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IMNOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIero
oOpa3oBanus pa3padoTaHa Ha OCHOBE TOJIOKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOW MporpaMMmsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke c¢ yudé€roMm ¢enepalbHOM padodeil mporpaMMbl BOCHUTaHUS U
KOHLEMMU TpernojaBanus yyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHMu3anuUsIX Poccuiickon Oenepanun, peATU3YIOLINX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4daromuxcs 10—11 kiaccoB npu o0yueHuu
ux Qu3uke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXOAA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusm ®I'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM M METANPEIMETHBIM pe3yJibTaTaM OOy4EHUs, a TAKXKe
YUYUTHIBAET HEOOXOJMMOCTh peaTu3aliu MEXKIPEIMETHBIX CBsi3el (QU3UKu ¢
€CTECTBEHHO-HAYYHBIMH YUY€OHBIMH TipeiMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
e U3y4eHus: GU3UKH Ha YPOBHE CPEHETo 00111ero o0pa3oBaHus, MIIAHUPYEMbIe
pe3yJbTaThl  OCBOCHHUS Kypca (DU3MKHU: JIMYHOCTHBIE, METalpeJIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pusrke BKITIOYALT:

e IUJTAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEAMETHBIE PE3ybTaThl MO rojamM oOy4YeHHS;

e cojepkaHue yueOHOro npeamera « @u3nkay 1mno rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieM mupe. LIIKoabHBIN Kypc PU3UKU — CUCTEMOOOPa3yOLIUi
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir wW acTpoHomueid. Mcmonb3oBaHME W aKTHBHOE
NpuMEHEeHUE (PU3NUEeCKUX 3HAHUW  ONpenenseT XapakTep U Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B chepe SHEPTETHKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUS] HOBBIX MAaT€pHANIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydyenue
(bU3HKK BHOCUT OCHOBHOM BKJIa/1 B (DOPMUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaromuxcs, B (POpMHUpOBaHHE YMEHHUM MNPUMEHSITh HAYUYHBIH METO]
MO3HAHUS TIPU BHITIOJIHEHUW UMM YUEOHBIX UCCJICIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJ1s1 ypOBHS CpeIHero 001Iero oopa3oBaHus MOJ0XKEH
pAIl uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIBI €T0 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (hU3UKH.



Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3NKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHrE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
moJe.

Hoesa eymanumapusayuu. EE peanuzauus mOpearnosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAayKH, OCMBICIEHHUE CBSI3M Pa3BUTHUS
Gbu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaomnoii nanpasnennocmu. Kype pusuku npeamnoiaaraet 3HakOMCTBO
C IIUPOKUM KPYrOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX IMPUIOKEHUHA N3Yy4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJIEp)KaHus, TMOCBAIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTWH, a Takxke 0OCYXIEHUs
po6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

CTepxHEBBIMHU DJIEMEHTaMH Kypca (PU3MKA Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHE TPEICTABICHUN O
CTPYKType NOCTpOeHus1 (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MIPEICTABICHUAX O IPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUH U MPOIIECCOB).

CucTeMHO-AesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3aliU SKCIEPUMEHTAIBHON JESTeIbHOCTH O0YyYaroU[UXCs.
Jnis 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCTIOIB30BAaHUE CUCTEMBI ()POHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PaTOPHBIX pabOT, KOTOPHIE B TPOTPaMMe
no (usuke 0ObEIMHEHBI B OOIMIMI CIMUCOK YUYEHWYECKHX MPAKTHYECKUX pPaldoT.
Bbiienenue B yKa3aHHOM IepedHe J1a0OopaTOpHBIX padoT, MPOBOAMMBIX MJIs
KOHTPOJIS Y OIIEHKH, OCYIIECTBIIICTCA yUYaCTHUKaMU 00pa30oBaTEeNBHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAaHMPOBAHUS W OCHalleHHus kabuHeta ¢usuku. [lpu
3TOM O0ECIEeUnBaeTCsl OBJIaJCHUE OOyYarolMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHNE yIeIseTCsl PEIICHUIO PaCUETHRIX U KAYECTBEHHBIX 33]1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJ1a4M C SIBHO 3a/1aHHOM
¢u3nyeckol MoOAENbl0, MO3BOJIAIOIIME NPUMEHATh HW3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pa3fenia Kypca, TaK M MHTETPUPYS 3HAHUS W3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SIBJICHUH U TPOIIECCOB B OKpYKaroIlen
KU3HU, TpeOytonue BhIOOpa (HU3UYECKON MOJENH ISl CUTyallid TMPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedboBanusmu GI'OC COO k maTepHaIbHO-TEXHUUECKOMY
o0ecnieyeHn0 yuyeObHoro mpouecca 0a3oBbli ypoBeHb Kypca (U3MKH HAa YPOBHE
cpeaHero oOmero oOpa3oBaHUsl JOJKEH HU3Y4yaTbCsl B YCJIOBHUAX MPEAMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kabuHeTe (Gu3MKU JOKHO OBITH HEOOXOIUMOE
JabopaTopHoe O0OOpYyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMMme IO
($U3HKEe YUEHUUYECKHUX MTPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpaliuoHHOE  00Opy/iIoBaHWEe (PopMHUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KIIIOYEBBIX JIEMOHCTpAllUd st
UCCIICJIOBAHMSI  U3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIUPHUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTCcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
Ja00paTOpHOTO OOOPY/IOBAHUSI JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHnue wuHTEpeca M CTPEMJICHUS OOYy4YalOMIMXCA K HAy4YHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTUE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (POopMHUpOBaHHE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa u3y4eHUs OCHOB
CTpOEHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3nyecKrX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PU3MKHU NJIs PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Ielield 0O0ecrieunBaeTCsl PelICHUEM CIEAYIOIMNX 3a/1ay B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEJIHETO 00IIero o0pa3oBaHus:

e TMpuoOpeTeHNEe CUCTEMBI 3HAHUHN 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISApHYIO (U3UKY,
AJNEKTPOAUMHAMUKY, KBAHTOBYIO (PU3UKY ¥ SJIEMEHTHI aCTPOPHU3UKY;

e (opmMupoBaHHME YMEHHUH TIPUMEHATH TEOPETUUCCKUE 3HAHWS IS
0o0bsACHEHHMS] (PU3UYECKHX SBICHUA B TIPUPOJAEC H ISl TPUHSITHUS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOEHHE CHOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
¢usnyeckoil Monenblo, 3aJay, MOJpa3yMEBAIONIMX CaMOCTOATEIbHOE
co3gaHue GU3NUECKON MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB M TMPUHIMIOB ACHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIILYIO
cpenys;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuu HUHGOpMAaIHH,
ONpeJEIeHUS JOCTOBEPHOCTH MTOIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCIIOBUM ISl PA3BUTUS YMEHUU NMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEAHErO OOUIETro
oOpazoBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipennaraemplii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€IaeT BBIOOP
poBeleHUsT J1abOpaTOpHBIX pPabOT U OMBITOB € YYETOM HMHIUBHUAYaTbHBIX
0COOEHHOCTEHN 00yYaroIIMXCA.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®usnka — Hayka o mpupone. HaydHele MeTONBI MO3HAHUS OKPYKAOLIETO
mMupa. Posib 3KcriepuMeHTa U TEOPUH B IPOLIECCE MTO3HAHUS MPUPObI. DKCIIEPUMEHT
B (husuke.

MonenupoBanue (U3MYECKUX SIBJIEHUA W TpoueccoB. HayuHble rumoresbl.
dusnyecKkrue 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u mecTto ¢uszuku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UUQPPOBBIE HN3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTETBHOCTh MEXaHWYECKOTO JBHKCHMUSI.
Cuctema otcué€ra. TpaekTopus.

[Tepemerienre, CKOpOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepUaibHOW TOUYKH, MX MPOEKIMU HAa OCH CHUCTEMbl KOOPAMHAT.
CroxeHue nepeMeleHni U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE nBwKeHue. [ 'paduxu
3aBUCHMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEpEeMEUICHUS
MaTepUualbHONW TOYKU OT BPEMEHH.

CBoOosHOE TajzieHre. Y CKOpeHHe CBOOOTHOTO MaieHUsI.

KpusonuHenHoe nBrKeHueE. /[BMKeHNE MaTEpUAIIBHON TOUKH 10 OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAsT CKOPOCTb.
[lepuona u yactora obpainieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIE MEpeIavun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUUYECKUX XaPaKTEPUCTUK
JIBUXKCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJI30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmonenre ABWXKEHHS Teja, OPOIIEHHOrO TOJ YIJOM K TOPU30HTY H
TOPU30HTATBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUSI.

Hanpasnenue CKopocTy Ipu ABUXKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvle padbonul

N3ydyeHrne HEpaBHOMEPHOTO IBMXKEHUS C ILICJIbIO ONPEACIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHHUS MEXAY NyTAMH, IPOMICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IAapUKa B BA3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyaonn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
NHeprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3uuuu cuit. Bropoii 3akon HeroToHa 1ist
MaTepuaibHOW TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsoxectr. llepas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuiia cOnpoTUBIIEHUS MPH JIBUOKEHUU TEJIa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO TEa.

MOMEHT CubI OTHOCUTEIBHO OCH BpaumieHus. llnewo cunbl. YcinoBus
paBHOBECHUSA TBEPJIOTO TEIIA.

TexHnuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOAIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SlBnenne nHepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHEHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKCHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3yuyenue aBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT X JaedopmaIuu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

Nmiiynbc MaTepuaabHOM TOUYKHM (Tena), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
NMmnynbC CUIBl M1 U3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAHEHHS WMITYJIbCA.
PeakTuBHOE NBUXKEHHUE.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »>Heprusi MarepualbHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUM.

[TorennumanbHas SHEprusl. [TorenuunanbHas SHEprus YIIpyro
nehopMUPOBaHHON NPYKUHBL. [loTeHITMaNbHAS SHEPTHs Tella BOJIM3U TOBEPXHOCTH
3emuu.

[loreHumanbHple W HEMOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  pabOTHI
HETIOTEHIUAIBHBIX CHJI C U3MEHCHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJT. 3aKOH
COXpaHEHMSI MEXaHUYECKON SHEPIUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUM B KHHETHYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue CBsi3M pabOThl CUJIBI ¢ UBMEHEHUEM MEXaHUYECKOW IHEPTrUu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aWMOJICMCTBUSL YacTUI BellecTBAa. MoJAenu CTpOEHUsS Ta30B, XKUJIKOCTEU H
TBEPJIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnenes  upeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPHHM HACAIbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEW KHWHETUYECKOM SHEPTUM TEIJIOBOrO JBMXEHHS dacTull ra3a. [llkama
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30ompouecchl B MACaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHUS.

Mogaens onbita LlTepHa.

OnBbITHI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHCTBUS.

Mogenb, WILTIOCTPUPYIOIIas TPUPOTY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HJICAJBbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHHM
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3IyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXKTy TTapaMEeTPaMU COCTOSTHUSI Pa3peKeHHOro
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepmoauHamuueckass cucreMa. BHyTpeHHsst HEprusi TepMOIUHAMUYECKON
CUCTEMBI U crioco0bl €€ n3MeHenusd. KonnuectBo TemioTel U padota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOrO  HJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMSI, U3ITyYeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEMI0TH IpH TEIUIONEpe1aye.

