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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TPeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOI mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Taxke c¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIUKA TIpernojiaBanus yuyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHMu3anusIX Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa obyuatommxcss 10-11 kimaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESITEIIBHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTb pEaM3allUd MEXKIIPEIMETHBIX
CBA3eH (U3HKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHbIMU TNpenMeramu. B Hel
ONPENENSAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CpPEAHEro oOIero
o0Opa3oBaHMsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUIHOCTHBIE,
MeTalpeaIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIFOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmMera «Pusnka» mo rogam o0ydeHusl.

du3nka Kak Hayka O Hambosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMAasl B
KauecTBe y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuil 00 okpysxaroriem mupe. LIIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoIIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, IIOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHMM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusudeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPAHCHOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne (Pu3MKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (opMuUpoOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO]I MO3HAHUS TIPY BHITIOJIHEHUHU UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca (usuku s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHLMIBI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepHal U3 BCEX pa3/ieioB (DU3UKHU, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepual Kypca (uU3MKH
0o0beqMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
dopMupoBaHrE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzainus npearnosaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn Cc pa3BuTMEM OOILIECTBA, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMHU 1 SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii  nanpaenrennocmu. Kypc ¢usukm npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTMYECKUM Ipo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTMM, a Takxke 0O0CYXIeHUs
npo0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHHUNA O
CTPYKType HOCTpOoeHus: (pU3NYECKoil Teopuu, posiu (pyHAaAMEHTAJIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O IPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpPUHM, JJI1 ONUCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JEsTeIbHOCTH O0Yy4YaroUIUuXCs.
Jis  6a3oBOoro ypoBHA Kypca (HU3MKM — DOTO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme mo ¢u3nke oObeIUHEHBI B OOLIMI CIHUCOK YYEHHYECKHX
paKTUYECKUX padoT. Brijenenne B ykazaHHOM mepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJS M  OLICHKH, OCYIIECTBISIETCS  Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXONd U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabunera @usuku. Ilpu »>TOM oObOecrieunBaeTCs OBJAJICHUE
0o0y4arouMMuUCs yMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCA PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM Ay1d pacd€THBIX 3a7ad NPHOPUTETOM SIBJIAIOTCS 3a7a4M C SIBHO
3aJJaHHOW (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE TPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M HUHTETPUPYS 3HAHHUS U3
pa3HbBIX pa3nenoB. [[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0BbsICHEHHE TMpOoTEeKaHusi (U3MYECKUX SBJICHUA W TPOLECCOB B OKpPYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNd sl CUTYyalluu MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ t1peboBanmsimu DPI'OC COO k wMarepuaibHO-
TEXHUYECKOMY OO€ecCledeHHI0 Y4eOHOro mpolecca 0a30BbIi ypOBeHb Kypca
(buU3HKK Ha yPOBHE CpeIHEro 00I1Iero o0pa3oBaHus JI0JKEH U3y4aThbCs B yCIOBUAX
IpEeIMETHOr0 KaOuWHeTa (U3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LuKiIa. B kabunere (pu3mku DOMKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpyAOBaHHWE ISl BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYSHHYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIMOHHOE
06opyoBaHUe.

JleMoHcTpaniuoHHOe 00opyJoBaHue (opMupyeTcs B COOTBETCTBUM C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M OOECHeunBaeT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (U3UKE KIIIOYEBBIX JAEMOHCTpALUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 0O0OpyJIOBaHUE [JIi YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopMupyeTcss B BHIE TEMAaTHYECKMX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudecKre KOMILUICKTHI
7a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU HENIIMH U3yUeHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHume wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUA U (DOPMHUpPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUS
OCHOB CTPOCHHSI MaTepHH U (YyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE€ YMEHUU OOBICHATH SBICHUS C HCIOIH30BAaHUEM
(bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTAaBICHUNA O PONM (PU3UKU IS PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX 1eei o0ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a7ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEITHETO O0IIEero 00pa3oBaHusI:



e mnpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buzmuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHMS  JUIS
OOBsICHEHHUS (PU3WYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUN B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEUICHUS PAa3IUYHbIX 3a7ad4 C $BHO 3aJIaHHOM
bu3nyeckol MoAeNblo, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAOLIYIO
cpeny;

e OBJAJCHUE METOAAaMHU CAMOCTOSITENBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTalnud HHpopmamu,
OIPEENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpEAHEro OOLIero
obOpazoBanust otBoguTca 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeueHb J1abopaTOpHBIX U
IPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BbIOOP
IpOBENEHUs J1A0OPATOPHBIX PabOT M OMNBITOB C YYETOM MHIWBHIYalIbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHbie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOPUM B MPOLECCE MO3HAHUS IPUPOBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pU3MYECKUX SBJICHUA W TpoiieccoB. HaydHble THIOTE3BI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Gu3NKu B (OPMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsie CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOUYKHM, UX MNPOCKUMU HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe nBrokeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTH W NEPEMEIICHUA
MaTepuaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHUs.

KpuBonmHeitHoe  nBMKEHWE. J[BMKEHHWE  MaTepuallbHOW TOYKH IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon n wactora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBW)KEHUE CHAPSAJOB, UEIHBIE U PEMEHHBIE MTEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue JBUKEHUHN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHusi CBOOOHOr0 MaJ eHHs.

Hamnpasiienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3ydeHre HEpaBHOMEPHOTO JABMKEHHS C LEIBIO ONPEAEIECHNUsS MTHOBEHHOU
CKOpOCTH.

HccenenoBanne COOTHOLIECHHST MEXAY MYTSIMHU, HNPONUACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBLHBIE PABHBIE IPOMEXYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS LIapUKa B BA3KOU )KUIAKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['ammmnes.  lIlepBeiii  3akoH  Hprotona.
HNHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipununun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproToHa U1 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Kosduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBHX)KECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€ U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunel. Ycmous
paBHOBeCUSA TBEPAOIrO TEA.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: IOIUIMIIHUKH,
JIBWKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue nHepUUH.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

Cnoxxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUU.

CpaBHEHHE CUJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JeopMaruu.

HccnenoBanue yClIOBUM paBHOBECHUS TBEPAOrO TeJla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbec cuiibl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAaHEHUS UMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpoBaHHOM  TIpyXuHBI.  [loTeHnManbHAsT  2HEpPrust Tejda  BOJIU3H
MIOBEPXHOCTHU 3E€MIIH.

[loreHnuanbHple W HENOTCHUWAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUM CHCTEMBI TEll.
3aKOH COXpAaHEHUSI MEXaHUYECKOM IHEPTUMU.

Yapyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTeHIIMATLHOM YHEPTUU B KHHETHYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI ¢ UBMEHEHUEM MEXaHMYECKOW YHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosnekys. KonnuecTBo Bemectsa. [loctositnaas ABoranpo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPrud TEIUIOBOTO JBWXEHUA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B HACaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE TUCKPETHOE CTpOEHHE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OnbiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Monens, wiutrocTpupyomas Ipupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMSI MJI€aJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  WJAEAJIbHOrOo  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpPruv B TEIUIOBbIX MamuHax. KosdduuueHt mnose3noro
nevictBus TemwtoBoi mammHbL. [ukn KapHo m ero xoaddummeHT mojae3Horo
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku u3 OYTBUIKM TMOJ JCMCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUSA).

M3meHeHre BHYTPEHHEN SHEPruu (TEMIIepaTyphbl) TeIa Py TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kunenuve. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbI mnap. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaiioB. Kujakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJIu3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJIICHUU.

Cnoco0bl U3MEpPEHHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIaBJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3/yXa.

Paznen 4. JaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsaoB. [IpOBOAHMKM, IOUANEKTPUKU W TOJYIPOBOJHHKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoid.  [IpuHuun



CyNEPHO3ULINU IJIEKTPUUECKUX MOJeH. JIMHUMM HanpssKEHHOCTH DJIEKTPUYECKOTO
OJIAL.

Pabora cun  anexktpocrarnueckoro  moisd.  [lorenmuman.  Pa3sHocTb
NOTEHUHANOB. [IpOBOOHMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas NpOHULAEMOCTD.

OnekTpoéMkocTb. Konaencarop. DneKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: DIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE DJIJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IE€UCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBrue HaJIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IIJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

ONEeKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, IapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAsl CUla W BHYTPEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa.
3axoH Oma a1 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DneKTpUYecKuid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMECHas IIPOBOJMMOCTh
NoJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B PacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



DJIEKTpUUYECKA TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYYMHBIN THOJI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TAThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEKTPOABMWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONTPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEenaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUS.

HaGnronenue snekrponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcaMu MaTE€MaTHKH,
OuoyoTNu, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (akT, rumore3a, puznueckas BeTUYWHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runep6oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPENayuH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALINS,
raJibBaHUKa.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, MOJAIIWIIHUKH, HCIOJb30BAHWE 3aKOHA COXPAaHEHUs
UMITyJIbCca B TEXHUKE (pakeTra, BOAOMET M JApPYyIHE), JBUraTeilb BHYTPEHHEIO
CropaHus, napoas TypOuHa, ObITOBOI XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[loctostHHBIE ~ MarHUTHL.  B3anMOJENCTBUE  TOCTOSHHBIX  MArHUTOB.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMHU. [IpuHoun cyneprnosuuuu
MAarHUTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JMHUNA MarHUTHOM
WHIYKIHWH T0JIS IOCTOSHHBIX MarHUTOB.

MarauTHoe 1ION€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuter Jloperra.

SIBiieHWEe 2NEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABIXKYILNAs Cujla WHAYKIMH. 3aKOH BJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnektpudeckoe moje. OICKTPOABWKYINAS CHJIA HWHAYKUHU B
IIPOBOJIHUKE, IBHKYIIEMCS TTOCTYIIATENIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYIAs Cuia
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTHI, UHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUYM MHIYKUWHU MAarHATHOTO TOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHXKYIIEH CHJIBI MHIYKUUHA OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUN MasTHUK. YpPaBHEHHE TNapMOHUYECKUX
konebanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHIMU KoJieOanusiMmu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJICATLHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAx. BriHyXIeHHbIE MEXaHUUYECKUE
kosiebanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHUSL.

[lepemennbli  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nmepegada M MOTpeOICHNUE AIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHUK).



HaGnronenue 3atyxaroniux KojieOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGnronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu 1OCHENOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KosieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 TOCIENOBATENBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yCiOBUsL pacnpocTtpaHeHus. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuPppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTtb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpomarautHoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOJIsSpU3aluus, AUPpaKIus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHU. Paguookanys.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOYHHK 3BYKa.

