacCMATPUBAEMBIX
(bU3HYECKUX SBICHUSX;
pa3pabaTeiBaTh IUIAaH PEIICHHUS TPOOJIEMBI ¢ YUETOM aHaan3a WMEIOIIUXCS
MaTepPHAIBHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTAaTOB
TEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUN JAESTEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE TP PEIICHUY )KH3HEHHBIX MPOOJIeM.
Ba3oBble uccienoBareabckue AeiCTBUS:
BIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH TMOHSATHUSIMU W METOJaMHU
bu3nuecKol HayKu;
BJIJIETh HaBBIKAMH Y4€OHO-UCCIIEIOBATEILCKON U MPOSKTHOU ACSITETbHOCTH



B o0nactu (pu3uKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJNEpKaHWs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHHS,

BIAJCTh BHJAMH JCATEIHHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €Tr0
WHTEPIpPETAllUU, MPEeoOpa3OoBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHCJIC TP CO3JaHUH YICOHBIX TIPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajaady,
BBIIBUTATh THUIOTE3y ©€ pelIeHWs, HaXOAUTh apTyMEHTHI I JO0Ka3aTelbhCTBA
CBOUMX YTBEPKJICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUU PEIICHIS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYJIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
JESTETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHh 3HaHWsA 1O (QHU3UKEe B MPAKTUYECKYI0 00JacTh
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJCH, TIPEJIaraTh OpUTrHHATBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a49H, JIOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.
Pabora ¢ undpopmaumeii:

BJIAJICTh HAaBBIKAMU TIOJMydeHHUS WH(POpMAIuu (HU3HMYECKOTO COIACPKAHUS W3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATh IOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAldi0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
NIPEICTABJICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CPEJACTBa  HWH(MOPMAIIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWN SPrOHOMHMKH, TEXHHUKH O€30MMacHOCTH,
TUTHUEHBI, PECYpCOCOEpEKCHHs, TMPABOBBIX M  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B Pa3TUYHBIX (GopMarax cC
y4€TOM Ha3zHAYeHUsS] UHPOPMAIIUU U TIEIEBON ayIUTOPHUH, BEIOMpAss ONTUMAIIbHYIO
(dbopMy MpeacTaBICHUS W BU3yaTu3alliy.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHSA:
OCYIIECTBIIATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallUii M CMsr4aTh
KOH(DIIUKTBI;
Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHMS C HCIIOJIb30BAHUEM



SA3BIKOBBIX CPEJICTB;

IOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN KayKJOr0 YJ€HAa KOJUIEKTUBA,;

OPUHMMATh L€  COBMECTHOM  JEATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUIaH JCHCTBUH,
pacupenensaTh poiad € Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHHKAa KOMaH[Ibl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKThI, OLICHUBAaTh WJEU C TMO3UIHMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOSITeJIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JICSITEIBLHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMHUH, BBISABIATH MPOOJEMBI, CTaBUTh W (HOPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJIATh IIAH PEIICHHS PACUYETHBIX M KAa4eCTBEHHBIX
3a/1a4, TUTaH BBIMIOJHEHUS MPAKTUYECKONW pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUIH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUIHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JIacTH
(U3HUKH, TOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJCTh  HABBIKAMH  IIO3HABATEIBLHON  pediIeKCHMM  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUH ¥ MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUII;

WCIIOIb30BaTh NMPUEMBI peuIeKCUM JJIsI OIICHKH CUTYyalliu, BRIOOpa BEPHOTO
peIIcHMS;

YMETh OIICHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATH PEHICHUS IO WX



CHUKEHMUIO;

IPUHUMaTh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeSATENbHOCTH;

OPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHTBhl APYIMX I[P AaHAIN3E pEe3yJIbTaTOB
NEATENbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYrHX HA OMIUOKH.

B npouecce noCTHKEHHSI JTMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOrPAMMBbI
no Qu3nuKe T ypOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0ydYarOIIUXCS
COBEPILIEHCTBYETCS AMOLIMOHAJIBHBIN WHTEJUIEKT, IpeAIoIararoIi
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh MTOHUMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIIBHOM CQEPHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJINPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPHHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOIIECH CTPEMJICHUE K JTOCTHKECHHIO LIEJINA U
yCcHexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOI[MOHAIBHOE COCTOSIHUE
JIPYrUX, YYUTBIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUs, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOIIECHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh UHTEPEC U pa3peliaTb KOH(PIUKTHIL.

HHPEJMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTMH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTBHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINEH:
MaTepHalibHasi TOUKa, MHEepIUaIbHas cUcTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICAIbHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] PU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3UUECKHE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEILECTBA U
JJIEKTPOJAMHAMMUKHA:  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  MPSAMOJIMHEUHOE



JIBIDKCHHE, CBOOOJHOE IIaJICHUE TeJ, JBI)KCHHE TI0 OKPY>XHOCTH, WHEPIIHS,
B3auMojielcTBUe Tel, Tuddy3us, OPOYHOBCKOE JBMXKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUu (OXJIAXKJEHUHN ), TETLNIOBOE
pPaBHOBECHUE, MCMAPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIA3ALMNS, KUIICHUE,
BJI&KHOCTh BO3/1yXa, MOBBIICHUE JAABJICHUS ra3a MPU €ro HarpeBaHUWH B 3aKPHITOM
cocylie, CBSI3b MEXAY MapaMeTpaMyd COCTOSIHUSI Ta3za B M30Ipoleccax,
AJIEKTpU3AIUA TEJ, B3aUMOJICUCTBUE 3aPSJIOB;

OMNUCHIBATh MEXAaHUYECKOE JBUKEHHE, MCMOJIb3ys (PU3NUEeCKue BEITUYHMHBI:
KOOpAWHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYyJIbC TE€JIa, KUHETUYECKAsi SHEPTHUs, MOTCHIUAIbHAS SHEPIUs, MEXaHW4YECKas
paboTa, MexaHWYECKassh MOIIHOCTh; IIPH ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bUBUYECKUI CMBICT MCHOJIB3YEMbIX BEIUYMH, MX OOO3HAUYCHHS U €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUUHY C APYTUMU
BEIINUYMHAMHY;

OIUCBHIBATh M3YYCHHBIC TEIUIOBBICE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCTIONB3ySd (U3WYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAsT YHEPrUsl XaOTUUECKOTO JIBUKEHHS MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOpPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHSSI 3HEprus, padbora rasa,
KO(DPHUIIMEHT TMOJe3HOr0 JACHCTBHS TEIUIOBOTO JBHUTATENs; IIPH OIKMCAHUU
NPaBUWJIbHO TPaKTOBaTh (DU3UYECKHH CMBICT HCHOJb3yeMbIX BEJIMYMH, WX
0003HaYEHUs W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
SIBJICHUS (IIPOIIECCHI), UCIIONB3Ys (PU3NUECKUE BEITUYUHBI: DJICKTPUICCKUMA 3apsij,
3JIEKTPUYECKOE T0JI€, HANMPSKEHHOCTH TMOJIsl, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB;
IpU OINHCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJTUYHMHY C APYTUMH BEIUYUMHAMY,

aHaJIM3UPOBaTh (PU3NUECKUE IPOILIECCHI M SIBJICHUS, UCIOJB3Yys (U3UUCCKHE
3aKOHBI ¥ TIPUHLKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHLUIT CYNEPHNO3UIMUA CHUJI, MPUHIMII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJSIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BBIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW PHEPrUU TEIIOBOTO JIBUKECHUS MOJICKYJI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
BJIEKTPUYECKOTO 3apsiga, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHWE W yCIIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TPHUHIMIIBI JEWCTBUS  MAalllMH, TPUOOPOB W



TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCJICNAOBAHUIO (DU3UYECKUX SIBJICHUN W
MPOLECCOB € HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopmyimpoBath mpobjeMy/3agady H THIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyJIMpPOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAIBHBIA CIOCOO U3MEPEHUSI U HCMOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3UYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCUpOBaTh pE3yJbTAaThl MOJYYCHHOM 3aBUCUMOCTU (PUBMYECKUX BEJIMYUH B
BU/JIe TaOIUII ¥ TpapuKOB, AETaTh BEIBOABI MO Pe3yIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIECTOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W MPOEKTHOU
JEATeNIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pya0BaHuUs;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIo,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAM3a YCIOBUS 3a/1a4u
BBIOMpaTh (DU3NYECKYI0 MOJIENb, BBIACIATh (DU3NUECKUE BEJIUYMHBI U (DOPMYIIBI,
HEOOXOoUMBbIE JJisi €€ pEelIeHUs], MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYEHUS (PU3UYECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEYUBYIO
LEMOYKY PACCYXKICHUM C OMOpOM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIONB30BaTh ~ MpPU  PEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIAN
Y TIPEJICTaBICHUS YYECOHOW W HAyYHO-MOMYJISIPHOM MH(POPMAIINU, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOMIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
U1l obecriedeHus 0€30MacHOCTH MPU OOpAIleHUHU ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpYIIE C BHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, PaAlMOHAIBHO pACHpPEAeNsiTh OO0S3aHHOCTU U



IJIAHUPOBATH JESATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOU JESITEIBHOCTH JIIOJEH, IETOCTHOCTh U €IUHCTBO
(u3HUecKol KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIETCH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOUYCUYHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa IMpHU PEUICHUU (PU3NUECKHUX
3azay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMHUKHN M KBAaHTOBOW (DM3UKHU: AJIEKTPUUECKAs MPOBOANMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aMMOJIECHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOJNApU3alUs CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddekT), cCBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PalMOAKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SABJIICHUS (IIPOLIECCHI), HUCIOJIb3Ys (PU3NYECKHUE BETUUYHHBIL:
DJEKTPUYECKUI 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIHMAIOB, 3JEKTPOJABIKYIIAs Cuiia, padoTa TOKa,
WHIYKIHMST MAarHUTHOrO MoJjsi, cuwia Awmmnepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTylIK{, SHEPIrUs SJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEW, MEPHOJ M 4YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsil M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKAasi CHUia JUH3bI, TPU OIMWCAHUHU MPABWIBHO TPAKTOBATh (HU3HMUECKUN
CMBICI HCIIOJb3YEMbIX BEJMYMH, MX OOO3HAU€HUs W EAUHUIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE KBAHTOBBIE SBJICHHUS M MPOLECCHI, HCIOIb3YS
¢u3nyecKkue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETa, SHEPTHUs U UMITYJIbC (POTOHA, IEPUOA MOJypaciaaa, SHEPrus CBSI3U
aTOMHBIX SIJIEp, NPU OINKCAHUU TPABHIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI



UCTIOJb3yEMbIX BEJIUYMH, MX OOO3HAU€HUS M E€AMHUIBI, yKa3bIBaThb (POPMYIIb,
CBS3BIBAIOLIME JaHHYIO (DU3MYECKYH0 BEJIMYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUMCIISITH 3HAUeHNE (PU3NYECKON BETNINHBI;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U MapalieIbHOro
COEIMHEHMS] TMPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHHE OWHIITEHHA st (oTorddexra,
3aKOH COXPAaHEHWsl HHEPruHr, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
3JIEKTPUYECKOIO 3apsijia, 3aKOH COXpaHEHMsI MacCOBOI0 4HMcia, MoCTynaTel bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULBbI, 0O0JacTH)
IPUMEHUMOCTH;

OTIpEEIATH HAMPABJICHNE BEKTOPA MHAYKIUHA MarHUTHOTO TOJIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHna;

CTPOMTb U OIUCHIBATh M300paKEHUE, CO3[aBAEMOE IUIOCKMM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCICNOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
(GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEpPHMEHTa,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
bopMyIHpOBaTH BHIBOJIHI,

OCYIIECTBIISTH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIE
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX W3MEPEHM: TpPU D3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PHUKCHUPOBATH
pe3yJIbTaThl MOJTYYCHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAC TAOIHIl U
rpaduKoB, JeaTh BBIBO/BI [0 pe3yIbTaTaM UCCIIEJOBAHMUS;

coOnroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM W MPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1aun
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoUMbIE NIl €€ PEIICHHs, TPOBOJUTh PAacUYEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7aui: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO



LETIOYKY pACCYXJCHUUA C ONOPOM Ha WU3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nuecKue IBICHUS;

UCIIONB30BaTh ~ MpPU  pPEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTaBICHUS YYEOHOW W HAyYHO-MOMYJSIPHOW MH(POPMAIINH, TTOTYYEHHON U3
Pa3UYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyYaeMyIo HH(pOpMaIuio;

OOBSICHATh TPUHIMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOTO HCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecredeHus: 0€30MacCHOCTH TPU OOpaIEHNH ¢ MPUOOpPaAMU U TEXHUIECKUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 37I0POBbSI M COOJIOJIEHUS HOPM JKOJIOTUYECKOTO
MOBEJICHUS B OKPY>Kalollen Cpelie;

paboTaTh B Tpynme C BHIMIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PAlMOHATHHO PACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBATh AECATEIIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBATHO OLCHHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/m HaumeHnoBaHue pa3nesioB u TeM KosnuyectBo 1yacos DJIEeKTPOHHbIE
NporpaMMsbl Bcero KoHnTpoibHbI IIpakTH4yecku (uu¢possbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchbl
Paznen 1. PU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/bl HAYYHOT'O MO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
Wroro no pazaeny 2
Paszpen 2. MEXAHUKA
2.1 Kunemartuka 5 bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf7
2
2.2 Jlunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE 6 1 1 bubmuoteka [JOK
https://m.edsoo.ru/7f41bf7
2
Nroro no pazaeny 18
Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
TECOPHUH https://m.edsoo.ru/7f41bf7
2
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 bubmmoreka [JOK

https://m.edsoo.ru/7f41bf7




2

3.3 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubnuoreka [JOK
da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DJNIeKTPOCTaTUKA 10 bubnmoreka [JOK
https://m.edsoo.ru/7{f41bf7
2
4.2 [TocTossHHBIN 7IEKTpUYECKHl TOK. TOKH B 12 bubmuoreka [JOK
pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KITACC

Nen/m | HammeHoBaHme pa3iesioB U TeM KosnuyectBo yacos DJIEeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudpossbie)
e padoThbl e padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nose. DIeKTpOMarHUuTHas 11 1 3 bubmuoreka [IOK
WHIYKIUS https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4eCcKUe U 3JIEKTPOMArHuTHhIE 9 1 bubnuoteka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41¢97
c
2.2 MexaHu4eCcKHe U 3JIEKTPOMAarHUTHbIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41¢97
C
2.3 Onruka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97
c
Wtoro no pazaeny 24

Pazgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCUTEJILHOCTH

3.1 OCHOBBI cIEUATIBHOW TEOpUH 4 1 but6mmoreka [JOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 bubmuoreka [JOK




https://m.edsoo.ru/7f41¢97
c

4.2 Crpoenue aToma 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢97
c
4.3 ATOMHOE AP0 5 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97
c
Hroro no pasneny 15

Paznesa 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKH 7 bubnmnoreka [JOK
https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IIOBTOPEHUE
6.1 O06o0maroriee MOBTOPEHHE 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOTPAMMUBI

10 KITACC

Kon
MPoBepPsAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001IIero 06pa3oBaHMs

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb M MecTo (U3UKH B
(GbopMHpPOBaHUN COBPEMEHHON HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTWM, B IIPAKTUYECKOU IEATEIbHOCTH

JIIOZIEN.

10.2

Y4uTHIBaTh TPAHUIIBl IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEINEeH:
MaTepuajbHas TOYKa, MHEpLUUAIbHAs CUCTEMa OTCUYETA, abCONIIOTHO
TBEpAOE TEJO, UACATBHBIN T'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN 1
TBEPABIX Te€J, TOYEUHBIM DJJIEKTPUYECKUH 3apsisi — IpPHU PEIICHUU

(bu3UYeCcKUX 3a7a4.