[Tonsitue 00 ammabatHoM mpouecce. llepBblii 3aKOH TEPMOJUHAMMKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMHUKH K H3omporeccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOIE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MamnHax. KoadduimeHT mone3Horo
nerictBusl TerutoBord MammuHbl. [lukn KapHo um ero xo3dduuMeHT moJie3HOTo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TEIIOIHEPT€TUKH.



TexHuuecKkue yCTpoWcTBa M IPAKTUYECKOE TNPUMEHEHHWE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH 3HEpruy Tena MpU COBEPIICHUH pPaldOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEUCTBHEM CXATOrO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MmyTEM TpeHwusl (BUICOIEMOHCTPAIINS).

N3meHeHune BHYTpEHHEW S3HEPTUH (TEMIIepaTyphl) Tejla NpU TeIIonepeaaye.

OneIT N0 a1nabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENs] BHYyTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHneHcauus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yXa. HacelmeHHbld map. YaenbHas TemioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépmnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctamwioB. JKunkue kpucramibl. CoBpeMeHHble Marepuansl. [lnaBieHue u
KpUCTayuii3anus. Y aeibHas Terora miasieHus. Cyonumanusi.

YpaBHeHuE TEII0BOTO OanaHca.

TexHUYecKue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUasIOB, B
TOM YHCII€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TIAPOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUST KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne 0THOCUTENbHOM BIaKHOCTH BO3/1yXa.

Pasznen 4. JiaekrpoanHamMuka
Tema 1. dnekmpocmamuxa
ONeKTpu3auus Tell. OJEKTpUYECKUM 3apsia. /JlBa BuAa DIEKTPUYECKUX
3apAnoB. IIpOBOJHMKM, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
IIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToOYedHBIN AJNEKTPUUECKUI 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTe  anekTpuueckoro mnoiid.  [IpuHuun



CYyNEPHO3ULIMU DJIEKTPUUECKUX IO0JeH. JIMHUM HanpsyKEHHOCTH DIIEKTPUYECKOIO
T0JISL.

Pabota cun anektpocrarudeckoro noss. [lorenuan. Pa3HOCTh NOTEHITMAIOB.
[IpOBOAHUKM W IHUAJIEKTPUKHA B DJIEKTPOCTATHUECKOM Tose. [[uanexrpuueckas
IIPOHUIIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsyKEHHOr0 KOHAEHCATOpa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJJEKTPOCTaTHUeCKas 3alluTa, 3a3€MIJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINMN IEUCTBUSA dIEKTPOMETPA.

BzaumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAan
IJIACTUH, PACCTOSTHUAS MEXKAY HUMH U AUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBMXKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1151 OJTHOM (3aMKHYTOM) 35IeKTpruyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

ONeKTpoHHAass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
CONPOTHUBIIEHUS METAJUIOB OT TeMHeparypsl. CBEpXITPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas 151 IIPUMECHAS IIPOBOJIMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—n-niepexoja. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKuid TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DleKTpuuecKuii TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0, TajIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COTMPOTHUBIICHUS MMWIMHAPUYECKUX MNPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHHS U MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsmoe w3MepeHue dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajgbBaHUYECKOI0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOITUTOB.

HckpoBoii pa3psi v MPOBOJAUMOCTH BO3TyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomol

N3ydeHne cMEemaHHOIO COEIUHEHUS PE3UCTOPOB.

N3mepenune 3JeKTPOJIBUKYIIEH CUIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexkTpoiusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCylIECTBISIETCS C
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OUMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4YHbIM (akT, rumore3a, (puanueckas BeJTWYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHNUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMBbl ypaBHEHUUM, JWHEWHas (QyHKIMS,
napabona, runepoosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X MPOCKIIUHA HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe JABWXEHHE B KUBOHM mpupoje, nuddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaun, TEIUIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TEN, )KUJIKOCTEM U ra3oB,



ANEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJUTHUYECKAS  JAUCCOLIMAIMSA,
rajibBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4ET TpPEHUS B TEXHUKE, MOJIIUIHUKH, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JIPyTHE), ABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYECHUsS] COBPEMEHHBIX MATEpUAIOB, B TOM YKCJIE HaHOMATepHaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE DJIEKTPONpUOOpOB,
KCEPOKC, CTPYUHBIN MIPUHTED, ANEKTPOHArPEBATEIbHbBIC pUOOPHI,
3NEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JjekTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTositHHBIE MarHUTHI. B3anMo 1elicTBHE MOCTOSIHHBIX MarHUTOB. MaruHuTHoOe
nosie. Bektop MaruutHOM uHAYKIMU. [I[pUHIIMT Cynepno3ulIui MarHUTHBIX MOJIEH.
Jluann marHuTHOW wWHAYKUMU. KapThHa JWHWA MarHUTHOW WHIYKUIHWHW IIOJIA
MOCTOSIHHBIX MarHuTOB.

MarnutHOe T1IOJIE TIPOBOAHMKA C TOKOM. KapTuHa NnMHUNA HWHIYKIHU
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BUKEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJHOM MarHuTHOM mnojie. Padora cuisl Jlopenna.

SIBiieHue 2NEKTPOMAarHUTHOW MHAYKUMH. [lOTOK BEkTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe Tosie. OIEKTPOJBIXKYILIAS CUla HHIYKIUU B
MIPOBOJAHUKE, BHXKYILEMCS IIOCTYMATENHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[Ipasuio Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKIMH. OJIEKTPOJABMXKYIAs  Cuia
CaMOWHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJBUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUll, UHIYKIIUOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO TyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIUA MAarHATHOTO TOJISL.

B3aumoperictBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBHKYIIEH CUJIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO ITOTOKaA.

SIBiieHUE CAMOMHTYKITUH.

Vuenuuecxuii sxcnepumenm, rabopamopHwvle pabomul

N3yyeHne MarHuTHOIO TOJI KaTYIIKH C TOKOM.

HccnenoBanne AeCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHAYKIIWH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue konebanus. [lepumon, vacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XUHHBIN MasSTHUK. MareMaTU4eCKUil MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosnebanuii. [IpeBpanienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATHbHOM KOJIEOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJI€aJTbHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
kose6anus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennsblii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTY/HOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa U
HaIPSKECHHUSL.

Tpanchopmarop. IIpousBoacTBo, nepegavya U nMoTpedICHUE AICKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HM.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUU SJIEKTpOIiepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTebHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUM MasITHUK).



HabGmronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaOGmonenue pe3oHanca.

CB0OOOHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcruiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANIPSDKEHHST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc nmnpum mocienoBaTEIbHOM COEAMHEHWH PE3UCTOPA, KaTyLIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mogenb TUHUY 3IEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomol

HccnenoBanre 3aBUCMMOCTH MEpHUOJA MajblX KojieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne neEpeEMEHHOTO TOKA B LIETH U3 MTOCIIEI0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYILIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycnoBUs pacnpoctpaneHus. llepumon. Cxopocts
pacrpocTpaHeHuss W JiuHa BoOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HuTtepdepenims u udpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYUYECHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkTpomarautHoit BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIspU3anus, TUPpaKius,
untepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Tkana 37€KTPOMArHUTHBIX BOJH. [[pUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTIBI pAAUOCBA3U U TENEBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHndeckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MPOJIOIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaGmonenune orpakeHus: M MPEeTOMIICHUSI MEXaHUYECKUX BOJH.

HaGmonenne nuatepdepeHunu 1 Audppakiiuu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenune cBsI3WM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOM KOJeOaHHiA.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEJIOMIIEHUE,
noJispu3anus, 1udpaxius, THTEpPEPEeHITHSL.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. I[IpsMolMHENHHOE pacHpoOCTpaHEHUWE CBETa B
OIHOpOJHOM cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHus cBeta. [locTpoenne n3obpaxxeHuit B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Ler.

Cobwuparomnire 1 paccenBarolye TuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKasi CUjia TOHKOW JUH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U
pacceuBaromux JMH3aX. POpMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. WuTtepdepenuusi cera. KorepeHTHble HMCTOYHUKH.
VYcnoBusi HaOMONEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YciloBUE HaOI0aeHUs
[JIaBHBIX ~ MAakKCUMyMOB TIpU  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckrue yCTpPOWCTBA M IPAKTUYECKOE TPUMEHEHHE: OYKH, JyIa,
¢doToanmapaT, NPOEKIMOHHBIA armapaT, MHUKPOCKON, TEJIEeCKON, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPACHPOCTPAHEHNE, OTPAKEHUE M MNPEIIOMIICHHUE CBETA.
OnTudeckue npruodOpBkI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Moiesb CBETOBOA.

HccnenoBanrie cBOMCTB H300paKEHUM B JTMH3AX.

Moaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmonenue natepdepeHinm ceera.

Hab6monenune nudpakimu ceera.

HabGmonenue nucnepcuu cBera.

[lonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue cekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKY.

HabGmronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomol

W3mepenune nokazaress npeaoMiIeHUs CTEeKa.



HccnenoBanrie cBOMCTB M300paKEHUH B JTMH3AX.
HabGmonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuLBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crieruanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAICHUE
JUTUHBI.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEpruu GOTOHA C €r0 YACTOTON. DHEPTHs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdekra. «KpacHas rpanuiiar
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3p(DHEeKT Ha YyCTAHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (HoTodPdekra.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas Mmogmens aroMma. lloctynater bopa. W3nydyenue u mnorjomnieHue
(GOTOHOB TMpU TEpexojie aToMa ¢ OJIHOTO YpPOBHS SHEPruu Ha Jpyrou. Bumbl
criekTpoB. CIeKTp YPOBHEM SHEPrUU aTOMa BOJIOPO/IA.

BoinHoBbIE cBOVicTBa yacTull. Bosabl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJTu3M.

CNOHTaHHOE U BBIHYK/ICHHOE U3JTyUYCHHUE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPATbHBIM
aHau3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3€pa.

HabGmrogenue TMHeHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomuol

Habmronenue muHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CI0KHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pesepdopaa no onpesenenunto coctaBa pailnoakTUBHOTO
uznyuyenus.  CpoiictBa  anba-, Oera-, ramma-usiaydyeHus.  Bunushue
PaIOAaKTUBHOCTHU HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TpoTOHAa U HeWTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe uncio sijpa. M30Tormsl.

Anbda-pacnag. ONEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIlydeHre. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sijipe. SAnepubie cuibl. Jlepekt maccol sapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTo bl HaOJIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTaIbHbIe B3auMoieicTBUA. EqUHCTBO m3nueckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U NMPAKTHUYECKOE MTPUMEHEHUE: TO3UMETP, Kamepa
Busnbcona, siaepHbIil peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CUéT4YMK MOHU3HUPYIOLINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnsle padonul

HccnenoBanre TpeKOB YacTUIl (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiiemMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKUe 3BE3NBI, TUIAHETBI, UX BHIUMOC
NIBHKEHHUE.

ComnHeuHas cucTema.

Conune. ComHeuHass akTHUBHOCTh. McTtounuk sHepruu ConHuia U 3BE3.
3BE3/71bI, X OCHOBHBIC XapaKTEpPUCTUKHU. JlnarpamMma «CHeKTpajdbHbIM Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]] TJIAaBHOM TMOCJEA0BaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BoonMU CoJlHIA U
3BE3/. DJTanbl )KU3HU 3BE3.