Habnronenue orpaxeHus: U NpesoMIICHUS] MEXAHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTON KoneOaHuH.



HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpa’KeHHUE,
pesioMJICHUE, OIspu3alus, Audpakiuus, nHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsaMoIMHEWHOE pacHpOCTPaHEHUE CBETA B
OZHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl IOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CioxHbIN cocTtaB Oenoro cBeta. [IBer.

CobOuparomue W pacceuBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTositHUE W ONTUYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolMx U pacceuBaroluX JuH3ax. Dopmysia TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakauss ceta. [udpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapusanus caera.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapar, MHKPOCKOM, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGnronenue nudpaxium ceera.

HabGmroienre nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnexTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

Habnronenue nossipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mepenue nokazaress NpeioMIICHUS CTEKJIA.
HccnenoBanre cBOWCTB M300paKeHUN B JIMH3AX.
HaGnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPHH OTHOCUTEIBHOCTH

['panuubl  PUMEHMMOCTHM  KilaccM4eckon  mexanuku.  [loctynatsel
CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUIT OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHNE BPEMEHU U COKpAICHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpeiTe u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dbotodddekra. YpapHenue DuinmTerHa 111 Gorodrddexra. «KpacHas rpanuna»
dboTorddexra.

JlaBmenne cBera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yYCTpONCTBA M MPAKTHUECKOE MNPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, CoJIHEUHAas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oto3¢(HeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHETHETro (poTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -YaCTHIL.
[ImanerapHas Mmogmens aroma. llocrynater bopa. M3nyduenue u morsjomieHue
(GOTOHOB MpU Mepexojie aToMa C OJAHOrO0 YpPOBHS DHEPrUU Ha Jpyroi. Bumbl
crekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopnyckynsspHO-BOJIHOBOM
JTyaJu3M.

CNOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuuecKkre YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIIEKTPabHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopra.
OmnpeneneHue JUIMHBIL BOJIHBI J1a3epa.
HabGnronenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle padonul
HabGmronenue nuHelyaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paanoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
Bimsinue paguoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas momens siapa [elizenOepra—
HBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.
Anbda-pacnaa. ONEKTPOHHBIK M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.
DHeprus CBs3M HYKJIOHOB B sijipe. Anepubie cuibl. Jlepext maccho sapa.
SnepHble peakuuu. Jlenenue U CUHTE3 sAIep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGremMbl U TMEPCHEKTUBHI
SIEPHON SHEPreTUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON IHEPTETHUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertoabl HAOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
®dyHIaMeHTaIbHble B3auMOJEHCTBUA. EAMHCTBO (pu3nuecKkoi KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBAa M IMPAKTHYECKOE ITPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMmHas 6oM0a.
Jlemoncmpayuu
CU€TUMK MOHU3UPYIOIINUX YACTHL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (QoTOrpadusim).

Pa3znes 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pa3BATHS acTpoHOMUU. [IpruKIanHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKUe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBH)KCHUE.

Conneynas cucrema.

Comune. ConHeuyHass akTHUBHOCTb. McTtounuk sHeprun ConHUAa W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XAapAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TIJJaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOM IOCIEN0BATENbHOCTU. BHYTpeHHEEe cTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABICHUSI O MPOUCXO0XKACHUU U 3Boitonuu CosHIa u
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama T'anmaktuka. Ilonmoxenune m aBuxkeHue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue ranakTuk.
Teopus bonporo B3psiBa. PenkToBO€E U3iyyeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C WCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us1 CEeBEpHOro MoJylapus U ipKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroiiee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B OKOHOMHYECKOHW, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTUHE MUPA, poJib (PU3UUECKON Teopuu
B (opMUpOBaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
bu3HYecKoil KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMu MaTE€MaTHKH,
Ouoy0TNN, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (punyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISJIUPOBaHKE, MOJIEb, U3MEPECHUE.

Mamemamuka: pemIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKLUHMH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX Uryp u o0bEMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SBJICHUS B )KUBOM NMPUPOJE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3JIEKH MarHUTHBIX Py,
dboTochEMKa 3eMHOM ITOBEPXHOCTH, MPEJCKA3aHHUE 3eMIICTPSICCHUI.

Texnonocus: JNWUHUM DIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHASA I€Yb, Pagap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMkay HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro npeamera «Dusukay A0HKHBI
OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEHW TMO3WUIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE pEAIM3alUN OCHOBHBIX HANPABICHUUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JECSTEIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIpaBICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIEIICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
IpUCyLIEro (pU3NYECKOil HayKe;



S) TPyA0BOT0 BOCIIUTAHMSA

UHTEPEC K pa3iuyHbIM cdepam mnpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyyieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUU BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOM KYJIbTYpbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa dKOJIOTMYECKUX MPpooIieMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA;

paclIMpeHUe ONbITa JEATEIBHOCTH HKOJOTMYECKONM HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LIEHHOCTH HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD W HUCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBbIe JJornyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3palaTrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a UMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OIIEHUBATh PUCKU MOCJEACTBUIN AEATCIBHOCTH,
KOOPAVUHUPOBATh U  BBHINOJHATH pabOTy B YCIOBUSX  PEAbHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble nccienoBarelbCKHue 1eCTBHSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATHUSMH U METOIAAMHU
(u3HYECKON HAyKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKONW U MPOCKTHON ACSITENbHOCTH
B 00nact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TMOUCKY
METOJIOB peuieHus 3a/ay (PU3UUYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIAQJeTh BHUAAMU JICATEIBHOCTH 1O TOJXYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETALNA, TPEOOPa30OBaHUI0 ¥ TPUMEHEHHUI0O B PA3IMYHBIX YUeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI I JIOKa3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIMpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEbHON
JESATETHFHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPaKTUYECKYyI0 00JacTh
KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

BEIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJIY4YeHUS WHPOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, AaHAJM3,
CHUCTEMATH3AIMI0 W WHTEPHIPETAlUi0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
MIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIMOHHBIX
3a1a4 C COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TMTUEHBbI, pecypcocOepeKeHHusl, TPaBOBBIX U  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUA B Pa3IUMYHBIX (opMarax c
y4€TOM Ha3HAYCHUS] MHPOPMAIIUU ¥ TIEICBOUN ayIUTOPHH, BEIOMpAast ONTUMAIBHYIO
dbopMy TIpencTaBICHUS U BU3yaJIU3aIUH.

KoMMmyHHKAaTHBHBIE YHHBeEPcadbHbIEe YueOHbIe 1eliCTBUSA:
OCYIIECTBIIAThH 00IIeHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(IUKTHBIX CHTyallMd ®  CMsTr4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO MU3JIaraTb CBOK0 TOYKY 3PEHHSI C HCIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U KCIIOJIB30BaTh IPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOI0 YJI€HA KOJIJIEKTUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATh JEUCTBUA II0 €€ INOCTHKEHMIO: COCTABIIATH IUIAH JIEWCTBUH,
pacnpenensiatb pojad € y4€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJOrN0 y4YaCTHUKA KOMAaHIbI B
oO1IMi1 pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pe/ylaraTb HOBBIE IIPOCKTHI, OLIEHMBATh HUIAEU C IIO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeicCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACATENBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISIBISATH MNPOOJIEMBI, CTaBUTh W (POpMyIupoBaTh
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSTENIFHO COCTAaBJISTh IUIAH PEMICHUS PAcCUYETHBIX M KAadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTHYECKOU paboThl ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTESHUIH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacmMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTH
(U3HUKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEeKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsiM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  IIO3HABATEILHONH  pedeKCHMM KaK  OCO3HAHUS
COBEPIIACMBIX JICUCTBUH ¥ MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh NMPUEMBI peIICKCUM JJISI OIICHKH CUTYyalllud, BRIOOpA BEPHOTO
pelieHus;



YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUXEHUIO;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYrHMX TIpU aHalu3e pPe3yJbTaToB
JeSITebHOCTH;

MPUHUMATh Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPU aHAIW3E pe3yIhTaTOB
NEeSTEHbHOCTH;

pHU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce AOCTHXKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBbI
no Qu3MKe IS YPOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0ydYarOIMIMXCS
COBEpIICHCTBYETCS AMOITMOHAIIbHBIN UHTEJICKT, MPEANOIararoIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIFOUYAIONIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHME, BUACTh HAIPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATBHCA K
AMOITMOHAILHBIM U3MEHECHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHY, BKIIOYAIOUICH CTPEMIICHHE K TOCTIKEHUIO e U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTH, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €r0 TP OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpLUAIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath GU3UYECKHUE SIBIICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJIMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IMPSMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHWE TeJ, JBM)KCHHE IO OKPYKHOCTH, HWHEpIIHS,
B3auMoJiericTBue Tel, nuddy3us, O6pOyHOBCKOE IBMKEHHUE, CTPOCHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl PU HarpeBaHUU (OXJIAXKJIEHUH ), TETLNIOBOE
paBHOBECHE, HUCHAPEHHE, KOHJCHCALMS, IJIABJICHUE, KPUCTALIM3ALMSA, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIICHNUE AABJICHUS I'a3a IPU €r0 HarpeBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKJAYy IIapaMeTpaMH COCTOSIHMSI Tra3a B H30MpOlEccax,
AIIEKTPU3AIUSA TEJI, B3AMMOJCHCTBUE 3aPAJI0OB;

ONUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3ysl (PU3MUeCKHe BEITUYUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC Te€JIa, KUHETUYECKAsi SHEPTHs, MOTCHIUAIbHAS SHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYECKas MOIIHOCTh;, IIPH OINHWCAHUHM MPABUIBHO TPAKTOBATH
(UBUYECKUI CMBICT KCIHOJIB3YEMbIX BEJIUYWH, WX OOO3HAYECHHUS W EIUHHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTUMU
BEJIMYUHAMU;