10.3

Pacno3naBaTh (usnueckue sBieHUs (IMpoIecchl) U OOBICHATh UX Ha
OCHOBE 33aKOHOB MEXAaHMKH, MOJEKYJIIPHO-KHHETUYECKOH Teopuu
CTPOEHMsI BellecTBa U  3JIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE [BH)KEHHE, CBOOOJIHOE IaJIeHHe
TeJN, JIBUWKEHHE IO OKPY)XHOCTH, HHEPIHS, B3aWMOJCUCTBUE TEII;
mud¢ys3us, OpOYHOBCKOE JABI)KEHUE, CTPOCHHE JKUIKOCTEH H
TBEPABIX  TeJ, H3MEHeHue o00béMa Tel IpU  HarpeBaHUHU
(oxJaxaeHnuu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIIHS,
IUTaBJIGHUE, KPUCTAJUIM3AIMs, KUIEHUE, BIAKHOCTb BO3/AYyXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJy IapamMeTpaMH COCTOSHUS Ta3a B M30Ipolieccax;

QJICKTpU3aluA TCI, B3aNMOJICHCTBHE 3apAaa0B.

10.4

OnuceiBaTh MEXaHUYECKOE JBUKCHHE, WCIONB3YS (PUINIECKUE
BEJIMYMHBI: KOOPJIMHATA, MyTh, NMEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tella, CWIa, HWMIYJIbC Tela, KUHETUYeCKas DSHeprus,
MOTEHLIMAJbHAsl DJHEpPIus, MexaHuueckass pabora, MeXaHW4ecKas
MOIIHOCTb; TIPU OMUCAHHUH MPABUIBLHO TPAKTOBATh (PU3HMUECKUN CMBICI
UCIONIb3YEMBIX BENWYHMH, MX OOO3HAUEHUS W EIUWHUIbI, HAXOJIUTh
(GbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMHU

BCINMYHNHaAMMU.

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMiCTBA TE€I U TEMJIOBBIC

SIBJICHUA, HCIIOJIb3YyA (1)I/I3I/I‘ICCKI/IC BCIIMYMHBI: A4BJICHUC TIa3sa,




TeMIIEpaTypa, CpEIHssl KUHETHYeCKas DHEPrus XaoTHUYECKOIO
IOBUKEHUS MOJIEKYJ, CpPEIHEKBagpaTHU4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHSs dSHeprus, pabora Trasa,
KOX(p(GUIIUEHT TOJIE3HOTO JEHCTBHS TEMJIOBOTO JBUTATENs; TIpU
OIMCaHUHU IIPaBUIILHO TPaKTOBaTh ¢buznyeckuit CMBICII
UCIOJB3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M EAMHHULbI, HaXOAWUTH
(GbopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU

BCIIMYHHaAM.

10.6

OnucelBaTh H3y4YEHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE  SABIEHUS  (IIPOLIECCHI), HUCIMONB3Yd  (U3UYECKUE
BEJIMYMHBI: JNEKTPUYECKUN  3apsll,  JJEKTPUYECKOoe  TOoJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAIOB; IHpHU
OMUCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, WX OO0O3HAUYEHUS U EOUHUIIBI, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOLME JAHHYIO  (U3MYECKYI0 BEIUMYMHY C  JIPYTUMHU

BCINYHUHaAMMU.

10.7

aHAJTU3UpOBaTh (PU3MYECKHE TMPOLECCHl M SABJICHMS, HCIONb3Ys
¢bu3nyecKkre 3aKOHbI U MIPUHIIUIIBI: 3aKOH BCEMUPHOTO TArorenus, I, 11
n III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOW IHEpPruu,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLHUI CYNEPIO3ULUN CUJI, IPUHIUIT
paBHOIIpaBUsA  WHEPLUUAIbHBIX CHUCTEM  OTCYETA;  MOJIEKYJSAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETHMYECKOM DSHEPruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C
aOCOFOTHON TeMIlepaTypoid, MEepBHI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXPAaHEHHUsl JJIEKTPUYECKOro 3apsina, 3akoH Kysona; mpu 3Tom
pa3ianyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIpAKEHHUE U yCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH.

10.8

OOBSACHATH OCHOBHBIC TPHHIUIILI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YyCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUs B HOBCGI[HGBHOf/i KU3HU.

10.9

BBITIONHATE AKCIIEPUMEHTHI TI0 HCCIICI0OBAHUIO (PU3UICCKUX SIBICHUN 1
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUN; TIpU
5ToM (opmynupoBaTh mpobieMy (3alady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIUIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH OMBIT M (POPMYITUPOBATH BBHIBOIBI.

10.10

OCyH.[QCTBJISITL OpsAMBIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHBIH CIIOCO0 HU3MCPCHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOl"peH_IHOCTef/'I H3MepeHHﬁ.

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (U3MYECKIMH BEIWYHMHAMHU C




WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHUM; MPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DUKCUPOBATh pE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(MBUYECKUX BEIMYWH B BUJE TAOIUI ¥ TPadUKOB, JACNIaTh BHIBOBI IO

pe3yJibTaTaM MCCIIEOBAHMUS.

10.12

CobmomaTh TpaBmia 0€30MacHOTO Tpyda TpU  MPOBEICHUU
HCCIAEAOBAaHMN B  paMKaxX ydeOHOTO OJKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM AEATEIBHOCTH C HMCHOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBAHHUS.

10.13

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHON (PU3NYECKOM MOJEIBIO,
WCIIONB3Ysl (PU3MUYECKHE 3aKOHBI W TPUHIIMIIBI, HAa OCHOBE aHaJIM3a
YCIOBHSL  3a7a4d  BBHIOMpPATh (DU3UYECKYIO MOJENb, BBIACIATH
¢busznyecKkrue BEIWYUHBI U POPMYIIBI, HEOOXOAMMBIE TSl €€ pelieHus,
MPOBOJIUTH PACU€Thl U OLEHUBATH PEANLHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3nYeCcKOil BETUYHHBI.

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPANBATh JOTHUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCyXACHUW C OMOpPOM HAa M3YUYEHHbIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘leCI(I/Ie SABJICHUS.

10.15

Hcnonb3oBaTh NOpU  pELIEHMHM Yy4YyeOHBIX 3ajjad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJIOTUU JUId IIOMCKA, CTPYKTYpUpPOBaHUS,
MHTEpNpEeTallud M TPEACTABICHUS Y4YeOHOW M HAyYHO-TIOMYJISIPHOU
MHpOPMALINKY, TOTYYEHHOW W3 pa3iMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOTyYaeMyI0 HH(OPMALIUIO.

10.16

[IpuBoauTE TpHUMEPHI BKIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHA.

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS 1O (DU3MKE B IOBCEIHEBHOU
KU3HM JJI o0ecrieueHus: 0€30MacHOCTH MpU 00paleHnu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBaMH, Ul COXPAaHEHUS 310pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOT'O IMTOBEACHUS B OKPY)KaIOH_ICﬁ cpeac.

10.18

PaGoTaTh B rpynme ¢ BBIMOIHEHUEM PA3THYHBIX COLUMATIBHBIX POJIEH,
IUIaHUPOBAaTh  pabOTy  TIpyHmbl, palMOHAIBHO  PACHPEIEIATh
00s3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJ€KBATHO OLIEHMBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB

IPYIIIBI B pelIEHHE paccMaTpUBAEMOM MpoOIeMBbl.

11 KIIACC

\ Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOM




NpoBepPsIeMOro
pe3yJabTarta

o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

11.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(bopMHpPOBaHUN COBPEMEHHON HAayYyHOW KapTHUHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOW TEXHHMKH M TEXHOJIOTMH, B IPAKTHUYECKOMN IEATEIBHOCTH

JOJIeH, eJT0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpA.