Mneunsiii [lyte — nHama ['anaktuka. I[lonoxenue u nBwxeHue CoyHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YUEpHBIE ABIPHI B sApax
raJaKTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaOmtoiennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJI ONPeNeNeHuUs MONOXKEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1sd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B Teneckon JlyHsl, mianet, Mneunoro [lyru.

Oo0o01maromiee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M TUYECKOM cdepax AesITeIIbHOCTH YeTI0OBEKa, POJIb K MECTO (PU3UKH U
aACTPOHOMHH B COBPEMEHHOW HayYHOUN KapTHHE MHUPA, poJib (PU3UUYECKON TEOpUu B
(bopMHpOBaHUYU MPEACTABICHUHN 0 (PU3MUECKON KapTUHE MUpPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAaYUYHBIX
MPEICTaBJICHUHN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OuMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4yHbIM (akT, rumore3a, (puanueckas BeIWYWHA, 3aKOH,
Teopusl, HaAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pemIEHUE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI U MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, NPU3HAKK TMOJ00US TPEYroJbHUKOB,
ompe/ieleHUe TIOMIAIN MITIOCKUX PUTYp U 00BhEMA Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKUBOW MPHUPOJE, KoyieOaTeIbHBIC
JIBUOKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOUW MPUPOJIE, ICHCTBHUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEIIETKH, CTIEKTPATIbHBIN aHAN3.



l'eocpaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX  PYII,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JWHUM DJIEKTpONEpeaad, TEeHEepaTop IEePEMEHHOr0 TOKa,
3JIEKTPOABUTATEb, WHAYKIMOHHAS TI€4Yb, pajap, pPaauoNpUEMHUK, TEJIEBHU30D,
anteHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHUA [NPOI'PAMMBLI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne yuebOHoro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi (0a30BBIM YypOBEHb) JOKHO OOECIEUUTh JIOCTHXKEHHE CIICTYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusukay T0KHbBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYyKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNBITA JESITEIBHOCTH B MPOLECCE PEATM3allMi OCHOBHBIX HaIIPABJICHUN
BOCMUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYarOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUUYECKUX U
JIEMOKPATUYECKUX IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTH B MHTEpPECAX TIPa)KTAHCKOIO
00111ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OpraHU3allnu;

YMEHHUE B3aMMOJEHCTBOBATH C CONMAIIbHBIMA UHCTUTYTAMHU B COOTBETCTBUM C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUUCKON IpakIaHCKOW UJEHTUYHOCTH, TAaTPUOTU3MA,

LICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIIEC B
JIEATENbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero GU3NIeCcKoil HayKe;

5) Tpy10BOI0 BOCIIMTAHMS



WHTEpPEC K pa3nuuHbiM cdepam npodhecCuOHATBHOW NeATeTbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC TJIAHBL;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HJKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TIJI00aTLHOTO
XapakTepa dKOJOTMYECKUX MPoOIIeM;

IUTAHUPOBAHUE U OCYIIECTBJIICHUE JCUCTBUU B OKPYKAFOIIEH CpeJie HA OCHOBE
3HAHMA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTHMYECKONW HampaBIEHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUI 10 (PUBHUKE;

7) HIEHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOU JIeITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
n3y4deHus: GU3UKU OCYIIECTBIISITH MPOEKTHYIO U UCCIEI0BATEIBCKYIO ACSITEIHHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YYeOHbIE 1eiiCTBUA
ba3zoBble joruueckue AecTBUS:
CaMOCTOSATENbHO  (OPMYJIMpPOBAaTh W aKTyalH3upoBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENETATh UETU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHKECHUS,
BBIABJIATH  3aKOHOMEPHOCTM U IPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TTPH PEIICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBble uccienoBarejibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIIOUEBBIMU TOHATHUAMU M METOJAMH
bu3HUecKoil HayKH;



BJIAJICTh HABBIKAMU y4E€OHO-MCCIIEIOBATEIBCKON M MPOSKTHOM NEATeIbHOCTH
B 00sacT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHus 3aAad (PU3MUECKOTO COJNEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TMIO3HAHUS;

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUA, €ro
WHTEPIpETallii, MPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX
CUTYaIUsSIX, B TOM YKCJIE TTPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3Y €€ PEIICHUs], HAXOUTh apTYMEHTHI JJIs JOKA3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS,

aHATM3UPOBATh TMONYYCHHBIE B XOJE pEHICHHs 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOopMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAIHsM, OIICHUBATH MPUOOPETEHHBINA OIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (U3MKe B TPAKTUYECKYIO 00JIaCTh
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TTPETaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUS,

CTaBUTH MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ ungopmanueii:

BJIa/IETh HABBIKAMH MOJy4YeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISTH IOUCK, AaHalU3,
CHUCTEMATHU3AIMI0 U WHTEPHIpETalui0 WH(pOpMAIMU pa3IuYHBIX BUIOB U (opM
MIPE/ICTaBIICHNUS,

OILICHUBAThH JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONB30BaTh  CpeAcTBa  MHQPOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a]1a4 ¢ coOII0IeHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX W ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0C301acCHOCTH;

cO3/71aBaTh TEKCTHI (PU3MUECKOTO COJCpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYEHUS] UHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
dbopMy mpeacTaBIeHUS U BU3yalTnu3alliu.

KoMMmyHMKaTHBHbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEHNE HA YpOKax (U3UKH U BO BHEYPOUHOU JEATEITHLHOCTH,
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIUKTHBIX CHTyalldd ®  CMSATYaTh
KOH(DIIUKTHI;



Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON W WHJHMBUYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIHMX
MHTEPECOB U BOBMOKHOCTEN KXKIOTO WICHA KOJJICKTHUBA;

MPUHUMATh 1E€IM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH W
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBHMA,
pacmpenensaTh pojd ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHO pabOThI;

OIIEHMBATh Kau€CTBO CBOETO BKJIAJIa M KaXKJIOI0 yYaCTHUKA KOMaH/ bl B OOTUN
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE MPOEKThI, OICHWBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOPaXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACSITEIBHOCTh B 00JACTH
GU3MKK W acTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKOM pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacuupsATh paMK{ y4€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEANTOUYTCHUN;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 32 PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMHM  TO3HABATENBbHON  pedIieKCUM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHII W MBICIUTEIBHBIX TIPOLIECCOB, UX PpE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh NMPUEMBI pedieKCUu AJisi OIICHKH CUTYyalluu, BRIOOpa BEPHOIO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPU aHAIW3Ee pPe3yJbTaTOB
NeSATEeIbHOCTH,

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTHI JPYTUX TMPU aHaIU3e pe3yJbTaTOB
NeSATEeIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mporiecce noctukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI IPOTPAMMBI 110
bu3uke IS YPOBHA CpenHero oodmero oOpa3oBaHHS Yy OOydYarONIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN UHTEJJICKT, MpenoJiararoniui
c(hopMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIEHOE
COCTOSIHME, BUJICTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOUM AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpEeryJIMpOBaHUsl, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aJalnTUPOBAThCS K
AMOIMOHAIIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIKOYAIOUIECH CTPEMIICHUE K JOCTHMKECHUIO 1ENU U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTH, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3periarb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kjacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHHI:

JI€MOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJENIECH:
MaTepuaibHas TOUKa, HHEpLUaIbHas CUCTEMa OTCUYETA, aDCOIIOTHO TBEPAOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrnio3HaBaTh (pU3NUYECKUE SIBICHUS (IIPOLECCh) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA U



IEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHENHOE JABUKECHHUE,
cBOOOJHOE MajJeHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLMsI, B3aUMOJICUCTBHE
Ten, Tud@ys3usi, OpOyHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEI,
U3MEHEeHHe 00bEMa Tel MpU HarpeBaHUM (OXJaXJIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJEHCALMsA, IUIABJICHUE, KPUCTAIIM3ALMsA, KUIICHUE, BIAXXHOCTH
BO3/lyXa, IIOBBIIICHUE JABJICHHS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXKIYy INapaMeTpaMH COCTOSIHHS Ta3a B M3OIPOLECCAX, ANEKTpU3ALUS TEN,
B3aUMOJICCTBUE 3aPsJI0B;

ONKCHIBATh MEXAHWYECKOE JIBUKEHUE, MCIIONb3Yysl (PU3NUYECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIa,
UMITYJIbC T€JIa, KUHETUYECKash SHEPIus, MOTEHUHUAIBbHAS DHEPTUs, MEXaHW4YecKas
paboTa, MexaHMYecKas MOIIHOCTh; MpPU ONHWCAHUM MPABUIBHO TPAKTOBAThH
(Gu3NYeCKUi CMBICT HCIHOJBb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaxXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UYECKYIO BEITUUYHUHY C JPYTUMU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONb3ysl (U3MUYECKHE BEJIMYMHBL: JaBJICHHUE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKask DHEPrus XaOTUYECKOIO JBMIKEHHUSA MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAsSI SHEprus, paboTa rasa,
KO3 (PUIIMEHT TMOJE3HOTO JAEWCTBUS TEIUJIOBOTO JBHUTATENs; MpPU ONUCAHUU
NOPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCHOJb3YEMBIX BEJIUYMH, HX
0003HAUEHUST W €IWHUIBI, HaXOAUTh (OPMYJNbI, CBS3bIBAIOIIME JAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKHUE BEIMYUHBL AJIEKTPUUYECKUM 3aps,
IEKTPUYECKOE I10JI€, HANPKEHHOCTD 10U, IOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHHsS] M EIUHHUIIbI; YKa3blBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMUYHMHY C IPYTUMH BEJIMYMHAMY;

aHaJIM3UPOBaTh (PU3MUECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI Y IIPUHIIUIIBL: 3aKOH BCeMUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUs HWMILYJIbCa,
IPUHLAIN CYNEPIO3ULUA CWI, NPUHLUII PABHONPABUS HMHEPLUAIBHBIX CUCTEM
OTCY€TA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMmepaTypoi, MEPBhIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
JIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasinyarh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIb,
00J1aCTH) NPUMEHUMOCTH;



O0OBSACHITH OCHOBHBIC TPUHITUITBI ACHCTBUS MAIIHH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auvaTh YCIOBHS MX 0€30MaCHOTO UCIOIb30BAHUS B MOBCEIHEBHON
KU3HH,

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUECKUX SBJICHUN W
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW, MPU 3TOM
dbopmynHrpoBaTh MpodIeMy/3a1ady U THIIOTE3Y YIeOHOr0 SKCIIepUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pYA0BaHUS, TPOBOJAUTH OMBIT U (HOPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCNIEJIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MNPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCcHpOBaTh PE3yIbTATHI MOJIYYCHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH B BHUJIC
Ta0IuIl U TPaUKOB, JIeJIaTh BBIBOBI 10 PE3yIbTaTaM UCCIICI0OBAHUS;

cobroaTh npaBuiaa 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCICTOBAHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YeOHO-UCCIIENOBATEIBCKOW W IMPOECKTHOU
JESTEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyaoBaHus;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHON (U3WYecKoll MOENbIo,
UCTIOJIb3YS (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAM3a YCIOBUS 3a1a4u
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JJisI €€ pElIeHUs], MPOBOJUTHh PAcCUYEThl U OIICHUBATH PEATHLHOCTH
MOJIY4YE€HHOI'0 3HaYeHUs (PU3UUECKON BEIUUMHBIL;

pelaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKJICHH C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuvecKue sIBICHNUS,