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WUYECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEAHECKBAApATUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, padora rasa,
KOA((PHUIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENS; TPH ONMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3yEeMbIX BEIMYHMH, WX
0003HAYEHUs W CAWHHIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONKMCHIBATh U3YUYEHHBIEC MIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SIBJIICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUUUHBI: DJICKTPUUYCCKUMA 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD IMOJIsI, MOTEHIUAJ, PAa3HOCTh MOTECHIIUAJIOB;
NPy OINHCAHWHM TIPABWIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT HCIIOJIb3YEMbIX
BEJIMUMH, UX OOO3HAUEHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3HYECKUEC
3aKOHBI ¥ NPUHUMIBL: 3aKOH BceMUpHOTo TsaroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWUYECKOM DSHEPruHu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CUJI, TMPUHIUII PABHOINPABUA HWHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW SHEPTUHU TEIJIOBOTO JIBUKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
BJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pasndyarh CIOBECHYIO
GbopMyIIMPOBKY 3aKOHa, €0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEUCTBUSL MalllMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BAHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHThl MO HUCCIEJAOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, NPU ITOM
dbopMmynupoBaTh MmpobOeMy/3amady W TUINOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOuparh YCTaHOBKY H3 MPEUIOKEHHOIO0 O0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpPAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJb30BAaHUEM IIPSAMBIX HU3MEPEHUI, MPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcHpoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUIe Tabmuil U TpaduKoB, AeTaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOiroAaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIEHUU HCCIIEI0BAaHUN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4YeOHO-UCCIIEeNOBATEILCKOW U IMPOECKTHOU
NEeSATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyaOBaHUS,

pemiate pacu€THBIC 3aJa4d C SBHO 33JaHHONW (DU3MYECKON MOJEINbIo,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEoOXoauMble NIl €€ pelleHUs, TPOBOJUTh PACUEThl M OLEHUBATH PEATLHOCTH
MOJIYYE€HHOI0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHbBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTUBOPEYUBYIO
LIENIOYKY PACCYKIECHHM C ONOPOM Ha M3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS YYCOHOW M HAyYHO-MOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE TMPOLECCOB OKPYKAIOIIEr0 Mupa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUtsl o0ecriedeHus: 6€30MacHOCTH MpU OOpAIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUsI 3J0POBbS M COOJIIOJIEHNUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CpeIe;



paboTaTh B TpYyMNNE C BBIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSTEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(u3HUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCUHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sijipa MpHU peuieHUuU (PU3NYECKUX
3aJ1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKU: AJIEKTPUUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIIECHUE,
uHTeppepeHus, audpakuuss W TOJMApU3ANMs CBETa, JHCIEPCHUS CBETa,
dboToanekTpudeckuit 3phext (poTodrddhexT), CBeTOBOE JAaBICHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas

PaIrOaKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  PAa3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3UUYECKUE BEIMYMHBI:
ANEKTPUUECKUH 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHUAIOB, 3JEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsJl U CHiIa ToKa B IIpolecce
rapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHUYECKAasl CHUJia JIMH3bI, NPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HMUECKUI
CMBICII HCIIOJB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh W3YYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJIb3Ys
¢dbu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, EPUO MOTypaclaaa, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU ONMUCAHWW TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIMHHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MUYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMH,
BBIUMCIISTH 3HAUCHUE (PU3MUECKOI BEITUYUHBL;

aHAM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHHS, UCIONB3Ys (hU3MUECKUe
3aKOHbI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapajlieIbHOrO
COCIMHEHMS] TPOBOJHMUKOB, 3akoH Jlkoyns—JIeHra, 3aKoH 3JIEKTPOMArHUTHOU
WHAYKIUW, 3aKOH MPSMOJIIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKECHUs
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHeHHE ODWHIITeHHa 11 doTtorddekra,
3aKOH COXpaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUs
3IIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHMs] MacCOBOIO 4YMcia, moctynatel bopa,
3aKOH PaJMOAKTUBHOTO pacnaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO TIOJISl POBOIHHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OMHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEpPEHUN: IpPU ITOM
dbopMmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTrh YCTaHOBKY H3 TPEUIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAWTH OMBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh 3aBHUCHMOCTH (PU3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMI: TNPU HSTOM KOHCTPYHPOBATH YCTaHOBKY, (PHKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUAC TAOJHUIl U
rpauKoB, 1eaTh BHIBOABI MO pe3yIbTaTaM UCCIIeI0BAHMUS;

cobroaaTh npaBuiaa 0€30MacHOrO TPyJa NP MPOBEICHUM HCCIICIOBAaHUI B
pamMKax y4eOHOTO OJKCIEpHMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM W MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py0OBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3a/laHHOM (DU3UYECKON MOJIENbIo,
UCTIONB3YS (hU3HUeCKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4u
BEIOWPATh (PU3UYECKYIO MOJCIb, BBIACIITh (PU3UUECKHE BEIMYMUHBI M (POPMYIIHI,



HEoOXomMuMbIe NIl €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYNHBI,

peliaTh KaueCTBEHHBIC 337a9i: BHICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUHBYIO
IIEMIOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3uYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPHU  PEIICHHMH  y49eOHbIX  3aJad  COBPEMCHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
¥ TIPEJICTABJICHUS y4eOHOW W HAYYHO-TOMYJISIPHON MH(POPMAINH, TOJIYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTydaeMyIo HH(pOopMaIuio;

OOBSCHITh TPHUHIUIBI JEUCTBHUSI MAIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB, pa3inyaTh yCJIOBHUS UX O€30MacHOTO MCIIOIb30BAHUS B MMOBCEIHEBHON
KU3HH,

IIPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO0 MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
i obecriedyeHus: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHUECKUMU
YCTPONCTBAMH, JIJIi COXPAHECHUS 37OPOBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TpYyIIE C BBHINOJHEHUEM Pa3UYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyalHsIX, aJeKBaTHO OIICHHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HaumeHnoBaHue pa3ie/ioB U TeM

NporpaMMbl

KoanuecTBo 4yacoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Hroro no paszneny

Paznean 2. MEXAHUKA
2.1 Kunemartnka
2.2 JnaaMuka
23 3aKOHBI COXPAHEHUS B MEXAHUKE

Uroro no pazgeny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

3.3

TEOPHUH

OCHOBEI TEPMOJUHAMUKN

AFpGFaTHI)IG COCTOSIHHA BCUICCTBA.

®da3oBbIe MEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6morexa [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72




Htoro no pazneny

Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpoCcTaTHKa

49 ITocTostHHBIN d1eKTpUYeCKUl TOK. Toku B
' PasIMYHBIX Cpeiax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

24

10

12

22

68

bu6morexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72




11 KVIACC

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MaruurtHoe mojie. DIeKTpoMarHuTHast
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHHUSA 1 BOJIHbBI

Mexanandeckue 1 SJICKTPOMAarduTHLIC

2.1
KoJIeOaHus
59 MexaHu4ecKue U 3JIeKTPOMArHUTHEIC
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThI

Paszea 3. OCHOBBI CIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

3] OCHOBBI crnenuagbHOM TCOpHHU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOUW ONTUKUA

4.2 CrpoeHune aToma

4

1

IIpakTHyeckne
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bubmnoreka LIOK
https://m.edsoo.ru/7f41¢97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bubmuorexa [JOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubnuorexa [JOK




4.3 AToOMHOE PO 5

Htoro no paszneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOIIEE TOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmnoreka LIOK
https://m.edsoo.ru/7f41¢97¢







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

®du3nka — HayKa O PUPOJIE.
HayuHnble MeTo/1bI MO3HAHUS
OKpYKaIoIIero Mupa

Porns 1 MecTO Qu3uKu B
($hopMHUPOBaHUH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU ESITETLHOCTH JIIOICH

MexaHudeckoe IBUKCHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBwxkenusd. [lepemenienne, CKOpoCTb,
YCKOpEHHE

PaBHOMEpHOE IPSIMOJIMHEWHOE
JIBUKEHUE

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE
JBUKECHHE

CBobOosiHOE MajieHue. Y CKOpeHue
C¢BOOOIHOTO IMalEHUS
KpuBonnHeliHOE 1BUXKEHHE.
JIBM>KE€HHE MaTepUaabHOM TOYKH 110
OKPYXHOCTHU

HpI/IHHI/IH OTHOcUTEIbHOCTHU I anmmnes.

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKkue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmnoreka LIOK
https://m.edsoo.ru/ff0c32¢e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo0.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c39cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ada

bubmuorexa [JOK



10

11

12

13

14

15

16

17

NuepuuanbHble CUCTEMBI OTCUETA.
ITepsbsIii 3ak0H HproTOHA

Macca tena. Cuna. [Ipunmun
cylepro3uuuu cuil. Bropoit 3akoH
HprotoHa 11 MarepuaibHOM TOUKHU

Tpernii 3akon HeroToHa miist
MaTepHaIbHBIX TOYEK

3aKoH BceMHUpHOTo TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cwuia tpenust. KoadumueHT tpenus.
Cua COpOTUBIICHUS TIPU IBUKCHUT
TeJa B )KUIKOCTHU HITH ra3e

[TocTynarenbHOE U BpaliaTeibHOE
JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea.
MowmeHnT cuibl. [Ieuo cumsl. YcnoBus
paBHOBECHS TBEPIOTO TEJIa

NMiynsc MaTepuabHON TOUYKY,
CUCTEMBI MaTepUAIbHBIX TOUEK.
Wmmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE NBUKCHME
PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas 3Heprusi MaTepuabHON
touku. Teopema 00 M3MEeHEHHH

KMHETUYECKOW SHEPIUU

IloTreHumanbHas SHEPrus.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmorexa [JOK



18

19

20

21

22

23

24

[oTeHIManbHAsI SHEPTHS YIIPYTO
ne(OpMHUPOBAHHON TIPY>KUHBI.
[ToTeHManbHAasE SHEPTHS Teia BOJIN3U
MOBEPXHOCTU 3eMJIU

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b paboThHI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

JlaGopatopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJIa Ha IPUMEPE PACTSHKCHUS
PE3MHOBOTO KTyTa

Konrpomnsnas pabora o Teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXPAHCHHUS B MEXAHHUKE)

OCHOBHBIE TOJ0KEHUS MOJEKYJIISIPHO-
KWHETUYeCKoU Teopun. bpoyHoBCcKoe
nwkenue. Auddysus

XapaxkTtep IBH>KEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECCTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konugyecto
BemiecTBa. [locrosHnas ABoraapo
TennoBoe paBHOBecue. TeMiiepaTypa
u e€ uzMmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Lenbcus

Uneanpueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemMIepaTypa Kak Mepa
CpEeIHEN KNHETUYECKON YHEPTUH
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

3axoH JlampToHa. I'a30BEIC 3aKOHEI

JlaGoparopnas pabota
«HccnenoBanne 3aBUCHMOCTH MEXTY
napamMeTpamM# COCTOSIHUS
pa3peKeHHOTO raza»

W3omporiecchl B HI€aIEHOM Ta3e U UX
rpadudeckoe IpeICTaBICHUE

BuyTtpenHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
crioco0sI €€ n3menenus. Koanuectno
TEIJIOTHI U paboTta. BHyTpeHHS s
SHEPrusi OJHOATOMHOTIO UJI€AIBHOTO
rasa