11.2

Y4YUTHIBaTh TPAHHIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJETICH:
TOYEYHBIN JIEKTPUYECKUN 3apsl, slepHasi MOJEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O fA/ipa IIpUu pCIICHUN (1)I/ISI/I‘ICCKI/IX 3ajJa4.

11.3

Pacnio3naBate ¢uznueckue sBIEHUS (MIPOLIECCHI) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJAWHAMHKM W  KBAaHTOBOW  (DU3UKU:
AJIEKTpUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOe  JEHCTBHS  TOKa, B3aUMoJIefiCTBHE MarHuTOB,
AIIEKTPOMAarHuTHas WHAYKLUHWSA, JEMCTBME MarHUTHOIO IO Ha
IIPOBOAHMK C TOKOM U JBWXKYIIMHCSA 3apsii, 3JIEKTPOMArHUTHbBIE
Kosie0aHUsT M BOJIHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpaKeHHEe,  IpesloMiIeHHe, UuHTeppepeHuMs, Audpakuus u
MOJIIpU3alusl CBETa, JUCIEpCHsl cBeTa, (POTo3neKTpuyecKui 3pdext
(poroaddext), cBeToBOE MaBIEHUE, BO3HUKHOBEHHE JUHEHYATOTO
CIIEKTpa aTOMa BOJOpPOJAA, €CTECTBEHHas M  UCKYCCTBEHHas

pPaaOaKTUBHOCTE.

11.4

OnwuceiBaTh  W3ydYeHHBIE CBOWMCTBAa  BemIeCTBa  (IEKTPUYECKHE,
MarHUTHBIE, ONTHYECKUE, MEKTPHUECKYIO MPOBOJUMOCTD Pa3IMYHBIX
Cpea) M DIIEKTPOMAarHuUTHbIE SABJIEHHUS (TMPOLIECCHI), HCMONb3Ys
¢du3nyeckue BeNMYMHBL:  DJICKTPUYECKMH  3apsil, CWia  TOKa,
IEKTPUUYECKOE  HANpSDKEHHE,  DIEKTPUYECKOE  CONPOTHBIICHHE,
pasHocTh moteHimanos, JJIC, pabora TOKa, WHAYKUUS MarHUTHOTO
nois, cuiaa Awmmepa, cuina JlopeHIa, WHAYKTUBHOCTh KaTyIIKH,
SHEPIus NIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIeH, MEepPHOJ M YacToTa
KoJIeOaHUH B KOJIEOATEIbHOM KOHTYpE, 3apsii U CHjla TOKa B IIpolecce
TFapMOHHMYECKUX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢bokycHoe
paccTosiHHE M ONTHYeCKas CUia JIMH3bI; NMPU ONMCAHUHU TNPaBHIBHO
TPAKTOBaThb (PU3MUYECKUII CMBICI MCIOJB3YEMbIX BEIMYUH, UX
00O3HAYeHHS W EOUHMIBI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINE

TaHHYI0 (PU3HUYECKYIO BETUUUHY C IPYTHMMHU BEIUYMHAMHU.

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCCHI, UCIIOJIb3YS
(1)I/I?>I/ILICCKI/I6 BCJIMYHUHEBI: CKOPOCTh JJICKTPOMAarHuMTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIUA U HUMIIYJIbC q)OTOHa, nepuona

nojgypaciaaa, OSHEpPrusad CBA3M AaTOMHBIX AACP; MNPHU OIHMCAHUU




MPAaBUJIBHO TPAKTOBATh (PM3NUYECKUI CMBICT UCIOJIB3YEMBIX BEITUYMH,
ux 00O3HAYEHUs M €AMHMIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3NYECKYIO BEIMYHUHY C APYTMMH BEIMYMHAMU, BBIYUCIAThH

3HaUeHUE (PU3NIECKON BETUIHHBI.

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECChl W  SBJICHHSA, HCHOJb3YS
¢dbusznyeckue 3aKOHbBI M NpUHIUNBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIBPHOTO W TMAPaUICBHOTO COSAMHEHUS MPOBOIHUKOB,
3akoH Jlxxoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLWH, 3aKOH
NPSMOJIMHEHHOTO paclpOCTPaHEHUs! CBETa, 3aKOHBI OTPAXXKEHUS CBETa,
3aKOHBI ~ TPEJOMJICHUS  CBeTa, ypaBHEHHWE OWHINTEHHa A
dboTodaddexra, 3aKOH COXpaHEHHUS] DHEPTHH, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsia, 3aKoH
COXPaHEHHUsI  MaccoBOIO  4YHClIa, MoOCTynarel  bopa,  3akoH
pPaAMOaKTUBHOIO pachajga; TMpU H3TOM  pas3inyaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBHIPAKEHUE M YCIOBUS

(rpaHu1bl, 00J1aCTH) IPUMEHUMOCTH.

11.7

OHpeI[eHSITL HaIllpaBJICHUEC BCKTOPAa HWHAYKIUMHW MArdtuTHOI'O II10JI

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIbI HopeHua.

11.8

CtpouTh ¥ ONKHCHIBATH H300paXKEHHE, CO3/]aBa€MOE TUIOCKHM

3€pKajoM, TOHKOW JIMH30M.

11.9

BBIONHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO0 (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpH
3ToM (GOpPMYIUpOBaTh MpoOJieMy (3a7ady) W THUNOTE3y Yy4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY W3  TIPEIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI.

11.10

OcCylecTBIATh MpsIMbIE U KOCBEHHBIE M3MEPEHHUs (U3HUECKUX
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIbHBIN CIOCOO M3MEpEeHUs U

HCIIOJB30BaTh U3BCCTHHIC MECTOIbI OLICHKN HOFpeI_HHOCTGI\/JI H3MepeHHﬁ.

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH C HMCIIOJIB30BaHHEM
OpsIMBIX ~ M3MEPEHHH; IIPU OTOM KOHCTPYHPOBATH  YCTaHOBKY,
(bUKCUpPOBaTh pe3yNbTAThl TOJIYYCHHOW 3aBHUCHMOCTH (PU3HUYECKUX
BEJIMYMH B BUJE TaOIUI U rpaduKoB, AeNaTh BBIBOJABI IO pe3yJbTaTaM

HCCICOOBaAHUA.

11.12

CoOmtomath mpaBWiIa 0O€30MaCHOTO TpyJda TMPHU TPOBEIACHUH
ucClIeoBaHUM B paMKax YyduyeOHOro SKCHEpUMEHTa, Yy4deOHo-
HCCHeﬂOBaTeHBCKOﬁ u HpOGKTHOI\/'I ACATCIIBbHOCTH C HUCIIOJIBb30BAHHUEM

U3MEPUTENIBHBIX YCTPONUCTB U 1a0OPaTOPHOTO 000Dy I0BAHHUS.

11.13

Pemate pacuérHple 3aauu ¢ SBHO 3aJaHHON (DU3MUECKOM MOJENbIO,

HCIIOJIb3YA (1)I/I3I/Iq€CKI/IC 3aKOHbl W NPHUHOUIIBI; Ha OCHOBC aHalu3a




yCIOBHSL  3a/laud  BbIOMpaTh  (DU3MYECKYIO MOJENb, BBLICIATH
¢dbuznyeckrue BeNMUYUHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pellieHus,
MIPOBOAMTH PACUETHI M OLICHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUEHUS

(U3HYECKON BETNIMHEI.

11.14

Pemarp  kauecTBeHHBIE  3a/ayM: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LIETIOUKY PACCYKICHHUI C OMOpoil HA M3y4YEHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/Ie SIBJICHUS.

11.15

Hcnonp3oBaTh TpU  peUIeHHH y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTHUH [UIl TIOWUCKA, CTPYKTYpUPOBAHMS,
MHTEpIpeTallud U NPEeACTaBICHUs Y4eOHOW M Hay4YHO-TOMYJISIpHOU
uH(pOpMalLY, MOJYYEHHON M3 Pa3iMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJTM3UPOBATh MOTyYaeMyto HH(pOpMAIHIO.