WCIIO0JIb30BaTh MPHU PEUICHUH YU4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAITUOHHBIC
TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TIPEJICTABICHUS
y4eOHON ¥ HAy4YHO-TIONMYJISPHON WHGOPMAIINK, TOJTYYEHHOWM W3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKHU aHAITU3UPOBATH MOJIy4aeMy0 HHGOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B TTOBCETHEBHOM KU3HU IS
oOecrieueHns 0€30MaCHOCTU NpH OOpallleHHH € MPUOOpaMU U TEXHUYECKUMHU
YCTPOWUCTBAMH, NI COXPAHEHUSI 3JI0POBbS M COOJIOJICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeEIE;



paboTath B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpPENCNiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K konity o0yuenus B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOJEH, LEJIOCTHOCTh M E€OUHCTBO
bu3HUecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYEHHBIX (DU3UYECKUX MOJENCH:
TOYCUHBIN AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbIA UCTOUHHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa IMpHU pelieHuH (PU3NUECKUX
3ajad;

pacno3HaBaTh (U3MYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: IJIEKTPUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBHE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBHE MAarHUTHOIO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPAKECHHUE, MPEIIOMIICHHUE,
uHTeppepeHius, audpakius U TOJApU3AIMS  CBETa, JAUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddhekT), CBETOBOES AaBICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

OMHCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYID  MPOBOJMMOCTh  Pa3JIUYHBIX  Cpela) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMOJB3YS (PU3HMUYECKUE BEJIUYUHBL:
AJIEKTPUUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAMpPsIKEHUE, ICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIKYIAs CHiIa, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cwia Awmmepa, cuwia JlopeHna, MHIYKTHBHOCTb
KaTYIIIKH, SHEPrus HJICKTPUYECKOT0 M MArHUTHOTO TMOJed, MEPUoJ U YacToTa
Kojie0aHuil B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccuja ToKa B MpoIecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJie0aHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CHWJIa JIMH3BI, TIPU OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUU
CMBICJT HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M €IAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEJIUUYNHAMM;

ONUCHIBATh M3YyYECHHBIE KBAHTOBBIE SBICHHUS M TIPOLIECCHI, HCIOIb3Ys
bu3HUecKue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciajia, SHEPTUsl CBSI3U



ATOMHBIX SIZIEpP, TPU OIMUCAHWUW TMPABUIBHO TPAKTOBATh (DU3UYECKUNM CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIWHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYWHAMU,
BBIYHCIIATH 3HAYCHUE (PU3NUECKON BETNINHBI,

aHAIM3UPOBATh (PUBNYECKHUE TMPOIECCHl U SIBIICHUS, UCIONB3Yys (PU3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO M MapauIeIbHOTO
COCTMHCHMS TPOBOJHHUKOB, 3akoH JDkoyms—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKITUH, 3aKOH TPSIMOJIMHEHHOTO PacipoCTpaHEHHUs CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHE ODWHINTeHHa s (oTodddekra,
3aKOH COXpaHEHHUS HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUS MacCOBOTO YHCIA, TOCTylaTel bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, MpH 3TOM pa3indaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIpe/IeIATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJIST IPOBOTHHUKA
C TOKOM, cuiibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OMNHCHIBATh HM300paKEHUE, CO3/1aBAEMOE€ ILUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATD DKCIIEPUMEHTHI TI0 HCCIICIOBAaHUIO (DU3UYCCKUX SBICHUUA W
MIPOIIECCOB C HCITOJIb30BAHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3TOM
dbopmynHpoBaTh MpodIEeMy/3a1a9y U THIIOTE3Y YIeOHOr0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (HOPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHBIC M3MEPEHUST (U3MUCCKUX BEITUYUH, ITPU
TOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS U HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIIMUMH C UCTIOJIB30BAaHUEM TTPSMBIX
U3MEpPCHUI: TIPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUAEC TAOMUIl U TpaduKOB,
JIeIaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEOBAHUS;

cobroaTh npaBuiaa 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOTrO OKCICPUMEHTa, YYCOHO-HCCIIENOBATECIBLCKOW W IMPOCKTHOM
JESTEILHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1IAOOPATOPHOTO
000pyI0OBaHUS,

pemiaTth pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (U3WUYecKoll MOEINbIo,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9n
BBIOMpATh (DU3UYECKYIO MOJEIb, BBIJACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXonuMbIe NJisi €€ pEelIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
TIOJTYYCHHOTO 3HAYCHHS (PU3HUCCKON BETMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a]a4M: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKJICHHN C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBICHNUS;

WCIIOJIb30BaTh MPHU PEUICHUH YU4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAITUOHHBIE
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYpPHPOBAHUS, UHTEPIPETALIMU U TPEACTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISPHON WHGOPMAIINK, TOJTYYEHHOW W3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKHU aHATU3UPOBATH MOJIy4aeMyt0 HHGOPMAIIUIO;

OOBSICHATh TNPUHLMIBI JEUCTBUS MAaIllMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCJIOBUS UX 0€30MacCHOTO MCIOJIb30BaHMS B MOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PM3UKE B TOBCEAHEBHOM KU3HU JIJIs
oOecrieueHrs 0€30MaCHOCTU TpPH OOpallleHHH € MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJI COXPAHEHUS 3J0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAFOIIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBaTh palbOTy TPYIIIbI, palMOHAILHO pacHpeiesaTh O00sS3aHHOCTH U
MJIAaHUPOBATH JCSATEILHOCTh B HECTAaHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM MTPOOIEMBI.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JleMoHCTpHpOBaT, Ha TpHUMEpax poidb W MecTo (U3HKH B
GbopMHUpPOBaHUM COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B TIPAKTUYECKOM IESITETBHOCTH

moaei

10.2

YYuThIBaTH IPAHUIIBI MIPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJICTICH:
MaTepuaabHas TOYKa, WHEpIMAIbHAs cucTeMa OTCYETa, abCONOTHO
TBEPIOE TEJO, UJCATBHBIN T'a3; MOJIETIN CTPOCHUS T'a30B, )KUIKOCTEHN U
TBEPABIX TEJ, TOYCYHBIA SJIEKTPUUECKHUNA 3aps] — MNpPU PEIICHUU

(1)1/1314%01(1/1)( 3azaq

10.3

Pacno3naBath pusndeckue sBieHUs (MIPOIECCh) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KMHETHYECKOW TEOPUH
CTPOEHHs BEIlecTBA M DJJIEKTPOAMHAMUKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE, CBOOOJHOE TaieHHE
TeJ, NBWKEHHE IO OKPY)KHOCTH, WHEPLHS, B3aUMOJACHCTBUE TEII;
nuddy3usi, OpOYHOBCKOE JBIKEHUE, CTPOCHHE JKHAKOCTEH U
TBEPABIX TeJl, U3MEHEeHHe o0béMa Tel TMpU HArpeBaHUH
(OXJaxJeHnn), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHACHCAIIHS,
IUTaBJICHUE, KpHUCTAUIM3alMs, KHUIIEHHe, BIAXKHOCTh BO3/AyXa,
MOBBIIICHHE 1aBJICHU T'a3a [IPU €r0 HarpEBaHUHU B 3aKPBITOM COCYIIE,
CBA3b MEXIy IlapaMeTpaMM COCTOSHHS Ta3a B H30IpOLEccax;

QJICKTpU3alus TCII, B3aUMOJICHCTBUE 3apgaa0B

10.4

OnucelBaTh MEXaHHUYECKOE ABWIKCHUC, MUCIIOJIb3Ys (1)I/ISI/I‘-IGCKI/I€
BCJIMYUHBI: KOOpAUHATA, IIYyTh, NICPECMCIICHUC, CKOPOCTh, YCKOPCHHUC,
MacCa TCJjla, CHJIa, HUMIYJbC TCJId, KHHCTUYCCKAA OSHCPIrus,
MoTeHUUalIbHasA OSHEPIUd, MCXaHUUYCCKasd pa60Ta, MEXaHHUYCCKas
MOINHOCTB; IIpU OIIKMCAHUHN IIPABUJIBHO TPAKTOBATH q)H3quCKHﬁ
CMBICII HCIIOJIB3YEMbIX BCIIMYUH, HX 0003HAUYCHHI U CAWHUIIBI,
HaXOdUuThb q)OpMy.TILI, CBA3BIBAOIIUC JAHHYIO (1)I/I3I/ILICCKYIO BCJIIMYUHY

C ApYT'UMH BCIUYNHAMHA

10.5

OnuceiBaTh HN3YYUYCHHBIC TCIIJIOBLIC CBOMCTBA T€lI U TEIIOBBIC




ABJICHUS, UCIOJIb3Ysl (U3MUYecKue BEIUYMHBL JaBJICHHE rasa,
TEMIEpaTypa, CpedHsAs KHHETHUYECKas DSHEPIrUs XaoTHYECKOTO
JBWJKCHUS MOJIEKYJI, CPEIHEKBAJApaTU4YHAas1 CKOPOCTb MOJEKYII,
KOJMYECTBO TEIJIOThI, BHYTPEHHSAs OSHeprusi, pabora rasa,
KO3 (UIIMEHT MOJE3HOro JEHUCTBUS TEIUIOBOTO JBUTATENs; MpPH
ONMHMCaHUU  TPABUIBHO  TPAaKTOBaThb  (U3MUECKUN  CMBICT
UCIOJIb3yEMBIX BEJIMYUH, UX O0003HAUCHMS M €JUHUIIBI, HAXOAWUTh
(GopMyIbl, CBA3BIBAIOIIME JAAHHYI (U3UYECKYI0 BEJIMYUHY C

APYTUMU BCIIMYNHAM

10.6

OnucelBaTh M3y4YEHHBIE DJJIEKTPUYECKHE CBOMCTBA BELIECTBA U
JJIEKTpUYECKUEe sBIEHUS (TpoIecchl), HCMHONb3ys (U3NUECKUE
BEJIMYMHBI:  JIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOe  II0JIE,
HaNpspKEHHOCTh IOJISA, IOTEHIMAJN, Pa3HOCTh IOTEHLMAJIOB; IIPH
ONMMCAHWU  MPaBUIBHO  TpPAaKTOBaTh  (U3MUECKHM  CMBICT
UCTOJIb3YEMBbIX BEIMYMH, MX O0O3HAYCHMs U €AMHUIIbI; YKa3blBaTh
(G opMyIIbl, CBSA3BIBAIOILIUE JAaHHYIO (U3NYECKYIO BETUYHUHY C IPYTUMHU

BCINYHUHaAMH

10.7

aHAIM3UPOBATh (DM3MUECKHE TIPOLECCHl U SBICHUS, UCIOIb3Ys
¢du3nyecKue 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMUPHOTO TSAToTeHwUs, I, 11
u III 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHsS] MEXaHUUYECKON DHEPTUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHIHUII CYNIEPIO3ULIMU CHJI, TPUHIUII
PAaBHONPABUS HHEPLUHMAIBHBIX CHUCTEM OTCUY€TA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeHEl KUHETUYECKOW IHEPIHu TEIUIOBOTO IBHKEHHUS MOJIEKYJ C
a0COTIOTHOW TEeMIEepaTypoil, MEepBhIA 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpAaHEHUs AJIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu 3TOoM
pa3inyuaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €Tr0 MaTeMaTH4eCKOe