Bupael Terionepenaun

VY aenpHas TEIUIOEMKOCTD BEIECTBA.
KonuuecTBo TemaoTel npu
Tertonepenaye. AauabaTHpIN poiecce
IlepBbIil 3aKOH TEPMOAVMHAMUKH U €T0

MMPUMCHCHHUEC K U30IIponcccamMm

Heo6paTumocTs mporeccoB B

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5efc

bubmuorexa [JOK




35

36

37

38

39

40

41

42

43

44

45

npupoae. Bropoi 3akoH
TEPMOAVHAMUKHU

[Tpunnun gevicreust u KII/] TenmoBoit
MallIHbI

[uxn Kapuo u ero KII/]

OKOJIOTUYECKHE HpO6JIGMBI
TCIIJIOOHCPICTUKHA

O6o06maromuii ypok «MosexkyaspHas
¢u3nka. OCHOBBI TEPMOTMHAMUKID

Konrponsnas pabora o Teme
«Monexymnsipaas puznka. OCHOBBI
TEPMOIUHAMHKID)

[TapooGpazoBaHue U KOHACHCALMS.
Hcnapenue u KunexHue

AOcComoTHas ¥ OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayxa. HachieHHbIH
nap

TBépnoe teno. Kpucrammmyeckue n
aMmopdHbIe Tena. AHU30TPOIIHS
CBOMCTB KpHUCTaLIOB. JKujakue
Kkpuctayyibl. COBpeMEHHbIE MaTepHAaIbI

[InaBneHue U KpucCTaIIA3AIHSI.
VYenpHas TEIIOTA INIABICHUS.
CyOmumarus

YpaBHeHHE TEIJIOBOTO OaaHca

OnexTpuzanus Tei. JINeKTPUIECKU
3apsia. J{Ba BUIA SIIEKTPUUYECKHUX

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c6938

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6510

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6820

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6bcc




46

47

48

49

50

51

52

53

54

3apsJI0B
[TpoBOAHMKY, TUANEKTPUKH U
MOJTYIPOBOIHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsaa

B3aumogpeiicTBue 3apsanoB. 3aKkoH
Kynona. To4euHbI 2JIEKTPHUYECKUI
3apsan

Hanpssk€HHOCTB 3JIEKTPUYECKOro
noJist. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX ToneH. JInnun
HANPSKEHHOCTH

Pabota cut aIeKTpoCTaTuIecKoro
noins. ITorennman. PasHoctb
IIOTEHIINAIOB

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[I/IBJICKTpI/I‘-IeCKaH MMPOHUIIACMOCTb

OnexrpoémkocTs. KonneHcarop

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpPa. DHEPTUsl 3apsyKEHHOTO
KOHJIEHCaTopa

JlaGopartopnast pabota "U3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMIT AEHCTBUS U IPUMEHEHHE
KOHJICHCAaTOPOB, KOIMTUPOBAJIBHOTO
arnmapara, CTpyWHOr0o IpuHTEpa.
DJIEKTpOCTaTUYECKAs 3alUTa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6df2

bubmuorexa [JOK
https://m.edsoo0.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0




55

56

57

58

59

60

61

3azeMiIeHHE AIIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBHUSI €T0O
cyuiectBoBaHud. [[0CTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnpotusnenue. 3akoH Oma st
yJacTKa Lemnu

[TocnenoBarenbHOE, NapaIeNbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHHKOB. JJabopaTopHas paboTa
«M3yyeHne CMEaHHOTO COeTMHEHUS
PE3UCTOPOBY

PaboTta u MOITHOCTB 3JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenune IJIC ucTouHnKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUS»

Pe3epBHblii ypok. KonTposibHas
pabora o Teme "DnekTpoauHamMuKa' /
Bcepoccuiickas nmpoBepouHas pabota

O06o0mmarmuil ypok
«QnexkTpoanHaMukay / Beepoccuiickas
npoBepoUHas padboTa

DJEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
COINPOTUBIIEHUS METAIIJIOB OT
Temieparypbl. CBEpXIIPOBOJUMOCTh

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




62

63

64

65

66

67

68

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TomrynpoBOAHUKH, UX COOCTBEHHAs U
MpUMecHas MpoBoAUMOCTb. CBoiCTBa
p—n-niepexona. [lomynpoBogHUKOBEIE
prOOpbI

DJIEKTPUYECKUH TOK B paCTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNeKTpoNIUTUYECKas AUCCOLUALIMSL.
DneKTponu3

DIIEKTPUUYECKHM TOK B raszax.
CamocToATEnbHbIN 1
HECAMOCTOSITEbHBIN pa3psan. MoaHus.
[Inazma

DnexTpuueckue npudopsl U
YCTPOMCTBA U MX MPAKTHIECKOE
npumenenue. [IpaBuna TexHuKn
0e3onacHoCTH

KonTponbhas pabota no teme
«Inexrpocraruka. [locTosHHBIN
aNeKTpuuecKkuil Tok. Toku B
Pa3IMYHBIX Cpeax»

PesepBHbIii ypok. O600maomuii ypok
o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6¢




11 KVIACC

Ne
n/n

Tema ypoka

ITocTosiHHBIE MATHUTEL U UX
B3auMoOAeicTBUE. MarHuTHOE II0JIE.
Bektop MaruuTHOM MHAYKUMH. JIMHIM
MarHMTHON HHIyKIIUU

MarauTHO€E 1oJie MPOBOJIHHUKA C
TokoM. OnbIT DpcTena.
BzanmopeiicTBre TPOBOJIHUKOB C
TOKOM

JlaGopatopHas pabota «3yuenue
MarHUTHOTO TIOJIST KaTYIIIKK C TOKOM)

JlelicTBME MarHUTHOTO ITOJIS HA
IIPOBOAHMK C ToKOM. Curita Amnepa.
JIaGoparopHas paboTa
«HccnenoBanue neucTBUS
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlericTBME MarHuTHOTO TOJISI Ha
JBIKYIIYIOCS 3apPSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cumibl
Jlopenua

OnekTpoMarauTHas MHAYKIus. [loTok
BEKTOpa MarHuTHOU uHaykuuu. J/1C
WHIYKIHUH. 3aKOH AJIEKTPOMArHUTHOMN

KoanuecTBo 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUS

JJIeKTPOHHbIE
uudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

nHaykunu dapanes
JlaGopaTopHnas pabota

«HCCJ’IGI{OB&HI/IG SABJICHUA
BHGKTpOMaFHI/ITHOﬁ HWHAYKIOUW

NHaykTUBHOCTS. SIBIEHUE
camouHAykIuu. I1C caMOMHIYKITUH.
DHEprusi MarHUTHOTO TOJISI KAaTYLIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHudeckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOBUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHIYKIMOHHAs II€Yb

O6o0maromuii ypok «MarHutHoe
I10JI€C. 3J'I€KTp0MaFHI/ITHa$[ UHAYKIUD

KonTponbHas pabota o teme
«MaruuTHoe 10JI€e.
DneKTpOMarHuTHasi UHAYKIUS

CB0OOIHBIE MEXAHUYECKIE
kosebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJeOaHHIH.
[IpeBpaiienue sHepruu
JlaGopaTopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MalbIxX KoyiebaHuii rpy3a Ha
HUTH OT JJTUHBI HUTU B MaCChI TPy3a»

Koneb6arenbublit KoHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal 50

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

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

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

ANEKTPOMArHUTHBIC KOJeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS PHEPTUU B UJI€ATTBHOM
KoJebaTeTbHOM KOHTYpE

[IpencraBienue o 3aTyXarnmx
KoseOaHusx. BelHyKIeHHBIC
MexaHHJecKHe Konebanus. Pe3onanc.
BbIHy)K,Z[eHHBIG BHGKTpOMaF HUTHBIC
KoJebaHus

[Tepemennsbiii Tok. CHHYCOMIATBHBIN
IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMILJIUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTBI TOKA U
HaIpsHKEHUS

Tpanrcdopmarop. [IpousBoacTso,
nepenaya u norpedieHue
ANEKTPUYECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AJIEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
TUHUH 3JeKTponepeaad

DKOJIOTUYECKHE PUCKU TIPU
MIPOM3BOICTBE IEKTPOIHEPTHU.
KynpTypa ucnoiabp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

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




21

22

23

24

25

26

27

28

29

30

MexaHn4yecKkue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuoa. Cxopoctsb
pacrpocTpaHeHUs U JJTMHA BOJIHEI.
[Tonepeunsie U TPOIOJILHBIEC BOTHBI

3Byk. CKOpoCTb 3BYyKa. I poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

DNeKTpOMarHuTHbIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
ANEKTPOMArHUTHBIX BOJH

[TpuHIIMIIBI paANOCBA3Y U
TCIICBUACHUSL. Pa3BI/ITI/IC CPGILCTB
cBs3u. Pagnostokamust

Konrtponsnas padora «Konebanus u
BOJTHBD»

[IpsimonuHEitHOE pacpocTpaHEHHE
CBETa B OJJHOPOJIHOM cpene.
ToueuHbIil HICTOYHUK cBeTa. JIyd
CBeTa

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue
M300paXEeHUI B MJIOCKOM 3epKaje
[Ipenomiienne ceera. [TonHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblii
yTOJI ITOJIHOTO BHYTPEHHETO
OTpaKCHHUS

JlabopaTtopHas pabota «3mepenue

IOKas3aTciId MPEJIOMIICHUA CTCKIIa»

JIunzsl. [Toctpoenue n3odpaxxeHuil B

bubmoreka [JOK
https://m.edsoo.ru/ff0cca54

bubmmorexa [{OK
https://m.edsoo.ru/ff0cccOc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ccfe)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc618

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bubnuoreka [JOK




31

32

33

34

35

36

37

38

39

nuH3e. opmyiia TOHKOH JIMH3BI.
YBenuueHue JuH3bI

JlaGopaTopHnas pabota
«HccienoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN cOCTaB
oenoro cBera. L[Bet. JJaboparopHas
pabora «Habnronenue aucnepcun
CBETa»

Wutepdepennms cera. Audpakius
ceta. Jnppaknuonnas pemerka

ITonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

OnTuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

FpaHI/IIII)I MPUMCHHUMOCTHU
KJIacCHYeCKOW MexaHukH. [locTynarsl
CIIeIMaIbHON TEOPHUH
OTHOCHUTEIILHOCTH