11.16

OOBSICHATH TPUHIUIIBI JEeHUCTBUSA MalinH, HpI/I60p0B N TCXHHUYCCKUX
YCTPOﬁCTB; pas3iimyaTtb YCJIOBUA HX 0€30IaCHOr0 HCIOJIL30BAHUSA B

OBCEIHEBHOU KU3HU

11.17

[TpuBOANTH TPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH.

11.18

Hcnonp3oBaTh TeopeTHdecKUe 3HaHUS MO (U3UKE B IOBCEAHEBHOM
KU3HU JUI o0ecTieueHus: 0€30MacHOCTH MPH OOpaIeHUH ¢ TprudopaMu
U TEXHUYECKMMM YCTPOHCTBAMH, JUISI COXPAaHEHHs 3/I0pOBbs U

COOJTIOJICHUST HOPM 3KOJIOTHYECKOTO TIOBEACHHS B OKPY KAIOIIEH cpejie.

11.19

Pabotarh B rpymnie ¢ BBIIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  PalMOHAIBHO  paclpeiessTh
00s13aHHOCTM Y  IUIAHUPOBAaTh JEATENIBHOCTh B  HECTaHJapTHBIX
CUTyalUsAX, aJCKBAaTHO OLEHUBATh BKJIAJ KaXkKIOr0 M3 YYaCTHUKOB

TPYIIIBI B PEIICHUE pacCMaTpPUBAaEMOM MPOOIIEMEI.




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon
pa3jaen
a

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble Y1eMEHTHI COTePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

1.1

®uzuka — Hayka o mnpupone. Hayunsie
METO/bl TTO3HAHUS OKpY>karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpHUH B  Ipoliecce

MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (pr3HKe .

1.2

MopenupoBanue (PU3NYECKUX SIBICHUH U
npouieccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHUIBI MPUMEHUMOCTH
buznuecKux 3aKOHOB. [MpuHIHT
cooTBercTBUs. Ponb u Mecto ¢Qusuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI MHpa, B MIPaKTUYECKON

NEATEILHOCTH JII0AeH

MEXAHHWKA

2.1

KNMHEMATHKA

2.1.1

Mexannueckoe nBmxkeHue. OTHOCHTEILHOCTD
MCXAaHNYCCKOI'0O ABUXKCHUS. CI/ICTCMa OTC‘-IéTa.

TpaekTopus .

Ilepemenienne, CKOpOCTh (CpemHsAs CKOPOCTb,
MTHOBEHHAass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKHM, UX MPOEKIHMH HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUs, IIyTH u nepeMeieHus

MaTepI/IaJ'H)HOI\/'I TOYKHU OT BPEMCHH.




CBoOoniHOe majeHue. Y CKopeHne CBOOOTHOTO

MaJIcHus.

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe
JBWKECHHE  MarTepualbHOM  TOYKHM IO
OKPY’KHOCTU. YTJOBas CKOPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

Texnuueckune YCTpOWCTBA: CIIUJIOMETP,
JBHKCHHUE CHapsJOB, LENHbIE U PEMEHHbIE

nepeaayn

IIpakTHueckue paboThI. N3mepenue
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIY IyTSAMU, IIPOUIECHHBIMU
TEJIOM  3a  IOCIIEJOBATEIbHBIE  PAaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUU C HA4YaJIbHOM CKOPOCTBIO, PaBHOMU
Hy10. V3ydyeHne ABUKEHUS LIapUKA B BA3KOU
KUIKOCTH. I/I3y‘~IeHI/IC JABUOKCHU A TCJa,

6pOHICHHOr0 TOPHU30HTAJIBHO.

2.2

JTMHAMUKA

2.2.1

ITpuHuun OTHOCHUTEIILHOCTH INanunes.
IlepBeii 3axkoH HeroToHa. HMHepuunaibHbIe

CHCTEMBI OTCUETA .

222

Macca tena. Cuna. [IpuHnun cyneprno3uuuu

CHII.

223

Bropoii 3akoH HproTOHa U1 MaTepHaTIbHOU
TOYKM B MHEPLUUAIBHOM CHUCTEME OTCYETa
(UCO). Tperuit 3axkon Hprorona  mis

MaTCPHAJIbHbBIX TOYCK.

224

3aK0H BCEMHUPHOTO TATOTeHUs. CHiia TSXKECTH.

HepBa;I KOCMHYCCKasA CKOPOCTb. Bec tena.

225

Cuna ynpyrocrtu. 3akoH ['yka.

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHuUs
CKOJBKEHUSI W CHJla  TPEHUS  TOKOSI.
Koaddutment tpenus. Cuna conpoTUBIEHUS

IIpu ABUXXCHUU TECJIA B )KUAKOCTU HUJIU rase.




227

HOCTyHaTeJIBHOG N BpallaTCJIbHOC JIBUKCHHUC

a0COJTIOTHO TBEPJIOTO TEa.

228

MOMEHT CHUJIBl OTHOCUTEIBHO OCH BpAallCHHUS.
[Ine4o cunbl. YcCiI0BHsS paBHOBECHS TBEPIOTO
tena B 1CO.

229

TexHuueckue  yCTpOMCTBA:  MOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.

2.2.10

[IpakTuueckue paboTel. M3yueHue ABUKEHUS
Opycka 10 HAaKJIOHHOM TIIJIOCKOCTH IOJ
JIEMCTBHEM HECKOJbKUX cui. HMccimenoBanue
3aBHCHUMOCTH CWJI YNPYTOCTH, BO3HMKAIOIIMX
B naedopmupyeMoll NpyKUHE U PE3UHOBOM
oOpasie, OT BEIUYMHBI HUX JAedOopMallHH.
HccenenoBanue ycioBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpAllICHUA.

23

3AKOHbBI COXPAHEHUW A B MEXAHUKE

23.1

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHUCTEMBbI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'II)C CHJIBI H

HU3MCHCHHEC UMITYJIbCA TCJIA .

232

3akoH coxpaHenus umnyisca B MCO.

PeakTuBHOE IBHKEHHE.

233

PabGora cubl

234

MOoOIIHOCTD CHJIBI

235

Kunernueckas sHeprusi MaTepruagibHOM TOUKH.

TeopeMa 0 KWUHETUYECKOUN IHEPTUU

2.3.6

[TorenumansHas osHeprus. lloTeHunanbHas
SHEPrus yIpyro nehopMUPOBAHHOM
npyxuHbl. [loTeHIManbHasgs JHEPrUs Tena

BOJIM3H IOBCPXHOCTH 3emn.

2.3.7

HOTGHHI/IaJ'H)HI)IG N HCIIOTCHUIMAJIBbHBIC CHIIBI.
CBs13b pa6OTBI HCIIOTCHIHUAJIBHBIX CHII C
NU3MCHCHHCM MEXaHUYECKOM OHEPIrun
CHCTCMbI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKON IHEPTUU

2.3.8

anyme " HEYIIPYTHUC CTOJIKHOBCHUA.

239

TexHu4eckue yCTpONCTBA: JABUKCHHUE DAKeT,




BOJOMET, KOIIEp, IIPYKUHHBIN ITUCTOJIET.

2.3.10

[IpakTnueckue paboThl. V3yueHnue cBs3u
CKOpPOCTEM Tel IpU HEyIpyrom yjaape.
UccnenoBanme cBs3M  paboOThl  CHJIBI  C

W3MEHEHHEM MEXaHNYECKOM OHCPIUM TCJ1a.

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOMW TEOPHU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpUH. bpoyHoBckoe
neuxenue. luddysus. Xapakrep ABMKEHUS U

B3aMMOJCHCTBHUS YaCTHUI] BEIIECTBA.

Mogaenu CTpoeHHMs Tra30B, KHAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE THUX MOJICIICH.

Macca MOJICKYJIL. KonunuectBo BCIICCTBA.