BBIp@KEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TPHUHIUIIBI JCHCTBUS MAaIlIWH, TPUOOPOB M
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUA HX O€30MacHOTO

HCIIOJIBb30BaHUs B HOBCGI[HGBHOf/i KHU3HHU

10.9

BbINONHATE SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUI
U TIPOLIECCOB C HMCIIOJIB30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEPEHHIA;
npu 3ToM GopMyJIMpOBaTh MpoliaeMy (3aady) U TUIIOTE3y YU4eOHOTo
JKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEJJI0KEHHOTO

000pyA0BaHMUs, TIPOBOJAUTH OMBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

OC}’H.IGCTBJ'IHTL npsAMBIC W KOCBCHHBIC HN3MCPCHUA (1)I/I3I/ILIGCKI/IX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIA COCOO M3MEpEHUs U




HCIIOJB30BaTh U3BCCTHBIC METOAbI OIICHKU HOFpGIHHOCTCfI H3M€pCHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIUYMHAMU C
VCIIOJIb30BAHUEM MPSMBIX H3MEPEHM; IIPU 3TOM KOHCTPYMPOBAaTh
YCTaHOBKY, (PUKCHUpPOBATh pE3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTU
(Gu3nUecKrX BEIMYUH B BUJIE TaOJIUI U TPa(UKOB, JIe1aTh BBIBOJIBI IO

pe3ysibTaTaM UCCIIeJOBaHMS

10.12

Cobmoate mpaBwiia 0Oe€30IacHOro0 TpyJAa MpU  MPOBENECHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOro OKCIepuMeHTa, yueOHO-
MCCIIEIOBATENIBCKOW M MPOEKTHON JEATEIIbHOCTH C MCIOJIb30BAHUEM

U3MEPUTEINIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PY0BaHUS

10.13

PemaTh pacuérHbie 3a7a4u C SBHO 3a/1aHHON (DU3HUECKON MOJAEINBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TMPHUHIIUIBI; Ha OCHOBE aHAlM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3NYECKYI0 MOJEb, BBIICIATH
¢uznyeckue BeIUUUHBI U GOPMYJIIbl, HEOOXOAUMBIE AJIsl €€ pelleHus,
MPOBOJIUTh pAacy€Thl M OLEHUBAaTh PEATbHOCTh MOJIYYEHHOTO

3HA4YCHUS (PU3UUECKOU BEJIMUYNHBI

10.14

Pemate Ka4€CTBCHHBIC 3aJa4u: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYUBYIO LICIIOYKY paccyxc):(eHI/HZ C OHOpOfI Ha U3YYUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘-ICCKI/I€ SIBJICHUSA

10.15

Hcnonb3oBaTh MpU pelIeHHMH Y4eOHBIX 3a7ad COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpUPOBAHUS,
UHTEPIIPEeTallud U NPEJCTaBICHUsS y4eOHOW M HAy4YHO-IOMYJISIPHOMN
UH(POPMAaLIUH, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATh MOIy4YaeMyt0 HH(pOpMaIHio

10.16

[TpuBOANTH MpHUMEpPHI BKJIAZA POCCUHCKUX U 3apyOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU g o0ecriedeHus: O€30MacHOCTH TIpu  OOpamieHuu ¢
npubopaMd U TEXHUYECKHMMH YCTPOWCTBAMH, I COXpPaHCHHS
3I0pOBbSl U COOJIFOJIGHUST HOPM DKOJOTHYECKOTO TIOBEACHUS B

OKpY’KaroIlen cpejie

10.18

PaGoTaTh B rpymne ¢ BHIMOTHEHUEM PA3THYHBIX COI[UATBHBIX POJIEH,
MJAHUPOBAaTh PabOTy TPyNIbl, palMOHAIBLHO PaCIPENEATh
00sI3aHHOCTH W TUIAaHUPOBATh JIEATENLHOCTh B HECTaHIAPTHBIX
CUTyalMsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXXIOI'0 U3 yYaCTHUKOB

TPYIIIBI B pelIEHHE paccMaTpUBaeMOl MpoOIeMbl




11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

JlemMoHCcTpUpOBaTh Ha HpUMeEpax poidb M MecTo (U3HKH B
dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOH IESITETbHOCTH

J'IIO,Z[GIZ, OEJIOCTHOCTb U €AUHCTBO (1)H3H‘l€CKOI>i KapTUHBI MHUpa

11.2

YYUTHIBATh T'paHULIbI IPUMCHCHU A N3YYCHHBIX (I)I/I3I/ILICCKI/IX MO,HGHCP’II
TOYCYHBIMN BHGKTpI/IT-ICCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MOZCIIb aTOMHOTO sApa ITpU pCHICHUN (1)I/I3I/ILIGCKI/IX 3aaaq

11.3

Pacno3naBate pusnueckue siBieHus (MpoLecchl) U OObICHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJAMHAMUKM M  KBAaHTOBOM  (DU3HKHU:
JJIEKTPUYECKasl MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JICHCTBHS  TOKa,  B3aMMOJCWCTBHE  MAarHMTOB,
9JIEKTPOMArHuTHasi MHIYKLHMs, JAEHCTBHE MAarHMTHOIO IIOJSA Ha
NPOBOJHUK C TOKOM H JBWKYIIUHCS 3apsfl, SJICKTPOMAarHUTHBIC
KosieOaHUsT W BOJHBI, NPSAMOJIMHEHHOE pAaCIpPOCTPAaHEHHE CBETa,
OTpakeHHe, TMpelloMJIeHHe, HHTepdepeHuus, Tudpakuus U
NOJIIpU3aLUs CBETA, AUCIEPCUsS CBETA, (OTOAIEKTpUUecKuil ahPpexT
(poroaddext), cBeTOBOE NaBieHHE, BOSHHUKHOBEHHE IHMHEHYATOTO
CHEKTpa aroMa BOJOPOJAa, €CTECTBEHHass M HCKYCCTBEHHas

paanoOaKTUBHOCTD

11.4

OnuceiBaTh U3YyYECHHBIE CBOMCTBA BeIIeCTBa (DJIEKTPUUYECKUE,
MAarauTHBIC, OIITHYCCKUC, SJICKTPHUICCKYIO IIPOBOAUMOCTD PA3JIMYHBIX
cpel) U DIEKTPOMAarHUTHBIE SIBJICHHS (MIPOLIECCHI), HCIONB3YS
¢usznyeckue BEIWYMHBI: DJJIEKTPUUECKUH 3apsii, cujla TOKa,
3JIEKTPUYECKOE  HAMNPSIKEHHUE, DIIEKTPUUECKOE  COMPOTUBIICHUE,
pazHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nosist, cuna Awmmepa, cuina JlopeHna, WHAYKTMBHOCTh KaTyIIKH,
SHEPIHsl JIEKTPUUYECKOTO0 M MAarHUTHOTO MOJEH, MepUoJ M 4acToTa
Kosie0aHui B Kose0aTeIbHOM KOHTYPE, 3apsi/l M CUJIa TOKa B IpoIiecce
TapMOHMYECKHX  OJCKTPOMArHUTHBIX  KojebaHuid,  (okycHoe
PACCTOAHUEC W OINTHUYCCKad CWJia JIMH3BI; IMPU OIIMCAHHUU ITPABHUIIBHO
TPaKTOBaTh (UBNYECKUN CMBICI HCIONB3YEMbIX BEIWYUH, HX
0003HAYEeHHsSI W EIUHUIBI, YKa3biBaTh (DOPMYIBI, CBS3BIBAIOIINE

JaHHYTO (1)H31/I‘-I€CKYIO BCJIIMYHHY C APYTUMH BCIUYNHAMHA




11.5

OnuceiBaTh M3yYEHHbIE KBAHTOBbIE SIBJIEHHS M  IPOLECCHI,
UCIIONIb3Ysl (PU3MYECKHE BEIUYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4acTOTa CBETAa, SHEPTUs U MUMITYJIbC (HOTOHA,
NepHo/JI oJypacaia, YHEPTus CBSI3U aTOMHBIX siIep; IPU ONUCAaHUU
OPaBUJIBHO TPAaKTOBAaTh (U3UYECKUH CMBICI  HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M E€JIUHHUIIBI; YKa3blBaThb (OPMYIIbI,
CBSA3BIBAIOIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMH

BCIIMYMHAMH, BBIYUCJIATH 3HAUYCHUC (I)I/I3I/ILICCKOI71 BCIINYHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U SBJICHHS, HCIOJIb3YS
¢u3uyeckue 3aKOHbl M NPUHLUMIBL  3akoH OMa, 3aKOHBI
MOCIIEAOBATEIBHOIO M IMApaUIEIbHOTO COCAWHEHHS INPOBOJHUKOB,
3akoH Jl>koyid — JIleHna, 3aK0H 2J1eKTPOMarHUTHOW MHIYKIIMH, 3aKOH
MPSAMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  TPEJIOMJIGHHS CBEeTa, YypaBHEHHE OWHIITEHHa A
dorosdexra, 3aKOH COXpaHEHUS HSHEPTrUH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJIIEKTPUYECKOrO 3apsiaa, 3aKoH
COXpAaHEHUs MacCOBOTO  4Yucia, MmocTyjaarel bopa, 3akoH
PaIUOAKTUBHOIO pacmana; IpU O3TOM pa3jindaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAXKEHHE U YCIOBUS

(rpaHM1IbI, 06J1ACTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'IfITB HAIpaBJICHUC BCKTOpa HWHAYKIMK MAarduTHOI'O II0JIA

IMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIHMCBIBATH H3o6pa>1<eHHe, CO34aBacMO€ IINIOCKUM

3€pKaJioM, TOHKOW JINH30M1

11.9

BBINONHATE SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUI
U TIPOLIECCOB C HMCIOJIB30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEPEHHIA;
pu 3ToM (OopMYIHPOBATh MPpobIeMy (3a7a4y) U THUIIOTE3y Y4eOHOTro
JKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEJJI0KEHHOTO

000pyA0BaHNs, TIPOBOJAUTH OMBIT U (POPMYIUPOBATEH BHIBOIBI

11.10

OcyuiecTBiIsATh MNpsMble U KOCBEHHBIE HU3MEpPEHUs (PU3NUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIA CHOCOO M3MEpEHUs U

HCIIOJB30BaTh U3BCCTHBLIC METOAbI OIICHKU HOFpCI.HHOCTCfI I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEJTMUYUH C UCTIOIBb30BAaHUEM
OpsIMBIX M3MEPEHUN; TMPU O3TOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCUpPOBaTh PE3yJbTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3HYECKHX
BEJIMYMH B BUJIE TaOJIUI ¥ TpaUKOB, 1e1aTh BBIBO/IBI IO pe3yiIbTaTaM