OTHOCUTENBHOCTh OJHOBPCMCHHOCTHU.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpalICHUC
JJINHBI

OHeprus U UMIYJIbC PEISATUBUCTCKOM
yacTULbl. CBS3b MACCHI C SHEPTUEHN U
HMITYJIbCOM. DHEPIUsl MOKOS

Konrponsnas padora «OnTHKa.
OcHOBBI CIENIMANIBHOM Teopun
OTHOCHUTEJILHOCTH»

https://m.edsoo.ru/ff0cddle

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf02e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cf862

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfc68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf610
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41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC (POTOHA

OTKpbITHE U UCCIIEJOBAHUE
¢doroaddexra. OnbiTer A. T
CroneroBa

3akonbl poTtodddekra. YpaBHCHHE
DitamTeliHa 11 potorddexra.
«Kpacnas rpanuma» porodddexra

Jasnenune cBera. OnwiTe [1. H.
JleOeneBa. XuMHUUECKOE JeliCTBUE
cBeTa

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMCHEHUE:
(dboToarIeMeHT, POTOMATIHK,
COJTHEYHast OaTapesi, CBETOIHUOT

Perrenue 3agau mo reMe «JIeMEHTHI
KBAHTOBOW OIITUKN

Monens atoma TomcoHa. ONBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[Tnanerapuas Moaenb atoma

[Toctynater bopa

N3nyuyenue u norsomenue GoToHOB
MpH MEPEXO0e aToMa C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos
BonHoBele cBoOMCTBA YacTHIL. BOTHEBI
ne bpoiura. KopoyckynsipHo-
BOJIHOBOM Jtyanu3M. CIOHTaHHOE U

bubmoreka [JOK
https://m.edsoo.ru/ff0cfel6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

BBIHYKJCHHOC U3TY4YCHUC

OTKpBITHE paTHOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraa

PAAUOAKTUBHOI'O U3TTYyYCHUSA

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. BiusHue
PaauOAKTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uziydyeHue

DHeprusi CBS3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peakrtop. [Ipo6iembl, IEPCIEKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPIreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOII0ICHUS U
perucTpanuu 31eMEeHTapHbIX YaCTHLL.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMoOeicTBUA. ENUHCTBO
(bu3nUecKoi KapTUHBI MUPaY

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE acTpOHOMUHM. Bun
3B&3mHOTO Heba. Co3Be3aus, ipKre
3BE3/IbI, INIAHETHI, UX BUIUMOE
nBmkeHue. ConHevHast CHCTEMaA

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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57
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60

61

62

63

64

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3]

3BE3bI, X OCHOBHEIC
XapaKTEPUCTHUKU. 3BE3/bI [TIaBHOU
MIOCJIEZI0BATENbHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpEMEHHBIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sposrrornu CoutHIa U 3BE3L

Muieunsiii [1yte — Hama ["anmakTuka.
ITonoxxenne n npuxenue CosHLA B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

Bcenennas. Pazberanue ramakTuk.
Teopus bosbiioro B3peisa.
PenukToBoe n3nyuyenue.
MerTarangakTuka

Hepemiennsie mpoGieMbl acTpPOHOMUU

KonrtponbHas pabota «DneMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKID)

O6o06maromuit ypok. Pons pusuku un
aCTPOHOMMHU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON B
THUYECKOU cepax AesITeTbHOCTH
9enoBeKa

O6o6maromuit ypok. Pois u Mecto
(U3HUKY 1 aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0matomuii ypok. Posb



65

66

67

68

¢uznveckoii Teopun B HopMupOBaHUH
MPECTaBICHUN O (PU3NIECKOI
KapTHHE MHpa

O6o6maromuit ypok. Mecto
(bu3nueckoil KapTUHBI MUpa B O0IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIE

Pe3epBHbIil ypok. MarauTHoe mnosie.
DneKTpoMarHuTHasi UHAYKIUs

Pesepublil ypok. OnTuka. OCHOBBI
CIIeLIMAIbHON TEOPHUH
OTHOCHUTEIBHOCTH

Pezepuslii ypok. KBantoBas ¢usnka.

DneMeHTbl aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KIIACC

Kon
IpoBepPsAEeMOro
pe3yJjbTarta

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble nMpeaAMeTHBIE Pe3YJIbTATHI OCBOEHHUsI 0CHOBHOI
0o0pa3oBaTeIbHOW MPOrpamMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMoHCTpUpOBaTh Ha MHpUMEpax pojdb U MecTo (U3MKU B
(opMHpPOBaHUN COBPEMEHHON HAay4HOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJOTIHM, B IPAKTUYECKON AEATEIbHOCTU
JTronen

VY4uThIBaTh T'PaHULIbl IPUMEHEHUS! U3YUEHHBIX (DPU3MYECKHX MOJEINEeH:
MaTepualibHas TOYKa, MHEpIHalbHas CUCTeMa OTCYETa, aOCOIIOTHO
TBEPIIOE TEJIO, UJCATBHBIN Ia3; MOJAEIN CTPOCHUS Ia30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEUHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUU

(bHSI/I‘ICCKI/IX 3aJa4

PacniosnaBath usnyeckue sBiIeHUS (MPOIECCHl) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJAPHO-KUHETUYECKON Teopuu
CTPOCHHUSI BEIIECTBA M  JJIEKTPOAUHAMHUKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE NIPSIMOJIMHEWHOE NBM)KEHHE, CBOOOJHOE NajJcHUE
TeJ, JBWXXEHUE IO OKPYXHOCTH, WHEpPLHUs, B3aUMOJCHCTBUE TEIl;
muddys3usi, OpPOYHOBCKOE JABWIKCHHE, CTPOCHHUE IKUIKOCTEH W
TBEPABIX  TeN, W3MEHEHHEe o00béMa Tem TpH  HArpeBaHUU
(oxmaxxJaeHuu), TEIJIOBOE paBHOBECHE, HCMApPEHHUE, KOHJEeHcalus,
MJABJICHUE, KpUCTAJUIM3alus, KHUIEHHWE, BIAXHOCTh BO31yXa,
MOBBILICHHE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCY/JIE,
CBA3b MEXJAy IapaMeTpaMHM COCTOSIHUS Ta3a B U30IpOLEeccax;

QJICKTpU3aluA TCI, B33HMOI[€I>1CTBPIC 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, MCIONb3ys (U3HYECKue
BEJIMYMHBI: KOOpPAWHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJA, MMIYJIbC Teja, KHUHETHYECKas »JHeprus,
NOTEHIMAJIbHAsL JHEpPrus, MexaHudeckas paloTa, MexaHHUYecKas
MOIITHOCTh; TIPY OTIMCAHUH MPABUIILHO TPAKTOBATH (PU3UIECKHIA CMBICTT
UCTIOJNb3YEMBIX BEIMYUH, MX O0O3HAUeHUs W EAWHUIIBI, HAXOIUTh
(GopMyJIbl, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIIMYNHaAMU

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEIJIOBEIC



10.6

10.7

10.8

10.9

10.10

SABIICHUS, UCHONB3ys (U3MUECKHE BEIWYHMHBI: JaBJICHHE Trasa,
TeMIepaTypa, CpeaHssi KUHETHYeCKas JHEPrusi XaoTHYECKOIo
JNBW)KCHUS MOJIEKYJ, CpPEIHEKBAJpPAaTHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHss OJHeprus, pabora rasa,
KOA((QUIIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpH
ONHUCaHUU MPaBUIBHO TPaKTOBaTh busnueckuit CMBICH
UCIIOJIb3YEMBIX BEIMYHMH, WX OO0O3HAUEHUS M E€IUHULbI, HaXOIWUThb
(bopMyIIbI, CBSI3bIBAIOIINE JAHHYIO (QU3NYECKYIO BEIMYUHY C IPYTHMH

BCIIMYHMHaAM

OnuceiBaTh M3y4YEHHBIE DJJIEKTPUUECKHE CBOMCTBA BEIECTBA U
ANEKTPUYECKUE  SBJICHUS  (TpOIECChl), UCHOIB3ysS  (pu3mueckue
BEJINYUHBI: JNEKTPUYECKUN  3apsm, JJEKTPUYECKOE  TIOJIE,
HAnpsDKEHHOCTh  TOJIS, TOTEHIMAN, pPa3HOCTh MOTEHLHUAJIOB; MpH
OINMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIONIb3YEMBIX
BEIIMYMH, WX OOO3HAYEHHUS W €IUHUIBL, YKa3blBaThb (HOPMYIIHI,
CBA3BIBAIOLIME JAaHHYIO (U3MYECKyl0 BEJIMYMHY C JAPYyTUMHU

BEIn4YnHaMu

aHAM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢bu3nvecKkre 3aKOHBI U MPUHIUIIBL: 3aKOH BCEMHUPHOTO TsroTeHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXPAHEHUS MEXAaHUYECKOM JHEPIUH,
3aKOH COXPAaHEHMs MMITYJIbCA, IPUHLUI CYNIEPIO3ULMH CUJ, TPUHLIMII
paBHOIIpaBUs MHEPUUAIBHBIX CUCTEM  OTCYETA; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEH KMHETHMUYECKON DSHEPruu TEIIOBOIO ABW)KEHHUS MOJIEKYJT C
aOCOJIIOTHOM TEeMIIepaTypoi, MEpPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €0 MaTEeMaTHYEeCKOe

BBIPAKCHUC U YCIIOBUA (I‘paHI/II_U:I, O6J'IaCTI/I) MMPUMCHUMOCTU

OOBSACHATH OCHOBHBIC MPHUHIIMITBI JEHCTBUS MAIlIUH, TPUOOPOB U
TEXHHUYECKUX YCTPOWMCTB; paszNu4aTh YCJIOBUA HUX O€30MacHOro

HCIIOJIBb30BaHUsA B HOBCGI{HGBHOﬁ KU3HU

BBINONMHATE SKCIIEPUMEHTHI TI0 UCCIICA0BAHUIO (PU3NYCCKHUX SBICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (popMmyIHpoBaTh TpoOIEeMy (3aJady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  TPEIIIOKEHHOTO

000py10BaHusl, MPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OCYIJ_ICCTBJ'IHTB npsMBIC W KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘ICCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HUCIIOJB30BaTh N3BCCTHBHIC MCTOAbI OLICHKHU HOFp@IlIHOCTGfI H3MepeHI/II>'I