[TocrosinHas ABorajpo.

TemmoBoe paBHOBecue. Temmeparypa u eé

m3mepenue. [lkana remneparyp Llenascus.

Mognens  unpeansHoro  rasza.  OcHOBHoOe
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKON

TCOpHUU NCATILHOI'O I'a3a.

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KWHETHUYECKOW PHEPTUU TEMJIOBOTO JIBUKEHUS

yactui rasa. [lIkana remneparyp KensBusna.

Vpasuenne Knanelipona — MeHzgeneesa.

3akon JlanbToHA .

I'a30BBIC 3aKOHEI. I/I3OHpOHCCCBI B UACaJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIMYCCTBOM BCUICCTBA:

U30TepMa, U30X0pa, nu3006apa.

TexHuueckue YCTpOWCTBA: TEPMOMETP,

Oapomerp.

3.1.10

[Ipaktuyeckue paboTel. M3mepeHne Macchl
BO3JyXa B KJIaCCHOM KoMHate. MccnenoBanue
3aBUCUMOCTH MCKAY MapaMeTpaMu COCTOSAHUA

Pa3pCKCHHOTI'O Ira3a.

3.2

OCHOBbI TEPMOJIMHAMUKA




3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
SHEPrusl TEPMOJMHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €6 U3MEHEHUS.

3.2.2

KonuuectBo TemnoTsl u pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O NACAJILHOTO ra3a.

323

Bunpl Temsonepenaun: TETUIONPOBOIHOCTD,
KOHBEKLHsA, U3IyueHue. TermnoéMKoCTh Tena.
ViaenpHas TEIIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCTUJIONIECPLCAAUC .

324

IlepBb1it 3aK0H TepMOaAMHAMUKH. [Ipumenenune
IIEPBOIO 3aKOHa  TEPMOAVHAMUKHU K
uzonpoueccam. ['paduyeckas uHTEpIpeTaAUs

paloTsI rasa.

3.2.5

TennoBele MammHbl. [IpuHIUDBL KEeWcTBUSA
TeIIoBbIX MaiuH. IIpeoOpa3oBanusi sHepruu
B TemioBblx MamuHax.  Koadduuuent
nonesHoro  geiictBus  (manee —  KILJ)

temioBoid mamuHebl. [{ukin Kapuo u ero KII/I.

3.2.6

Bropoii 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mpoueccoB B HPUPOJE.
Tennossle JIBUTaTEIIH. DKOJI0ru4ecKue

POOJIEMBI TETIJIOIHEPTETUKH.

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTeNb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIBHUK, KOHAUIIUOHED.

3.2.8

[TpakTrueckue pabotsl. 3Mepenue ynenbHOU

TEITUIOEMKOCTH.

33

AT'PETATHBIE COCTOAHUA BEHHIECBA. ®A30BBIE [TIEPEXO/1bI

3.3.1

ITapooOpazoBanue u KoHeHcarus. Vcnapenue
" KHUIIEHHUE. VY nenpHast TemnjoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHUA OT JaBJICHHA.

332

AOcomioTHAsg ¥ OTHOCHUTENbHAs BIaXKHOCTD

Bo3yxa. HacelieHHslii map.

333

TBépnoe TEJIO. Kpucrannuueckue 51

amop(dHbIC Tema. AHU3OTPONHS  CBOHCTB




KPHUCTAJUIOB. Kunxue KPUCTAJLIBI.

CoBpeMeHHbIE MaTEepHAIBI.

334

I[InaBneHue u KpucCTallin3alus. YV nenbHas

TeruioTa miasieHus. Cyonumarus.

335

ypaBHCHI/IC TEIUIOBOro OajaHca.

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHH.

3.3.7

[IpakTrueckue paboThL. N3mepenue

BJIA’KHOCTH BO3JYyXa.

OJIEKTPOAMTHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onextpuzauus Ten. DneKTpudeckuit 3apsia. JBa

BUA DJICKTPUYICCKHUX 3apA0B.

IIpoBoHUKY, JUDJIEKTPUKU "

MOJIYIIPOBOAHUKHMU.

4.13

3aKOH COXpPaHEHUsI AJICKTPUIECKOT0 3apsa.

4.14

B3aumopeiictBue 3apsa10B. 3akoH Kyinona.

4.1.5

Onektpuueckoe  mnosne.  HanpsxEHHOCTH
AIIEKTPUYECKOTO HOJISL. [TpunHumn
cyneprno3uiuu.  JIuHMM ~ HanpsKEHHOCTH

QJICKTPUYICCKOTO ITOJIA.

PaGota cHa  3JEKTPOCTATHYECKOTO  IOJIS.

Ilorennman. Pa3zHocTh mOTEHIINAIOB.

HpOBOI{HI/IKI/I U AUDBJICKTPUKKW B IMOCTOAHHOM
SJICKTPUICCKOM IIOJIC. I[I/IBJ'ICKTpI/ILICCKaﬂ

MMPOHUIIACMOCTDb

DNeKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh IUIOCKOTO  KOHIEHCATOpA.

BHCPFI/ISI 3apPsSKCHHOI'O KOHJACHCATOPA.

TexHudeckue  yCTpPOMCTBA:  DIIEKTPOCKOIL,
AJIEKTPOMETP, 3JEKTpOCTaTHUYECKas 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KOHAEHCATOD,

KCEPOKC, CTPYUHBIN IPUHTED.

4.1.10

IIpakTrueckue paboThI. Hsmepenue




BHCKTpOéMKOCTI/I KOHJACHCATOpAa.

4.2

[OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

421

YcmoBus CyIICCTBOBAHUSA IIOCTOSHHOI'O
SJICKTPUYCCKOT'O TOKA. Hcrounuku Toka. Cuna

TOKA. [lOCTOSAHHBINA TOK .

422

Har[meeHHe. 3akon Oma IJId ydacCTKa LS

423

DNEKTPUUECKOE COIMPOTUBIIEHUE. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA.

424

ITocnenoBarensHOE, napajiesibHOE,

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB.

4.2.5

PaboTa snexkTpuueckoro Toka. 3akoH J[xoyms

— Jlenna.

4.2.6

MOUIHOCTB 3JAEKTPUUECKOTO TOKA.

4.2.7

anektpoaBwkymas cuna (manee — IJIC) u
BHYTpPEHHEE COINPOTUBIICHHE MCTOYHHKA TOKA.
3akon Oma st  TOMHOW  (3aMKHYTO)

aneKTpudeckoi nenu. Koporkoe 3ambikanue.

4.2.8

aﬂeKTpOHHa}I MpOBOAUMOCTD TBép,[[BIX
MCETaJlJIOB. 3aBHCHMOCTD COIIPOTUBJICHUA
MCTAJIJIOB OoT TCMIICPATYPHI.

CBepXIpOBOAUMOCTb.

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB.

4.2.10

[TomynpoBOIHUKHY. CoOcTBeHHas U
pUMEeCHas MIPOBOJAMMOCTh
NOJYNpoBOAHUKOB. CBOMCTBAa p-n mepexoja.

[TosrynpoBOIHUKOBBIE TPUOOPBHI.

4.2.11

BHGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3J'ICKTp OJIMTUYCCKasA JUCCOoIHaIus.

DNeKTponus..

4.2.12

DNIeKTPUUECKHUI TOK B raszax.
CaMOCTOATENBHBII U HECaMOCTOSATENbHBIN
paspsn. PasnuuHbie TUIIBI CaMOCTOATEIBHOTO

pazpsana. Monnus. [1nazma.

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTp,




BOJIBTMETDP, peocTar, HCTOYHUKH TOKa,
AJNIEKTPOHATPEBATEIIbHBIC puoopHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUA, BaKYYMHBIﬁ anon,
TEPMUCTOPbI u (oTope3ncTopsl,

MOJTYIPOBOIHUKOBBIN TUO, TAJIbBAHUKA.