HCCICIO0BaHUA

11.12

CobmronaTe mpaBuiia  0e€30MacHOro TpyJda MpU  IPOBEACHUU




UCCIEOBAaHUN B paMKaxXx Yy4yeOHOro »SKCHEpPUMEHTa, Y4eOHO-
MCCJIE0BATENbCKON U MPOEKTHOMN AEATEIBHOCTH C HCITOJIb30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U 1a00PaTOPHOro 000py10BaHUS

11.13

PemaTth pacuérHble 3a7jaun ¢ SIBHO 3aJlaHHON (PU3MYECKOI MOJIETIBIO,
UCTIONB3ys (hPU3MYECKHe 3aKOHbI M NMPHUHLUIBI, HA OCHOBE aHAIM3a
yCIIOBUSL 33Jayd  BBIOMpATh (PU3NYECKYI0 MOJEb, BBIIEIATH
bu3nvecKue BeIUYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE JIJIsl €€ PEeIIeHUS,
IPOBOAMTH pacuy€Tbl M OLEHUBaThb PEAJbHOCTH IOJYYEHHOTO

3HA4YCHUS (PU3MUECKOU BEJIMYNHBI

11.14

Pemate  xauecTBeHHBIE  3aJauyd:  BBICTpaWBaThb  JIOTHUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHUHN C OMOPOIl HA U3yUYEHHBIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘-ICCKI/I€ SIBJICHUS

11.15

Hcnonb3oBaTh NpU pelleHHMH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(GOpPMALIMOHHBIE TEXHOJIOTUU JJIsl TOUCKA, CTPYKTYpUPOBAHUSA,
UHTEpIpeTalliy U MPeICTaBICHHUs y4eOHON M Hay4dHO-TIOMYJISIpHON
uH(pOpMalny, MOJyYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAIM3MPOBATH MOIy4YaeMyt0 HH(pOpMaIHio

11.16

OOBSCHATH MPHUHIIMIBI ASHCTBHUS MAIllUH, TPHUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCIOBHUS MX O€30MAaCHOTO HCIIOJIH30BAHHS B

MMOBCEIHEBHOM KH3HU

11.17

[TpuBOANTE MpHUMEpPHI BKJIAZA POCCUHCKUX U 3apyOECKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B 00BSCHEHHUE MTPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KHU3HM U1 o0ecriedyeHHss O€30MacHOCTM NpHU  OOpalleHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOHCTBaMH, MJsl COXpaHEHHUs
3I0pOBbsl U COOJIOAECHUS HOPM DSKOJIOTMYECKOIO IIOBEACHUS B

OKpY’KaIoIIeH cpelie

11.19

PaGotaTh B rpynme ¢ BBINOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMIbl,  PAlMOHAJIBHO  paclpeiessaTh
0053aHHOCTH M IJIAHUPOBATh JAEATENIHOCTh B HECTAHIAPTHBIX
CUTyalUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3 YYacCTHUKOB

IPYIIBI B pellIEHHEe pacCMaTpuBaeMoi MPoOIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3aena

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunbie
METO/IbI [I03HAHU OKpYXkKaroliero mupa. Pois
JKCIIEpUMEHTa U TEOpPUM B  IIpOIECCE

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3NUECKUX SBICHUN U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®usnueckue 3aKOHbl W TeOopuH. [ 'paHUIBI
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunnun coorsBercTBuss. Ponp m  Mecro
¢u3uku B (QOPMHUPOBAHUM COBPEMEHHOMU
HAay4YHOM KapTUHBI MHUpPA, B IMPAKTUYECKOU

NEeITEILHOCTH JII0JIEH

MEXAHHUKA

###HPari#KTHEMATHUKA

2.1.1

MexaHudeckoe JABHIKCHHC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOT'O

nBukeHust. CucreMa orcuéra. TpaekTopus

2.1

[Tepemenienue, CKOpOCTh (CpeHss CKOPOCTH,
MTHOBEHHass  CKOpOCTb) U  YCKOpEHHe
MaTepHaIbHOW TOYKH, WX MPOEKIMU HA OCH
CHCTEMBI KOOp/MHAT. CrnoxeHune

NIEPEMELICHUH U CIIOKEHUE CKOPOCTEN




PaBromepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOpEHUH, IIyTH U IepeMelieHus

MaTCpI/IaJ'[BHOI\/II TOYKH OT BPpECMCHU

CBobOosiHOE nazieHne. Y CKopeHue

CcBOOOIHOTO MMaJECHUS

KpPIBOJ'IPIHGfIHOC JABHKCHUC. PaBHOMepHOC
JABWKXCHUC MaTCpHaHBHOfI TOYKHU 1o
OKPY’KHOCTH. VYrinosas CKOpPOCTBD, JIMHEeHas
CKOPOCTh. HepI/IOI[ n qacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudyeckue  yCTpOWCTBA:  CHUIOMETP,
JIBIKEHUE CHApSAOB, LECIHBIE U PEMECHHBIE

nepenadn

[IpakTnueckue paboThlI. N3mepenune
MIHOBEHHOM  ckopoctd.  MccnenoBanue
COOTHOULIEHUS MEXIy My TSIMH,
IIPOWJICHHBIMU TEJIOM 3a IIOCJIEI0BATEIbHbIC
paBHbBIE  TNPOMEXYTKH  BpPEMEHH  IpH
PaBHOYCKOPEHHOM JBWXEHUU C HadaJlbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydyenue
JBWKEHHs IIapUKa B BSI3KOW JKMJIKOCTH.
N3yuenne JBUKEHUS Tejla, OPOLIEHHOTO

TOPU30HTAIIBHO

2.2

#iHPar#H# IMHAMUKA

2.2.1

[Ipunnun  otHocuTensHOCTH — [anmnes.
IlepBbii 3axkoH HerotoHa. MuepuuanbHbIe

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

223

Bropoii 3akon HeroToHa 1 MaTepralbHOU
TOYKM B MHEPLUAIBHOW CHUCTEME OTCUYETa
(MUCO). Tperuit 3axkoH HeroToHa s

MaTCPpHUAJIbHBIX TOYCK




224

3akoH  BceMupHoro  Tsarotenus. Cuna
TsokecTH. [lepBas KocMudeckass CKOpPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJNIBXKCHUS W CHJAa TPEHHs  IOKOS.
Koaddumment tpenus. Cuna conpoTUBICHUS

IIpu ABUXKCHUU TCJIa B JKUAKOCTU HUJIU Ira3eC

2.2.7

HOCTYHaTeJ'IBHOC " BpalllaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPJIOTO TEJa

2.2.8

MOMEHT CUJIbI OTHOCHUTEIIBHO OCH BPAIllCHUS.
I1meyo cumsl. YciioBUS paBHOBECUS TBEPAOTO
teaa 8 UCO

229

TexHuyeckne yCTpOMCTBA: MOAIIUITHUKH,

ABWIKCHUC NUCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTueckue paboThl. M3yueHue ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JeICTBUEM HecKobkux cwil. Mccinenosanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAOIINX
B JepopMUPYEMOIl NpYyKUHE U PE3UHOBOM
oOpasue, OT BENUYMHBI HX JAedopMaruu.
HccnenoBanue yCIIOBUI paBHOBECHS

TBép,[[Ol"O TCJIa, UMCIOLICTO OCh BpalliICHUSA

23

###Pari##3AKOHDBI COXPAHEHN A B MEXAHUKE

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

23.1 MaTepuaibHBIX ToueK. MMmynbc cuibl u
W3MEHEHUE UMITyJIbCa Tella

232 3akoH coxpaHeHuss wummnyiasca B HCO.
o PeakTuBHOE NBUXKEHNE

233 Pab6ora cunbl

234 MoIHOCTb CHIIBI

35 Kunetnueckass  5Hepruss  MaTepHAIBLHON
o TOUKH. Teopema 0 KHHETUYECKOW SHEPTUU

2.3.6

[lorenumansHas sHeprus. lloreHuuanbHas




SHEprus YIPYyTo nehopMUPOBAHHON
npyxuHbl. lloTeHuManbHas >3Heprust Tena

BOJIM3H MOBEPXHOCTH 3eMIIN

HOTGHHI/IEU'IBHI)IG N HCIIOTCHIIMAJIbBHBIC CHUJIBI.

CBs3b pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHU4YEeCKON SHEPruu
CUCTEMBI TeN. 3aKoH COXpaHEHHUSI
MEXaHUYECKON IHEPTUn

2.3.8 VYupyrue v Heynpyrue CTOIKHOBEHHUS

3.9 TexHu4eckue yCTponCTBa: ABUKEHUE PAKET,

o BOJIOMET, KOTIEP, NIPYKUHHBINA ITUCTOJIET

[IpakTnueckue paboTel. W3ydeHue cBA3M

23.10 CKOPOCTEM Teln MpH HEyNpyroM yzape.

HccnegoBanue CBSA3U pa6OTLI CHUJIBI C

W3MEHEHHEM MEXaHHMISCKOMN OHCPIUU TCJia

3 MOJIEKVYJISAPHA S ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
311 KMHETUYECKOMN TEOPHUH. bpoyHnoBckoe
neuxenue. udoysus. Xapakrep ABUKEHUS
Y B3aMMO/IEUCTBHS YaCTHIL BELIECTBA
Mopnenun cTpoeHusi Ta30B, XHIKOCTEH H
3.1.2 TBEPIABIX Tel U OOBSCHEHHE CBOMCTB
BEIIECTBa Ha OCHOBE ATHX MOJIeNel
31 313 Macca w™onekysn. KomnndecTBO BemiecTsa.
[TocrosinHas ABoragpo
314 TermmoBoe paBHOBecue. Temmeparypa u eé
uzmepenue. [llkana temneparyp Llenbcust
Mopnens  upeanpHoro rasza.  OcHOBHOE
3.1.5 YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOpPUU HJI€a]IbHOIO ra3a
AOcomoTHas TeMIieparypa Kak Mepa cpeaHei
3.1.6

KUHETHISCKOMN OHCPIrun TCIIJIOBOTO

JBKeHHs Jactul rasa. Illkana temnepartyp




KennBuna

VYpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbToHa

["a3oBbIe 3aK0HBI. M30mpoIIecchl B H1eaabHOM
rasze C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, n3odapa

TexHuueckue  yCcTpOWCTBA:  TEPMOMETD,

OGapomeTp

3.1.10

[TpakTnueckue pabotel. M3mepeHue macchl
BO3JlyXa B KJIacCHOM KoMHarte. MccnenoBanue
3aBUCUMOCTH MEXIY rnmapaMeTpamMu

COCTOAHUS pa3pCiKCHHOTO Ir'a3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMOI[I/IHaMI/I‘ICCKa}I CHUCTCMA. BHYTpeHHSISI
OHEPTUA TepMOI[HHaMHHGCKOﬁ CHUCTCMBbI H

CIOCOOBI €€ N3MEHEHHUS

322

KonnyectBo TemnoTs! 1 pabota. BHyTpeHHsIS

OHEPTHUA OAHOATOMHOI'O NACAJIBHOTO ra3a

3.23

Buasl Temnonepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIUs, U31yueHue. TermnoéMKocTh Tena.
VYnenpHas TEMJIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONICPCAavuC

324

IlepBb1it 3aKOH TEPMOJIMHAMUKH.
IIpumenenne [IEpBOro 3aKOHA
TEPMOJIMHAMUKH K M30IPOLECCaM.