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (GU3MYECKUMHU BEIHYMHAMHU C
UCIONIb30BaHUEM TMPSMBIX HM3MEPEHMI; TpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl IOJYUYEHHOM 3aBHCHUMOCTH
(U3HYECKUX BEITUYHMH B BUAC TAOJIUI M TpadHUKOB, JAETaTh BHIBOABI 110

pe3yJibTaTaM UCCICAOBAHUA

CoOnromate mpaBwia  0€30MaCHOTO  TpyJa TpU  TPOBEICHHUH
UCCIICIOBAaHU B  paMKax Yy4yeOHOro SKCIepuMeHTa, Yy4eOHo-
UCCIIEIOBATENILCKOM W TPOEKTHOH AEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPaTOPHOTO 000pYA0BaHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
I/ICHOJ’II)SYSI (1)I/ISI/I‘IGCKI/I€ 3aKOHBI U HpI/IHHI/IHLI; Ha OCHOBC aHaJIn3a
YCIIOBHSI  33/ladyd  BBIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢buznueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOTUMBIC TSl €€ pelIeHHUs,
MIPOBOJIUTH PAcUEThl M OIEHHWBATH PEATHHOCTH IMOJTYUYEHHOTO 3HAYCHUS

(bU3HYECKON BEIIMINHBI

Pemate Ka4eCTBEHHBIC 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHUN C OMOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IG SABJICHUA

Hcnonp3oBaTh Mpu  pelIeHUH y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUH JUI TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M IPEICTABICHUs y4eOHOH M Hay4HO-IOMYJIIPHOMN
nH(pOpMaLH, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJTyYaeMylo HHPOpMAIUIO

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT Ui

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMH
KHU3HU JUIsl o0ecriedueHrs: 0€30MacHOCTH NP 00pallleHuu ¢ Npudopamu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pOBbi U

coOII0ICHHUS HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYXKarlollel cpene

PaGortaTek B rpymnre ¢ BHINOJHEHHEM Pa3jIMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYMIbI, pPALUOHAIBHO  PACIPEAEATh
00s3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJ€KBaTHO OLEHMBAThb BKJIAJ Ka)XIOIO0 M3 YYaCTHUKOB

IPYIIIBI B pELIEHNE paccMaTpUBaeMOil MpoOIeMbl



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

11.1

11.2

11.3

11.4

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeJHero o0mero 00pa3oBaHusi

JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMHUpPOBaHNH COBPEMEHHON HAyYHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

J'IIO,Z[GI\/’I, OCJI0CTHOCTh U €AUMHCTBO (I)I/I3I/ILIGCKOI\/’I KapTUHBI MHUpa

VY4YuTHIBaTh TPAHMIIBI IPUMEHEHUS U3YyUEHHBIX (PU3UYECKHX MOJEINeH:
TOYCYHBIN JJICKTPUYECCKUN 3apsl, sAepHas MOJEIb aToMa, HyKJIOHHAs

MOJIETTb aTOMHOTO si/ipa NP pelIeHUH PU3NIECKUX 3a1au

Pacnio3naBate ¢usnueckue sBneHUs (MpoIecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMHUKH M  KBAaHTOBOM  (PUBHKHU:
AJNIEKTPUYECKasi IMPOBOJUMOCTh, TEILIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JEUCTBUS TOKa, B3aMMOICHCTBHE MarHMTOB,
ANEKTPOMArHUTHAS WHAYKIMS, JEHCTBHE MArHUTHOTO MO Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsil, 3JEKTPOMarHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaXEHHE,  TpeloMiIeHHe, uHTepdepeHIus, Audpakuus Hu
MoJIsIpU3aIivsl CBETa, AWCIEpCcHsl cBeTa, (PpoTolrnekTpuueckuii 3P GhexT
(poroaddexr), cBeToBOEC HaBICHHWE, BO3HUKHOBCHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHAas

pPaanOaKTUBHOCTD

OnuceiBaTh HN3YYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘IeCKI/Ie,
MarHUTHBIE, ONTUYECKHE, JICKTPUUCCKYIO MPOBOJAUMOCTh Pa3IHUHBIX
cpemn) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIIOIb3YS
dbu3nveckue  BEIMYMHBL:  DIICKTPUYECKUH  3apsd, CuWiIa  TOKa,
ANEKTPUYECKOE  HANPSHKEHUE,  DJIIEKTPUYECKOE  COMPOTUBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa Toka, MHIYKIMS MarHUTHOTO
noisi, cuina Awmrmepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
OHEPIUA JSJICKTPUICCKOr0 WM MArHuTHOI'O HOJ'Ief/'I, nepuoa M 4Yacrora
KosebaHuil B KoieOaTeIbHOM KOHTYpE, 3apsi/l M CHJIa TOKa B TpoIecce
TapMOHUYECKHUX  JJICKTPOMArHUTHBIX  KOJICOAHUH, ¢dokycHoe
paccTosiHHEe M ONTHYECKas CHJla JIMH3BI, NPU ONHCAHWH MPaBUIBHO
TPAKTOBATbH (bHBI/II-IGCKI/II\/'I CMBICJI HCIIOJIb3YCMbBIX  BCJIWYHH, ux
00O3HaYeHHs W CIUHMIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAOLINE

JAHHYI0 (U3MUYECKYIO0 BETUUUHY C IPYTMMHU BEJIUYMHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3y4eHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLECCHI, UCIOIb3YS
¢bu3nUecKkue BEITUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, AJHHA
BOJHBI M YacTOTa CBETa, SHEPrHs M HMMIYJIbC (OTOHA, TMEPUOJ
nojlypacnajza, O3HEprusi CBSI3M ATOMHBIX siep; MpPU  ONHUCAHUU
MPaBUIBHO TPAKTOBATh (PM3MYECKUN CMBICT MCIIOIb3YEMbIX BEITUYHH,
uX 0003HAUYCHHS M EAUHUIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYUHY C IPYTUMU BEIMYMHAMHU, BEIYUCIATD

3HaueHHe (PU3NUECKON BEITUUUHBI

AHanu3upoBaTh (PU3NYCCKUE TMPOLECCH W  SBJICHUS, HCIIOIB3YS
¢uznueckue 3aKOHBI M TNpUHOUOBL  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeIbHOTO COEAUMHEHUS MPOBOJHUKOB,
3akoH Jlxoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOW WMHIYKIMH, 3aKOH
MPSIMOJIMHEMTHOTO PAaCTIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHUSI CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUWHINTEHHA  JUId
dbotorddekra, 3aKOH COXpaHEHHUS OHHEPTUU, 3aKOH COXpaHEHUs
WMIyJIbCa, 3aKOH COXPAHEHUsI AJIEKTPUUYECKOIrO 3apsija, 3aKOH
COXpaHEHUsI  MaccoBOro umcia, Tmoctyiatel  bopa, 3akoH
paaMOaKTUBHOIO pachajaa, TMpU OSTOM pa3anyaTbh CJIOBECHYIO
(GbOopMyIUpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaXKEHUE M YCIOBUS

(TpaHuIIBEI, 001aCTH) TPUMEHHUMOCTH

OHpe,[[eJIHTB HAIlpaBJICHUC BCKTOpa MWHAYKOHWU MArHUTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMTiepa u cuiibl JIopeHia

CrpouTs ¥ ONHUCHIBaTH U300pa)kKeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

BBIMOTHSTE SKCIIEPUMEHTSHI 110 UCCIIEA0BAaHNIO (PU3NYECKUX SBICHUH U
MIPOIIECCOB C MCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (GOpMyJIHpOBaTh NpolieMy (3amady) M THIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEUIOKEHHOTO

000py10BaHusl, MPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcyuiecTBisATh MNpsIMBIE W KOCBEHHBbIE HU3MEpPEHHs] (PU3UUECKHUX
BEJIMYUH; TIPH 3TOM BBIOMPATh ONTHUMAJBHBIA CIOCOO U3MEPEHUS U

HUCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHU HOFp@IlIHOCTGfI H3MepeHI/II>'I

HccnenoBaTh 3aBHCUMOCTH (PH3MUECKUX BEJIWYHH C HCIOJIH30BAHUEM
IOpSIMBIX ~M3MEPEHUH; TpU OATOM KOHCTPYHUpPOBaTb YCTaHOBKY,
(buKCUpOBaTh pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJE TaOIMIl U TPapUKOB, J1€1aTh BEIBOJBI 110 Pe3yIbTaTaM

HCCIIEI0OBAHUS

CobOmrogaTe mpaBuia 0O€e30MaCHOrO TpyJAa MpU  MPOBEIACHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUN B paMKax Yy4YeOHOTro »HKCIEepUMEHTa, YydeOHO-
UCCIIEZIOBATENBCKON U MPOEKTHOW JESATEIFHOCTH C UCIOIb30BAHUEM

M3MEPUTEIIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
I/ICHOJ’II)SYSI (1)I/ISI/I‘IGCKI/I€ 3aKOHBI " HpI/IHHI/IHLI; Ha OCHOBC aHaJIn3a
YCIIOBHSI  3a/ladyd  BBIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIATh
¢buznueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOUMBIE 7Sl €€ pelIeHHs,
MIPOBOJIUTH PAcUETHl M OIEHHWBATH PEATHbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(U3HYECKON BEIIMINHBI

Pemate Ka4eCTBEHHBIC 3a/1a4M: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO LETIOYKY PACCYXKIACHUN C OMOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IG SABJICHUA

Hcnonp3oBaTh MNpU  pelIeHHMH Y4eOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpHpeTallud M IPEICTABICHUsS y4eOHOH M Hay4HO-IOIMYJIIPHOMN
uH(pOpMaLnK, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKU

aHAJM3UPOBATh MOJTyYaeMylo HHPOpMAIUIO

OOBSICHATh TPUHIIMITBI JCHCTBUS MAIINH, TMPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3iuyarh YCJIOBUS HMX O€30MacHOr0 HCIIOIB30BaHHUS B

MOBCEIHEBHOM KM3HU

[TpuBOAMTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUUYECKUE 3HAHUSA MO (PU3MKE B TOBCETHEBHOM
KHU3HH TSI o0ecTiedeHnst 0€30IMacHOCTH IpU 00paleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJII COXPAaHEHMsI 340pPOBbs H

CO6J'IIOI[€HI/I${ HOPM 5KOJIOTUYCCKOT'O IMTOBEACHUS B Oprn(a}omeﬁ cpeae

PaGotath B rpymnme C BBIIOJIHEHHEM DPA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIbl,  pPAlUOHAIBHO  PACHpENeNiTh
O0SI3aHHOCTM M  IUIAHMPOBATb JESATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJ€KBAaTHO OLEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBAEMOM MTPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pa3jiena 3JIeMEHTA

IIpoBepsieMmble 3JIEMEHTHI CO/IEPKAHMS

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

1.2
2
2.1.1
2.1.2
2.1
2.13

®usuka — Hayka o nmpupoae. Hayunsie
METO/BI ITO3HAHMsI OKpYyXKaromero Mupa. Poib
DKCIEPUMEHTa M TEOPUM B  IIpolecce

MO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MognenmupoBanne (U3MYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHbl U TeOpHH. ['paHUIBI TPUMEHHMOCTH
bu3nueckux 3aKOHOB. [TpuHIMn
coorBercTBUsi. Pomb w Mecto ¢u3uMku B
(GOpMHpPOBAHUM  COBPEMEHHONH  HAay4HOM
KapTUHBI MHpa, B IIPaKTUYECKON

NEATENLHOCTH TIOAEH

MEXAHHWKA

##HParHKMHEMATHKA

Mexannueckoe aBrokeHue. OTHOCUTEILHOCTD
MEXAaHNYCCKOI'0O ABHUXCHUNS. CI/ICTeMa OTC‘-IéTa.