4.2.14

IIpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpEHHEro conpoTuBieHusa. HaGmonenue

9JICKTPOJIN3A.

11 KIIACC
Kon Koa nposepsiemoro IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pasze 3J1eMeHTAa
a
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE IIOJIE. SJIEKTPOMAT'HUTHAS UHYKLWA

4.3.1

IlocTtosiHHEIe MarHuThl. Bi3amMojaelicTBHE

IIOCTOAHHBIX MAarHuToOB .

4.3.2

MaruutHoe mone. BekTop MarHuTHOMU
MHAYKIUU.  [lpuHOMn — cyneprno3uuuu.
Jluann wmarauTtHOM wMHayknmu. KapTtuhaa
JIMHUM  MAarHuTHOW  UHAYKUMM  TIOJIS

IIOCTOSSHHBIX MAarHuToOB.

433

MaruutHOE TIOJIE TPOBOAHUKA C TOKOM.
KapTuna nuHuil moJsis AJMHHOTO TPSIMOTO
MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOI'O
MPOBOJIHUKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzaumopeiicTBue npoBOJAHHUKOB C

TOKOM.

434

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

4.3.5

Cuna Jlopenna, e€ MOIyJib U HalpaBJICHHE.
JIBrokeHue — 3apsDKEHHOM — 4acTHLbl B

OJIHOPOJTHOM MarHuTHoM Tosie. PaGorta




cuiel JlopeHua.

43.6 SIBneHue IEKTPOMAarHUTHON UHAYKIIUH.

4.3.7 IToTOK BEKTOpa MAarHUTHOW MHAYKIIHH.

438 O/IC uaayKuu. 3aKOH JIEKTPOMArHUTHOU
nHaykuun Papanes.

43.9 BuxpeBoe anmexktpuueckoe mone. IJ[C
UHAYKIMM B TIPOBOJHUKE, IBUKYLIEMCS
MOCTYyNaTeIbHO B OJJHOPOJTHOM MarHUTHOM
ToJIe.

4.3.10 [TpaBuno Jlenua.

4.3.11 NHnykTuBHOCTH. fIBIIEHHE CaMOMHAYKLHH.
O/1C camOUHTIyKIIHH.

4.3.12 OHepruss MarHUTHOTO IIOJs KATYIIKH C
TOKOM.

4.3.13 OJNEeKTPOMAarHUTHOE MOJIE.

4.3.14 TexHudeckne  yCTpOMCTBA:  IOCTOSTHHBIE
MAarHuThl, JIEKTPOMArHUTHI,
AIIEKTPOIBUTaTENb, YCKOPUTENHN
AJIEMEHTApHBIX YaCTHLl, NHIYKIIMOHHAS 11€Yb.

4.3.15 [IpakTuueckue paboThL. Nzyuenue

MarHuTHOTO TMOJSI KATyUIKH C TOKOM.
Uccnenosanue  AeUCTBHUS  IIOCTOSHHOIO

MarduTa Ha paMKy C TOKOM. HccnegoBanue

SIBJIICHUS BHGKTpOMaFHHTHOﬁ UHAYKIOUH.

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas  cuctema.  CBoOOaHBIE
KoneOanusi. ['apMoHMYecKHe KoJaeOaHus.

[lepuon, wyactora, ammuutyga ©u  Qasa

Kose0aHu. i

5.1.2 [IpyxuHHbIE MasATHUK. MareMaTudecKkun
MAasATHHK.

5.13 VYpaBHeHHE TapMOHHMYECKUX KoJeOaHUH.
Kunematnueckoe u JUHAMUYECKOE
OIHCaHue K0JIeOaTeIbHOTO IBIKEHUSI.

5.14 [IpeBpariienue SHEPruu npu




rapMOHUYECKUX KOJIeOaHUsIX. CBs3b
aAMIUTUTYIBI KOJIeOaHmit HCXOIHOU
BEJIMYMHBI C aMIUIUTyAaMH KojeOaHui e€

CKOPOCTH U YCKOPEHHH.

5.1.5

Konebarenbupiii  koHTYyp.  CBOOOIHBIE
AIIEKTPOMArHUTHEIE KOJIeOaHUS B
uaealbHOM  Koje0aTeIbHOM  KOHTYpe.
AHamorusi MeXIy MeXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona.

5.1.6

3aKkoH COXPAHCHUSA SHEPIUU B HACAIIBHOM

KoJIeOaTeIbHOM KOHTYPE.

5.1.7

BbIHyX/IeHHbIE MEXaHWYeCKHUe KoJeOaHUs.
Pe3onanc. Pe3onancuas KpHBasl.
BoinyKeHHbBIE AJIEKTPOMarHUTHBIE

KoJIcOaHUs.

5.1.8

[IepemenHb1i TOK. CunycouaaibHbII

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOTO TOKA.
AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA U HAIIPSAXKCHUA.

5.1.10

Tpanchopmarop. IlponsBoacrso, nepenaya
U TOTpeOseHne 3IIEKTPUUECKOW DSHEPTHH.
DKOJIOrM4eCKHe PUCKU TpU MPOU3BOJCTBE
AIIEKTPUUYECKOMN SHEpIHUu. Kynberypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

MOBCEAHEBHOM KU3HU.

5.1.11

TexHuueckue ycTpoHCTBa: ceiicMorpad,
INMEKTPUICCKHUI 3BOHOK, JMHUH

ANIEKTpOIIepeIaY.

5.1.12

[Ipaktuueckue pabotel. HMccnemoBanue
3aBHUCHUMOCTH IepHoJa MaiblX KoseOaHuil
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LeNu U3 TOCJIeI0BaTeIbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.




52

MEXAHUWYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanudeckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacmpocTpaHeHuss W JUIMHA  BOJIHBL.

HOHCpC‘IHBIC " MIPpOAOJIbHBIC BOJIHBI.

522

WnTepdepennus u T paKus

MEXaHUYCCKUX BOJIH.

523

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

Bricora Tona. TemOp 3ByKa.

524

DJEeKTpOMarHuTHbIE  BOJHBIL. Y CJIOBHUS
U3JIy4eHUS.  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenranus BektopoB E, Bu v B

BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC.

525

CpoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:
OTpakK€HUE, IPEIOMIICHHE, NOJApU3aLus,
mubpakuusi, wuHreppepenuus. CKopocTh

QJICKTPOMArHUTHBIX BOJIH.

5.2.6

[MIxana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe DIIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY.

5.2.7

[IpyHUMIBI paTUOCBA3M U  TEIECBUACHUS.
Pannosmokamust. DNeKTpOMarHuTHOE

3arpsA3HCHUC Opr>KEIIOH.I6171 Cpeabl

528

TexHudeckne yCTpPOWCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTHI, yJIBTpa3ByKOBas
JIMarHOCTHKAa B TEXHUKE W MEIUIUHE,
panap, pasvoONpUEMHIK, TEJEBU30D,

anTeHHa, Tenedon, CBY-neys.

53

OIITUKA

5.3.1

[IpssMonMHEHOE pacHpOCTPAaHEHUE CBETA

B OJIHOPOJHOM cpene. Jlyu cBera.

532

OtpaxeHue cBeTa. 3aKOHbl OTPAXKECHUS
cera. [loctpoeHre M300paXKeHH B IUIOCKOM

3epKare.

533

HpCJ'IOM.]'Ie}II/Ie cBeTa. 3aKOHBI MPCIIOMJICHUA

cBeTa. AOCOJIOTHBIN MOKa3aTelTh MPEIOMIICHHSL.




534

[TonHoe BHyTpeHHEe orpaxenue. [IpenenbHbi

YTOJI IOJTHOTO BHYTPEHHETO OTPAKEHUSL.

535

Hucnepcus ceeta. Cl0XKHBIN cocTaB 6emoro

ceeta. [IBer.