I'paduueckas uHTEpIpeTaIys padboThI raza

3.2.5

TeroBble MamuHbl. [IpuHIMOBL KEUCTBUS
TEIIOBBIX MaruH. [IpeobpazoBanus sHEprUun
B TeIOBbIX MamuHax. Koaddumuenrt
nosiesHoro  aevictBusi  (mamee —  KIIJ)

TeruioBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoii 3aKOH TEPMOIUHAMHKH.
HeobOpatumMocTh MpoIieccOB B MPHPOJIE.

TennoBwie JABUT'aTCIIN. OKOJIOTUUECKHE




po0JieMbl TEII0IHEPTETUKN

TexHnueckue  ycTpoWcCTBa: JBUTATEIIb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOIMIbHUK, KOHTUIIUOHED
308 IIpakTrnueckue paboThI. N3mepenune

YAEIBHOM TEIIIOEMKOCTH

33

ATPET'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u KuneHue. YenbHas TeIoTa
napooOpa3oBaHusl. 3aBHCHMOCTH

TEMIICPATYPbI KUIICHUA OT JAaBJICHUA

332

AOCOITIIOTHAA YW OTHOCHUTEIbHAA BIIAXKHOCTH

BO3ayxa. HacwlleHHsli map

3.33

TBéprnoe  Temo.  Kpucramnmueckue u
amop(dHble Tena. AHU3ZOTPONUS CBOWCTB
KpPHUCTAJIJIIOB. Kunxue KpPHUCTAJLJIBL.

CoBpemeHHbIE MaTepuabl

334

[InaBienne W KpucCTauIM3aMsA. Y eIbHAs

TCIIJIOTA ITJIaBJICHHA. Cy6J'II/IMaI_[I/I}I

3.35

YPaBHeHI/IC TEILUIOBOro OaaHca

3.3.6

TexHuueckue yCTpPOWCTBA: TUTPOMETP U
NCUXPOMETP,  KaJOPUMETP, TEXHOJOTUHU
MOJY4YEHHUsI COBPEMEHHBIX MaTepHaIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHUHN

3.3.7

[IpakTnueckue paboThI. N3mepenune

BJIA’)KHOCTH BO3AyXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexkTpuzauust Tel. OJEKTPUYECKUM 3apsj.

JIBa BUIa AIIEKTPUYECKUX 3apsIIOB

[IpoBOHUKMY, JUBJIEKTPUKH u

MOJIYITPOBOAHUKHA

4.1.3

3akoH COXPAHCHUSA DJICKTPUICCKOTI'O 3apsaia

4.1.4

B3aumopeiictBue 3apsinoB. 3akoH Kynona




Onektpuueckoe  mnone.  HanpsxénHocThb
JJIEKTPHUUECKOTO HOJISL. [Tpunun
cynepno3uiuu. JIluHMUM ~ HaNpsHKEHHOCTH

QJICKTPHUYICCKOI'O I10JIA

PaGora cun QJICKTPOCTATUYICCKOI'0  ITOJIA.

ITorenuman. Pa3zHocTs moTeHIInanoB

HpOBOI[HI/IKI/I U OUBJICKTPUKU B MMOCTOSAHHOM
QJICKTPUYCCKOM  IIOJIC. I[H&TICKTPI/I‘IGCKaH

IMPOHUIIACMOCTD

DIEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa

TexHuueckue ycCTpOWCTBA:  3AIEKTPOCKOII,
JNEKTPOMETP, IEKTPOCTATUYECKAs 3aIUTa,
3a3eMIICHHE 3JIEKTPONPUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

[IpakTnueckue paboThI. N3mepenune

3J'IeKTpOéMKOCTI/I KOHACHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcaoBus CymIeCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. VMCTOYHMKM TOKa.
Cuina Toka. [TocTosTHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka 1enu
423 DNEeKTpUUECKOe CONPOTUBJIEHHE. Y IeJIbHOE
o COINPOTHBIICHHUE BEIIECTBA
424 [TocnenosarensHOE, napajieNibHOE,
o CMEIIaHHOE COEANHEHNE ITPOBOJHUKOB
Pa6ota snexrpuyeckoro Toka. 3akoH J>xoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuna (mamee — 3/C) u
4.2.7

BHYTPCHHEC COIMPOTUBJICHHUEC HCTOYHUKA

Toka. 3akoH Oma sl MOJHOM (3aMKHYTO)




anexkTpuyeckoi nenu. Koporkoe 3amblkaHue

4.2.8

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METAJUIOB oT TEMIIEPaTypBhI.

CBepXIpoBOIUMOCTh

4.2.9

OnexkTpuueckuid TOK B BakyyMe. (CBolicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBOIHUKH. CobOcTBeHHast u
npUMecHas POBOJUMOCTb
noJynpoBoHUKOB. CBOICTBa p-n mepexosa.

[TomynpoBOIHUKOBBIE TPUOOPEI

4.2.11

3HeKTpI/I‘IeCKI/II7I TOK B QJICKTPOJIUTAX.
3J'I€KTpOJ'II/ITI/I‘-I€CKa$I JUCCoInanus.

DnexTponaun3

4.2.12

DIEKTPUYECKUI TOK B rasax.
CaMOCTOSTENBHBIA W HECAMOCTOSTEIBHBIN
pa3psaa. Paznuynbie TUIIBI CAMOCTOSITEILHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuyeckue  yCTpONCTBa:  aMmIepMETp,
BOJIBTMETP, peocTar, HUCTOYHUKHN TOKa,
JJIEKTPOHArpeBaTEIIbHbIE npuoopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJICHMS, BAKYYMHBIN
IUOJ, TEPMUCTOPbI U  (HOTOPE3UCTOPHI,

HOHynpOBOI[HHKOBBIfI Auoa, raJlbBaHHUKa

4.2.14

[IpakTHyeckue paboTHI. N3yuenue
CMEILIAHHOTO COCIMHEHMS PE3UCTOPOB.

Uzmepenne DJIC ucTOUHMKA TOKa MU €ro
BHYTpPEHHEro cornpoTtusieHus. HabGmronenue

AIIEKTPOITH3a

11 KIIACC




Kon
pa3aeia

Koanposepsiemoro
3JIEeMEHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

4.3.1

TlocTostHHBIE MarHUTHL. B3aumoaencTBue

IIOCTOAHHBIX MaroHuToOB

43.2

MarnutHoe mone. BekTop MarHuTHON
nHayknud.  IlpuHnmun — cynepnosunun.
JIuann marnuTHON MHAyKuMu. Kapruna
JIVHUM  MarHuTHOM HWHIOYKIUU  TOJS

INOCTOAHHBIX MaroHuToB

433

MarsnuTHO€e Moje MPOBOJHHMKA C TOKOM.
KapTtuna nuHuit nosist JIMHHOTO MPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OMBbIT
Opcrena. B3anmozeiicTBre npoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAIIPaBIICHUE

435

Cuna  Jlopenuma, €€ Moaynb u
HampasjeHue. JIBuKeHue 3apsyKeHHOMN
YaCTHUILbI B OJHOPOJHOM MarHUTHOM IIOJIE.

Pabota cusl Jlopentia

4.3.6

SIBiIeHME DIIEKTPOMArHUTHOW HHAYKIUH

4.3.7

[Torok BeKTOpa MarHUTHON UHIYKIIMH

4.3.8

DJ1C WHIYKITUU. 3akoH

ANEKTpOMarHuTHOW MHAYKIu Papanes

4.3.9

BuxpeBoe anexrpuueckoe nose. I/IC
HHAYKOUHU B HNPOBOJAHHUKE, IABMIXKXYIICMCH
MOCTYTATENBHO B OJTHOPOJTHOM

MAardiuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

NHIyKTUBHOCT. SIBnenne

camounaykiuu. J/1C camonHyKunu

4.3.12

BHGPFI/IH MArauTHOIO IIoJIs1 KaTylIKu C




TOKOM

4.3.13 DJIEKTPOMAarHUTHOE T0JIE
TexHuueckne yCTpOWCTBA: IOCTOSTHHBIC
MAarHuTHI, AJIEKTPOMArHUTBHI,
4.3.14 AIIEKTPOJBUTaTE b, YCKOPUTEIN
SNIEMEHTApHBIX ~YacTHll, WHIYKIHMOHHAS
neyb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJI1 KaTYHIKHM C TOKOM.
4315 HccnenoBanne A€MCTBUSA MOCTOSTHHOTO

MargsurTa Ha paMKy C TOKOM.

Uccnenosanue SIBJIEHUS

3JIEKTPOMATHUTHON MHIYKIIHH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenpHas cucrema. CBOOOIHBIE
Kojebanus. ['apMoHUYEeCKUe KoJeOaHusI.
[lepuon, wacroTta, amruutyna u ¢asa

KoJIeOanuii

[IpyxvHHBIA MasTHUK. MatemMaTU4ecKui

MasTHHUK

ypaBHeHI/Ie TrapMOHHUYCCKHUX KoJIeOaHHMiA.
Kunemarnueckoe )51 JAUHAMHUYCCKOC

OIMCAHUE KOJIEOATENBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
rapMoOHHUYecKux  KoneOaHusix.  CBs3b
aAMIUTUTYIBI KoJieOaHuit HCXOIHOMN
BEJIMYUHBI C aMIUTUTYyIaMU KoJieOaHui e

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTYp. CBOOOMHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UeaIbHOM  KOJEOATEIIbHOM  KOHTYpE.

Amnanorus MCXKAY MCXAaHHYCCKUMHU U

QJICKTPOMATIrHUTHBIMHA KOJIEOaHMSIMH.




®opmyiia ToMcona

3aKkoH COXPAaHCHUS DHEPIUU B UACAJIBHOM

KoJie0aTeIbHOM KOHTYPC

5.1.7

BI)IHY)KZIGHHI)IC MCXAaHHNYCCKHUC
konebanusa. Pesonanc. Pe3onaHcHas
KpHUBasl. BrinyxneHHbIC

OJICKTPOMArHMTHBLIC KOJICOaHHS.

[lepemennbiii  Tok. CUHYCOUAAIBHBIN

IIEPEMEHHBIN TOK.