TpaekTopust

[Tepememienue, cKOpoCTh (CpemHssl CKOPOCTb,
MTHOBCHHass  CKOPOCTb) M YCKOPEHHUE
MaTepUATLHOW TOYKH, WX MPOEKIMH Ha OCH
CUCTEMBI KOOp/AMHAT. Crnoxenue

MIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUH, Iy TH u NepeMeILEHUs

MaTepI/IaJ'II)HOI\/JI TOYKHU OT BPECMCHU



2.2

2.2.1

222

223

22.4

225

2.2.6

CBobOoHOE TIazicHne. Y CKOpeHHe CBOOOIHOTO

MmajeHust

KpuBonuueiinoe nBwxkeHne. PaBHOMepHOe
JBIKCHUE  MaTepUalbHOM  TOYKH IO
OKPY’KHOCTH. YTJOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENIBHOE YCKOPEHUE

TexHuueckune YCTpOWCTBA: CIIUJIOMETD,

ABWIKCHUC CHApPSAA0B, HCIHBIC W PEMCHHBIC

nepeaadn
IIpakTrueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccnenosanue

COOTHOLLIEHUS MEXAY IMyTSIMH, IPOHIEHHBIMU
TEJIOM  3a  TOCJIENOBAaTCIIBHBIE  PaBHBIC
IIPOMEXYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HA4YaJbHOM CKOPOCTBHIO, PaBHOM
Hymo. M3ydeHue qBUKEHUs IIapUKa B BSI3KOU
xunkoctu.  M3ydeHwe — IBWKEHUSA — Telna,

OpOLIEHHOTO TOPU3OHTAIBHO

#iHPariH# IMHAMUKA

[TpuHLIMI OTHOCUTEIIBHOCTH ["anunes.
IlepBeii 3akoH Herorona. HMHeprumanbHble

CUCTEMBI OTCUéTa

Macca Ttena. Cuna. IlpuHnun cynepno3uuuu

CHII

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Heiorona s

MaTepuaibHbIX TOUEK
3aKOH BCEMUPHOTO TAroTeHus. Cuna TSKECTH.
[TepBas kocmuyeckas ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJBXKEHUST W  CWIa  TPEHUS  TOKOS.

Koadduunent tpenus. Cuna conpoTHBICHUS



23

227

2.2.8

229

2.2.10

IpUu ABUKCHUU TCJIA B dKUAKOCTU HUJIU ra3ec

HOCTyHaTeJ'IBHOG " BpalIaTCJIbHOC ABHUKCHUC

a0COFOTHO TBEPIOTO Tela

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUS.
[I;meuo cuinbl. YCnoBUs paBHOBECUS TBEPIOIO
texa 8 UCO

TexHudeckue  yCTpOMCTBA:  MOJUIMIIHUKH,

JABMKXCHUC NCKYCCTBCHHBIX CITYTHHKOB

[TpakTnueckue paboThl. M3yueHue NBUIKEHUS
Opycka 1O HAKJIOHHON TIUIOCKOCTH TIOJ
NEUCTBHEM HECKOJBKUX cuil. McciemoBaHue
3aBUCUMOCTH CHJI YIIPYIOCTHU, BOZHHKAIOMIUX
B jaedopmupyemMoil NpyXHHE U PE3UHOBOM
oOpasile, OT BEIWYMHBI HX JedopMaIuu.
UccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllICHUSA

###HPar###3AKOHDBI COXPAHEHN A B MEXAHUKE

23.1

232

233
234

235

2.3.6

2.3.7

HMHy.TIBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'ILC CHJIBI H

HN3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss ummyinsca B HCO.

PeakTuBHOE NBM)KEHUE
Pabora cuiibt
MOoOIIHOCTD CHJIBI

Kunernyeckast sHeprus MaTepuajbHON TOUKH.

TeopeMa 0 KHHETHYECKOUN SHEPTUH

[TorenumansHas sHepruda. [loTeHnManbHasA
SHEPrus yIpyro nehOopMUPOBAHHOMN
npyxuHbl. [loTeHIManbHass »Heprus Tena

BOJIM3HU IMMOBEPXHOCTHU 3eman

HOTCHI_II/IaJ'IBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIMUAJIBHBIX CHII C
HU3MCHCHUEM MEXaHHYECKOU SHEpIruun

CHCTCMBI TCII. 3aKkoH COXpPAaHCHUA



3.1

2.3.8

239

2.3.10

MEXaHUYECKON SHEPruu

VYnpyrue u Heynpyrue CTOIKHOBEHHUS
TexHu4yeckue ycTpoMCTBA: IBUIKEHUE DAKET,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHuwe CBSI3U
CKOpPOCTEH TeJ TMpu HEynpyrom yjape.
UccnenoBanme cBs3M  pabOTBl  CHUJIBI  C

H3MEHEHHEM MEXaHMISCKOM SHEPIruu TCjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMMKA
###Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUU

3.1.1

OcHoBHbIE MIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH. bpoyHoBcKkoe
newkenue. uddysus. Xapakrep IBHKESHUS U

B3aMMOJSHCTBHS YaCTHUI] BEIIeCTBa

Mopenu CTpO€HMs Ta30B, XKUIAKOCTEU U
TBEPABIX Tel U  OOBICHEHHE  CBOMCTB

BEIIeCTBa HA OCHOBE ATUX MOJIeIeH

Macca MOIJICKYJI. KomnuectBo BCIICCTBA.

[TocrossuHass ABoraapo

TemnmoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [llkana remneparyp Lleascus

Mopgens  uacanpbHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISPHO-KHHETUYECKOU

TEOpHHU UACAIBHOI'O rasa

AOcomoTHas Temrepatypa Kak Mepa cpeHeit
KUHETUYECKOW DHEPTHH TEIJIOBOTO JBHMKCHUS

yactull ra3a. [llkana remneparyp KenpBuna
VpaBuenne Knanelipona — MeHzeneesa.
3akoH JlanbToHa

["a3oBble 3akoHBI. M30mporieccsl B UaA€amTbHOM
ra3e ¢ MOCTOSHHBIM KOJUYECTBOM BEIECTBA:
U30TepMa, U30X0pa, u306apa

TexHuueckue yCTpOMCTBA: TEPMOMETD,

O6apomeTp



3.2

33

3.1.10

3.2.1

322

323

324

3.2.5

3.2.6

3.2.7

3.2.8

[Tpaktuyeckue paboTsl. M3MepeHue wmacchbl
BO3JyXa B KjJacCHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEX]ly TapaMeTpaMH COCTOSIHUS

pa3pex)EeHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKA

TepmonnHamuueckass cucrema. BHyTpeHHsA
JHEPIrus TEPMOJAMHAMHYECKOM CUCTEMBl H

CIIOCO0OBI €6 U3MEHEHUS

KonnyectBo Temnotel U pabora. BHyTpenHssa

SHEPIHU OAHOATOMHOI'O HACAJIBHOT'O ra3a

Buael Temmonepenauu: TEMIONPOBOJAHOCTD,
KOHBEKLUA, U3lydeHHe. TeroéMKoCTh Tena.
VneapHasg TEIIOEMKOCTHL BeIlecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTIJIOTICPCaaucC

IlepBb1it 3aK0H TepMoauHaMuKU. [IpuMeHeHnue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccam. ['paduueckass MHTEpIIpETALUSL

paboTHI Ta3a

Tennossle Mammebl. [IpuHOMNBL OEHCTBHA
TeIuIoBbIX MamuH. [Ipeobpa3zoBaHus >HEpruu
B TEmwIOBbIX MamuHax. KoadduumeHT
nosiesHoro  nerictBus  (mamee —  KIIJ)

termioBoi MamuHekl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs mporieccoB B OpPUPOJE.
Tennobie JIBUTATEITH. DKOJIOTHUECKUE
POOJIEMBI TETIJIOPHEPTEeTUKU

TexHuuueckue yCTpOMCTBA: JIBUTATENb
BHYTPEHHETO CTOpaHus, OBITOBOM
XOJIOIUIBHUK, KOHTUITUOHED

[TpakTrueckue padbotel. U3mepenue yaenpHOM

TEIUIOEMKOCTH

###Par####AI'PEI’ATHBIE COCTOSAHUMA BELIECBA. ®A30BBIE

INEPEXO/IbI



4.1

3.3.1

332

333

334

3.3.5

3.3.6

3.3.7

4.1.1

4.13
4.14

[TapooOpa3oBanue u koHneHcaws. Mcnapenne
" KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPbI

KUIICHUS OT JaBJICHUA

AOCONIOTHAaE W OTHOCHWTENbHAS BJIAXHOCTH

Bo3ayxa. Hacelennslii map

Teépnoe TEJIO. Kpucrannuueckue u
amopHble Tena. AHU30TPONHUS  CBOWCTB
KpUCTAJUJIOB. Kunkue KpUCTaJUIbI.
CoBpeMeHHbIE MaTepUalIbl

[InmaBnenne u Kpuctaiudsauus. Y AenbHasd
teruioTa miasiaeHus. Cyonumanus

VYpaBHeHHE TEIIOBOTO OanaHca

TexHuueckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOIMH
MIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM

YUCJIC HAHOMATCPpHAJIOB, 1 HAHOTCXHOJIOTNH

[IpakTnueckue paboTHLI. N3mepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMTHAMUKA
##H#Par#H#OJIEKTPOCTATUKA

OnexTpu3zanus Tell. DIeKTpuueckuid 3apsa. [[sa

BUA SJICKTPUYCCKUX 3apsa10B

[TpoBoHUKH, JUDJICKTPUKA 51

MOJIYIIPOBOIHUKHU
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaaa
B3aumopeiictBue 3apanoB. 3akoH Kynona

DJIEKTpUUYECKOE ToJIe. Hampspxk€HHOCTD
JIEKTPUUECKOIO TIOJIAL. [TpyHIHND
cynepnosuuuu. JIuHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

PabGota cuim  3JIEKTPOCTATUYECKOTO  MOJIS.