53.6

Cobuparomie ¥ pacceuBaroOIIUe JUH3HL
Tonkass nwH3a. DOKYCHOE pPACCTOSHHE U
ONTHUYECKass  Ccuja  TOHKOW  JIMH3HL
[TocTpoenne n300pakeHUt B COOMPAIOITNX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM IIMH3BEL. YBCIIMYCHHE, JdaBacMoe

JIMH30M

5.3.7

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM

OIITHKH.

5.3.8

WNurepdepentiua  ceeta.  KorepeHTtHbie
HWCTOYHUKHU. Ycenosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)a?:HI)IX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpaxius CBeTa. JudpakimonHas
peméTka. YclioBUe HAOMIOJACHUS TJIABHBIX
MaKCUMYMOB npu naJieHuH
MOHOXPOMATHYECKOTO CBETa Ha

IU(PPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera.

5.3.11

TexHuueckue yCTpOHCTBa: OYKH, JIyHa,
doroanmapar, NPOESKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKa,

nudpakIMoHHas peméTKa, MOJISIPOUI.

5.3.12

[IpakTuueckue paboTHI. N3zmepenne
nokKasaressi npenomiieHus. MccnepnoBanue
CBOWCTB N300 paKCHHM B JINH3AX.

HaGmronenue aucnepcun ceta.

RJIEMEHTbI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBl  IPUMEHMMOCTH  KJIACCUYECKOM
MEXaHUKH. ITocTynarel TEOPUHU

OTHOCHUTCIBHOCTH ! HHBapUaHTHOCTD




MOAYJIdA CKOPOCTH CBC€Ta B  BaAKYYMC,

MIPUHIUIT OTHOCHTEJIBHOCTH DWHINTEHHA.

6.2

OTHOCUTEIIBHOCTD OIHOBPCMCHHOCTH.
33MCJIJ'IGHI/I6 BpPEMCHU n COKpali€Hue

JJINHBI.

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3p Maccel C 3Hepmel71 H HUMITYJIBCOM

CBOOOMHOM  YacTUIBl. OHEpPrus IMOKOs

CcBOOOIHON YaCTHULIBI.

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonsl. Dopmyna [l1anka cBA3M dHEprun
dboToHa C ero 4dYactoTol. OHeprus u

UMIyJbC GOTOHA.

7.1.2

OtkpeiTHe U HccaenoBanue (Horodddexra.
Onbitet A Cronerosa. 3aKOHBI

dororddexra.

7.1.3

VYpaBHenue DiHiuTeHA 1151 PoTOdPdeKTa.

«Kpacnas rpanuna» gorosddexra.

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XUMHYECKOE NEeHMCTBHUE CBETA.

7.1.6

TexHUYECKHE YCTpPOHCTBA: (DOTOIIIEMEHT,
dboromaTyuk, COJIHEYHAs Oarapes,

CBETOIHO/I.

7.2

C

TPOEHUE ATOMA

7.2.1

Mopens atroma TomcoHna. OnBITEI
Pesepdopaa no uccnenoBaHuio CTpOCHUS

aToMma. HnaHeTapHas[ MOACIb aroMa.

7.2.2

[Toctynater bopa. H3znyuenue u
HOIJIOIEHHE (POTOHOB IIPU MEPEXOAE aTOMa
C OIHOIO YpPOBHS DJHEPruuM Ha JApYyToM.
Bunel ciektpoB. CnekTp ypoBHEW SHEpruu

aToMa BOgopoaa.

723

BosiHoBBIE cBoOMcTBa 4yactuu. BosHbl 1€
bpoiisns. KopnyckyisipHO-BOJIHOBOM

nyamm3Mm.  Judpakmust  AIEKTpOHOB — Ha




KpHUCTaax.

7.2.4

CrioHTaHHOE H BBIHYXKACHHOC H3JTYy4YCHHC.

Y CTpoHCTBO M IPUHIIMIT PAOOTHI J1a3ep.

7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBII

KOMIIBIOTED.

7.2.6

[Ipaktnyeckue  pabGotel.  Habmionenue

JINHEMYaToro CreKkTpa.

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOMIONEHHUST W PETUCTPAIH

QJICMCHTApPHBIX YaCTHUII.

7.3.2

OTkpeITHE  PagUOAKTHUBHOCTH.  OTBITHI
Pesepdopna mo onpeneneHuio cocraBa
pamuoakTHBHOrO  m3nmydenusi.  CBoiicTBa
anbda-, O6era-, ramMmma-u3iyyeHus. BnusHue

PaarOaKTUBHOCTHU HA JKUBBIC OPraHU3MBI.

7.3.3

OTtkpbiTHE [IPpOTOHA U HEUTpOHA.
Hyxnonnass moxens smpa [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

anpa. M3oTomnsl.

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmna. INamma-
U3ITyYEHHUE. 3aKoH pasvoaKTUBHOTO

pacmaza.

7.3.5

DOHeprust CBsI3U HYKJIOHOB B sifipe. SInepHble

cuibl. Jlepekt Macchl siapa.

7.3.6

HHCPHHC peaKknuu. I[CJ'IGHI/IC U CHHTC3

saep.

7.3.7

Snepusiil peaktop. TepMOsAEpPHBINA CHHTES.
[IpoGiieMbl W  TEPCIEKTHBBI  SICPHOMN
SHEPIreTUKU.  DKOJOTMYECKUE  ACHEKThI

SIEPHOM DHEPTETUKH.

7.3.8

OneMeHTapHble  YacTULBL. OtxpsiTHE
[I03UTPOHA. @yHIaMEHTAJIbHbBIE

BSaHMOHeﬁCTBHH .

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,




kamepa BuibcoHa, SIEpHBIM  peakTop,

aToMHas bomoOa.

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacCTHULL (mo TOTOBBIM

¢dororpadusm).

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bénmnoro Heba. CosBe3ausi, spKue

3Bé3)II)I, IIaHETBI, UX BUAUMOEC IBUKCHUC.

8.2

Conneuynas cucreMa. IlnaHeTel 3eMHOHU
I'pYIIIIbI. IImaHeThI-TUTaHTHl U UX CITyTHUKH,
KapJIMKOBBIC  TIJIAHCTHI. Mansle Tenaro

COJTHEYHOUN CHUCTEMBI.

8.3

Connue, dotochepa u  armocdepa.

CotHeuHast akTHBHOCTb.

8.4

Hcrounuk sneprun CosiHLA U 3BE3 .

8.5

3BE3bI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJnyC, TEMIIEpaTypa, ux
B3aMMOCBs3b. JlnarpaMMa «CHEKTpabHBII
KJacC — CBETUMOCTBbY». 3BE3JbI TJIABHOM
IOCJIEA0BATEIEHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» IS 3BE3] TJIaBHOM

OCJICA0BATCIIBHOCTHU.

8.6

BayTtpennee crpoenue 3B€31. CoBpeMEHHBIE
NPEACTaBIE€HUs O  TPOUCXOXKICHUM U
sBomonn ConHua M 3BE31. JTanbl KU3HU

3BE3I.

8.7

Mineunsii  Ilyte — mnHama [anakTtuka.
CrnnpanbHas CTPYKTypa lNamakTuky,
pacmpesneneHue 3BE31, Taza U IbUIM.
[Tonoxxenne wu nBwxkenue ConHua B
lamaktuke. Ilmockas wu  chepuueckas

OOACUCTEMBI | aJITaKTUKH.

8.8

Tunel  ranaxkTuk. PaguoranakTukun U

KBa3apbl. YEpHBIE ABIPHI B sIpax TalaKTHK

8.9

Bcenennas.  Pacmmmpenue — BceneHHOM.

3akoH Xa06ma. PasOeranme rajgakTHK.




Bospact u paauyc BcenenHo#, teopus
bonpmoro B3peIBa. Mogens  «ropsdei

Bcenennoi». PenukToBoe usiyyeHue o

8.10

Macmrabnast ~ ctpykrypa — Bcenensoit.
Meraranaktuka. Hepeménusie mnpobiemsbl

aCTPOHOMHH.
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