Mo1HoCTh [IEPEMEHHOI0 TOKA.
AMIUTNTYTHOE M IEUCTBYIOLIEE 3HAYCHUE

CHJIBI TOKA N HAIIPSKCHUSA

5.1.10

Tpancdopmatop. IIpoussoxactso,
nepeaada U NoTpediIeHne AIEKTPUYECKON
SHEPruM. OKOJOTMYECKHE PHUCKH IIPH
IIPOU3BOJCTBE JJIEKTPUYECKOM HDHEPIHH.
Kynerypa HCIIOJIb30BaHHUS

QJICKTPOSHECPTHU B MMOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue yctpoiicTBa: celicmorpad,
AIEKTPUYECKUAMN 3BOHOK, JINHUA

QJICKTpoIIepc a1

5.1.12

[IpakTuyeckue paboTel. HMcciaenoBanue
3aBHCHMOCTH NEpHUOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTU OT JJIMHBI HUTH U Macchbl
rpy3a. MccrnenoBaHue nepeMeHHOro TOKa
B e u3 [IOCJIE0BATEIBHO
COECIMHEHHBIX KOHJIEHCATOpa, KaTYIIKH U

pesucTopa

52

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbI

MexaHH4ecKHe BOJIHBI, ycnoBus
) pacnipoctpanenus. Ilepuoa. CKopocTh
>21 pacTpOCTpaHeHHss W  JUIMHA  BOJHBL
TTonepedHkie ¥ MPOIONBHEIE BOIHBI
522

Wutepdepenims U audpakius




MEXaHHNYECCKUX BOJH

523

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. Tem0Op 3Byka

524

DONeKTPOMarHuTHbIC  BOJHBL. Y CIIOBHS
W3JIy4YECHHUS] BJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranusa Bektopos E, B u v

B BHGKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)kKeHHE, NIPEJIOMIIEHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepeHuus. CKopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 31eKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIIBI PAaAMOCBSA3H U TEIEBUICHHUS.
Panuonoxarnus. DNeKTPOMarHuTHOE

3arpsiI3HEHUE OKPYXKAIOLIEH Cpeabl

528

TexHu4yeckue ycTpolcTBa: My3bIKaJbHBIC
MHCTPYMEHTHI, yIIBTpa3ByKOBast
JMarHOCTHKa B TEXHUKE M MEIUIUHE,
panap, paguMoOnNpuéMHHK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsimonuHeitHoe pacrpocTpaHeHHne

CBETa B OJJHOPOAHOI cpene. Jlyd cBera

532

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
ceera. [locTpoeHne n300payKEeHUH B IIIOCKOM

3epKase

5.33

[penomienne cBeTa. 3aKOHBI TPETIOMIICHUS
CBeTa. AOCOIIOTHBIH MOKa3aTelb

MMPCIOMIICHUA

534

IomHoe BHYTpPEHHEE OTpayKECHHE.
[IpenenbHbIN Yyroyl OJHOIO BHYTPEHHETO

OTpaXXCHUA




535

Hucnepcust  cBeta. CIIOXKHBIH — cOCTaB

oenoro ceera. L{Bet

5.3.6

CoOuparoliie M paccenBaroUIve JIHH3bI.
Tonkas nuH3a. DOKyCHOE PACCTOSHHE U
ONTUYECKass  CUjJa  TOHKOW  JIMH3BL.
[TocTpoenne n300paxeHui B
COOMpAIOIINX U PACCEUBAIOIINX JTHUH3AX.
®opmysia TOHKOW JIMH3BI. Y BEIUYECHHUE,

JaBaeMoe€ JIUH30H

5.3.7

Hpeﬂenm MIPUMCHUMOCTHU

FCOMeTqueCKOﬁ OIITUKH

5.3.8

WNurtepdepennuss  cBera. KorepeHTHbIe
UCTOYHUKU.  YCIOBUS  HAONIOACHUS
MaKCHMYyMOB " MHUHUMYMOB B
MHTEp(EPEHIIMOHHON KapTHHE OT JBYX

CI/IHq)EBHBIX KOT'CpCHTHBIX UCTOYHUKOB

539

Hudpakus  cBera.  [IudpakunoHHas
peméTka. YcnoBue HaOIIOCHUS TIaBHBIX
MaKCUMYMOB npu najieHuu
MOHOXPOMAaTHYECKOTO CBETa Ha

TUQPPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ'IHpI/BaI_II/IfI CB€Ta

5.3.11

Texnuueckue ycTpoilcTBa: OYKH, JIyTa,
¢doToanmnapar, NPOEKIMOHHBIN amnmapar,
MHUKPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTHKA,  JAW(pakIUOHHAs  peméTka,

TIOJISIPOU T

5.3.12

[IpakTuueckue  pabotel.  M3mepenue
nokaszarens npesnomienus. MccienoBanue
CBOMCTB  M300pakeHMH B  JUH3aX.

Ha6J'IIOI[eHI/Ie AUCTICPCUN CBCTA

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynmatel TEOpUHU

OTHOCHUTCIBHOCTHU ! HWHBAPUAHTHOCTD




MOAYJIA CKOPOCTU CBE€Ta B BaAKYYMC,

MNPUHIUIT OTHOCHUTCIBHOCTH OHHITEeHA

OTHOCUTENIBHOCTD OITHOBPEMCHHOCTH.

6.2 3ameyieHHe BpPEMEHH U COKpaIleHUE
JUTAHBI
6.3 DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI

CBs3b Macchl ¢ HEprued U HUMIYIbCOM
6.4 CBOOOJHOM YacTHUIbl. OHEPrusi IMOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

RJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna [lnanka cBs3m
7.1.1 SHEepruM (POTOHA C €ro 4acToTON. DHEeprus

U UMITYJIbC POTOHA

OTkpbITHE u UCCIIeIOBaHHE
7.1.2 dbotoadpdexra. Ompitel A.I'. Cronerona.

3akoHsbl poTodddexra

YpaBHeHue OWHIITEHHA I8
7.1.3 dbotoadpdexra.  «Kpacnas  rpanunan
¢doro3ddexra
7.14 Hasnenue cera. OnwiTel [1.H. JIeOGenena
7.1.5 XHUMHUYECKOE ICHCTBUE CBETA

Texuuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 ¢dboTonaTyuk, COJIHEYHAs Oarapes,

CBETOJHNO

CTPOEHME ATOMA

Monens atoma Tomcona. OnbBITE
7.2.1 Pezepdopaa o ucciienoBaHuio CTPOSHUS

aToMa. HnaHeTapHa;I MOZACIb aTOMa

Iloctymater  bopa.  M3snyueHue u
HOMJIOIIEHHE (DOTOHOB MpH  MEpexoje
7.2.2 aToMa ¢ OJHOIO YpOBHS DJHEPrUU HaA
npyroi.  Bumbr  cnektpoB.  Choektp

ypOBHCfI OHCPIrur aToMa BOAOpOJaa




7.2.3

BomHoBrle cBoiicTBa yactui. BoaHBI ne
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm. Jludpakiust 27IeKTpOHOB Ha

Kpucrajuiax

7.2.4

CnoHTanHoe B BBIHYKACHHOC U3JTYy4YCHUC.

YcTpolcTBO M IpUHLIKIT paboTHI Jlazepa

7.2.5

TexHuyeckue yCTpoucTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOIT), Jla3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckue pabotel. HabmoneHue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[eHI/I}I U peructpannuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTHBHOTO u3MydeHus. CBolcTBa
anbda-, Oera-, raMMa-Hu3JIy4eHusl.
BnusHue paguoakTMBHOCTH Ha JKUBBIE

OpraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas mozxens siapa I'elizenOepra —
WBanenko. 3apsin sapa. MaccoBoe 4nciio

saapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. [amma-
U3NydeHue. 3aKOH  PAaJUOAKTUBHOIO

pacrmana

7.3.5

OHepruss CBSI3UM HYKJIOHOB B  fJpe.

Snepubie cunbl. Jlepekt Macchl spa

7.3.6

HI[CPHBIC pCaknuuu. I[eJ'IeHI/Ie N CHUHTC3

saep

7.3.7

Anepubii  peakrop.  TepmosinepHsbIi
cuHre3. [IpoGieMbl U  THEpCHEKTHBHI

;mepHoﬁ OHCPI'CTHKH. ODKOJIOTHYECKHE




ACIICKTHI SII[CpHOI\/II OHCPICTUKU

7.3.8

BHCMGHTapHBIe JaCTHUIbI. OTKpHTI/IC
MMO3UTpOHA. CDYHI[aMeHTaJ'IBHLIe

B3aWMO/ICUCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
KaMmepa BuibcoHa, sAIepHBI peakTop,

aTomHas bomOa

7.3.10

[Ipaktndyeckue pabotel. MccaenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Besnus, sipKue

3B63,[[BI, IJIaHETHBI, X BUAUMOC IBHIKCHUC

8.2

Connaeuynas cucrema. IlmaHeTsl 3eMHOI
T'pyIIIbI. IImaHeTBI-TUTaHTh n ux
CIIYTHUKU, KaPJIUKOBBIC IIJIAHCTHI. Marjsle

Tenna COJTHEYHON CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

ConHeyHast aKTUBHOCTD

8.4

NcTtouynuk sHeprun CostHua 1 3B€371

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPHCTHKH:
Macca, CBETUMOCTb, PaJHycC, TeMIIepaTypa,
ux B3aHMOCBSI3b. Jnarpamma
«CTICKTPAJBbHBIA KJIACC — CBETUMOCTBY.
3BE30BI  TVIABHOM  MOCIIEIOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE&3/] TTIABHOI IOCICAOBATECIILHOCTH

8.6

Baytpennee CTpOEHUE 3BE3N.
CoBpemeHHbBIE IIPEACTABIICHUS 0
poucXokIeHnn U 3Bomonuu ConHia u

3BE3]1. DTambl )KU3HU 3BE3]

8.7

Mneunsiii IlyTe — Hama ['amakTuka.
CnupanbHass  cTpykTypa  ['amaktuku,
pacmpeznelieHne 3BE3M, Tra3a U IbUIH.

Ilonoxenue u JBUXKCHHE COJ'IHI_Ia B




lamaktuke. Ilmockas wu cdepuueckas

MOJACUCTEMBI [ anakTUKu

8.8

Tuner ramaktuk. Paguorajaktukh WU

KBa3apbl. YEpHBIE IBIPHI B A/Ipax TAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil.
3akon Xa0O0Oma. PasOeranue TranakTHK.
Bo3pact u paguyc Bcenennou, teopus
bosbmioro B3peiBa. Mogens «ropsiueit

Bcenennoi». PennkroBoe nsinyueHue

8.10

MacmrabHast  cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsie mpooaembl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

dusuka. 10 kiaacc. bazosblii ypoBenb. YueOHuk. Mskuiues I'.51., byxosues
b.b., Yapyrun B.M. nox pexakuuei IlaprgpentoeBoit H.A. AO
«M3nareabcTBo «IIpocBemenue», 2023 roa.

®usuka. 11 kaacc. bazoBblii ypoBenb. YueOnuk. Makumesn I'.51., ByxoBues
Bb.b., Yapyrun B.M. nox pexakumueii IlaprgpentreBoit H.A. AO
«M3nareabcTBo «IIpocBemenune», 2023 roa.

®u3uka. 10 - 11 xkaacc. bazosblii ypoBenb. COOpHHK 3a1a4 110 pu3uKe.

PoimkeBuu A.Il. AO «MU3nareabcTBo «IIpocBemenune

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJISA

®dusuka. 10 kiaacc. bazosblii ypoBenb. YueOnuk. Msakuiues I'.51., byxosues
b.b., Yapyrun B.M. nox pexakuuei IlaprgpentoeBoit H.A. AO
«M3narenbcTBo «IIpocBemenue», 2023 roa.

®dusuka. 11 kaacc. bazoBblii ypoBenb. YueOnuk. Makumes I'.51., ByxoBues
Bb.b., Yapyrun B.M. nox pexakumueii IlaprgentreBoit H.A. AO
«M3nareabcTBo «IIpocBemenune», 2023 roa.

®dusuka. 10 - 11 kinacc. bazosbiit ypoBenb. COOpHMK 32124 110 puU3MKe.

PoimkeBuu A.Il. AO «M3pareabcTBo «IIpocBemenune



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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