ITorenmuan. Pa3HocTh IOTEHIIHAIOB

HpOBOI[HI/IKI/I U AOUBJICKTPUKKW B IIOCTOSAHHOM



4.2

4.1.8

4.1.10

SJICKTPUYCCKOM IIOJIC. I[I/IBHGKTpI/I‘-IeCKaSI

IMPOHUIIACMOCTD

DIIEKTPOEMKOCTb. Konnencarop.
DAeKTPOEMKOCTh TUIOCKOTO  KOHJEHCATopa.

OHeprus 3apsyKEHHOT0 KOHJeHcaTopa

TexHudeckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alUTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED

[IpakTnueckue paboTHI. N3mepenne

SHCKTpOéMKOCTI/I KOHACHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

4.2.1

422

423

424

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJAX

VcnoBus CymIieCTBOBaHUA IIOCTOSHHOI'O
SJICKTPHUYCCKOI'O TOKaA. Hcrounuku Toka. Cuia

ToKa. [IocTOsAHHBIN TOK
Hanpsokenune. 3akon Oma 17151 yyacTka 1enu

DNEKTPUUECKOe COMpPOTUBJIEHUE. Y AEIbHOE

COIIPOTUBJICHUEC BCIICCTBA

HOCHeﬂOBaTeHBHOC, napaJijieJIbHOC,

CMCIIAHHOC COCAMHCHUC NTPOBOAHHUKOB

Pabota snextpuueckoro toka. 3akoH Jxoyms
— JleHna

MOIIHOCTB NEKTPUYECKOTO TOKA
anekTponaBwkymas cuna (manee — I/C) wu
BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHUKA TOKa.
3akoH Oma I TONHOM  (3aMKHYTOIN)

SHCKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC

DNeKTpOHHAas POBOJUMOCTb TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
METaJIOB oT TeMIIepaTyphbl.

CBepXIpoBOIUMOCTD

OnexTpuueckuii Tok B BakyyMme. CBoiicTBa

SJICKTPOHHBLIX ITYYKOB



[TomynpoBoauuku. COOCTBEHHAS U TPUMECHAS
MPOBOJUMOCTD TMOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexona. [TomynpoBogHNKOBBIE IPUOOPHI

9HCKTpI/I‘ICCKPII>’I TOK B QJICKTPOJIUTAX.

DNEKTPOIUTHYECKAS JUCCOLMALUS.
DnexTponu3
DNeKTpUYECKUI TOK B rasax.

CaMOCTOSTEIPHBIA M HECAMOCTOATEIbHBIMN
pa3psaa. Pasnuusble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Moiaus. [1nazma

Texnuueckue YCTPOWCTBA: aMIIepmeTp,
BOJITMETP,  pPEOCTAaT, MCTOYHHUKH  TOKa,
JJIEKTPOHArpeBaTEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS, BAaKyyMHBII J1on,
TEPMHUCTOPBI u (boTOope3nucTopHl,

HOJIYHpOBO[[HI/IKOBBII\/'I JU0a, raJIlbBaHHUKa

IIpakTueckue paboTHI. N3yuenue
CMEIIAHHOTO COEJUHEHHS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusienus. HaOmroneHnue

9JICKTPOJIN3a

HpOBepHeMble IJIEMEHTBI COACPKaAHUA

OJIEKTPOAMMTHAMUKA

##HPartH#M AT HUTHOE I10JIE. OJIEKTPOMAT'HUTHA A MHAYKIA

4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Konnposepsiemoro
pasaena 3JIeMeHTa
4
43.1
4.3
4.3.2

IlocrossHabIE Mar"HuThbl. Bs3anmMmopneiicTBue

IIOCTOSHHBIX MarHuTOB

MaruutHoe Tmone. BekTop MarHuTHOU
uHaykuud.  [lpuHmun — cynepro3uiui.
Jluanm MaruuTHOM uWHAykuuu. KaptunHa

JIMHUM  MAarHuTHOW  MHAYKUHMH  MOJIA



433

434

4.3.5

4.3.6
4.3.7

4.3.8

439

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSAHHBIX MAarHuTOB

MarsnuTHoe TO0JIE NPOBOAHUKA C TOKOM.
KapTuna nuHMI 10N JIIMHHOTO MPSIMOIO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYMIKH C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue MpoBOIHUKOB €

TOKOM
Cuna Amriepa, e€ MOIyJIb U HAPABJICHHUE

Cuna JlopeHua, e€ MOIyJIb U HAalIpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — YacTUIlbl B
OJTHOPOJHOM MAarHUTHOM Tmone. Pabota

cunel JlopeHia
SIBiIeHME PIIEKTPOMArHUTHOW UHAYKIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIUU

O/1C naayKUMH. 3aKOH 3IEKTPOMArHUTHOM
uHaykuun Papazes

BuxpeBoe »snexrtpuueckoe mnone. IC
WHAYKIUH B TPOBOJHUKE, JBHKYIIEMCS
MOCTYTATEJIBHO B OJIHOPOJJTHOM MarHUTHOM

oJie
IIpaBuio Jlenna

NHnyKTUBHOCTB. SIBIEHME CaMOMHIYKLUH.

OJ1C caMOMHIYKIIUU

BHCPFI/IH MAargoMuTHOrO I10Jid KaTyIIKH C

TOKOM
BJ'IGKTpOMaF HUTHOC I10JIC

Texanueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHurTHhl, OJICKTPOMArHuThI,
QJICKTPOABUTI'ATCIIb, YCKOpUTECIIN

OJICMCHTAPHBIX YaCTUll, ”THAYKIHOHHAA I1CYb

[IpakTnueckue paboThLI. N3yuenne
MarHUTHOTO TIOJII KATYIIKH C TOKOM.
Uccnenosanne JOeWCTBUSI IOCTOSHHOI'O

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue



5.1

SABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKOWUN

KOJIEBAHMA 11 BOJIHBI

#HPari#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnast cucrema. CBoOoaHbIE
koneOanusi. [apmoHuueckune KoieOaHwUs.
[lepuon, wyacrtota, amrumatyna u  (dasa

Kose0aHui

[IpyxuHHBI MasATHUK. MaTeMaTnyeckuii
MasATHHUK

VYpaBHEHHE TapMOHHYECKHX KOJCOaHH.
Kunemarnueckoe u JMHAMHUYECKOE

OITMCaHue Koje0aTeILHOrO JBMKCHUA

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs3b
aAMIUTUTY B KosieOaHuit HCXOAHOMN

BCJIMYHHBI C aMIUIUTYdaMHU KoJIeOaHHH €é

CKOPOCTH U YCKOPEHUs

Konebarenpublii  koHTyp.  CBOOOMHBIC
AIIEKTPOMarHUTHBIC KoneOaHus B
UICUIBHOM  KOJe0aTenbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHYECKUMH U
AJIEKTPOMAr HUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHHs PHEPTUU B UICATBHOM

Kose0aTeTbHOM KOHTYPE

BLIHy)KIIeHHBIe MeXaHNYECKHE KOJIeOaHMsI.

Pe3onanc. Pe3onancnas KpHBasl.
BI:IHy)KIIeHHBIe SJICKTPOMArHUTHBIC
Kose0aHusl.

[lepemennbiii  TOK.  CHHYCOUIAJIBbHBIN
IIEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOTO TOKa.
AMIUINTYAHOE M JEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA U HAIIPSIZKCHUS



52

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponszBoacTso, nepenaya
U NOTpeOseHne 3IEKTPUUECKON SHEprum.
DKOJIOrM4eCKHE PUCKHU NpPU MPOU3BOACTBE
AJIEKTPUYECKON SHEPIUU. KynbTypa
HCIIOJIb30BaHUs ANEKTPOIHEPTUU B

IOBCEIHEBHOMN KU3HU

TexHuueckue ycrpoiicTBa: celicMorpad,
ANEKTPUICCKUH 3BOHOK, JTHHUH

QJICKTpoOnepcaavd

IIpaktuyeckue pabotel. HccnenoBanue
3aBUCUMOCTH HepuoJia MaJbIX KoseOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpysa. MccnenoBanue nepeMeHHOro TOKa B
LEeNU M3 IOCJIEJOBAaTEIBHO COEINHEHHBIX

KOHACHCATOpA, KaTYHIKHU U PE3UCTOPA

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

523

524

525

5.2.6

Mexanuueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuon.  CkopocThb
pacnpocTpaHeHUs] M JJMHA  BOJIHBL

HonepeqHHe " MPOAOJIbHBIC BOJIHBL

#i#HHPartH# Nutepdepentus u qudpaxius

MEXaHHUYECCKHUX BOJIH

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKka

ONEKTPOMarHuTHBIE  BOJHBIL. Y CJOBHS
M3JIy4eHUsI  JJIEKTPOMArHUTHBIX  BOJIH.
B3aumuasn opuenranusa Bektopos E, B u v

B 3H€KTpOMaFHHTHOi/JI BOJIHC B BAKyyMC

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, NPEIIOMJICHUE, MOJSIpU3aNys,
mudpakius, wuHTepdepenuus. CkopocTh
ANIEKTPOMATrHUTHBIX BOJIH

[Ixana ANIEKTPOMArHUTHBIX BOJTH.
HpI/IMeHeHI/Ie QJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY



53

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

5.3.7

53.8

HpI/IHLII/IHI:I paI[I/IOCBSISI/I U TCIICBUIACHUS.
Pagnomoxarust. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpebl

TexHnueckue yCTpOWCTBAa: MY3bIKaJIbHbBIC
HHCTPYMEHTEIL, YIbTpa3ByKoOBast
TUAarHOCTUKa B TEXHUKE M MEIUIIMHE,
panap, paguoONpPUEMHUK, TEJEBU30DP,

anTenHa, tenedon, CBU-neuyn

#HHPari#H#OII TUKA

[IpsiMmonuHeiHOE pacnpoOCTpaHEHUE CBETa
B OJTHOPOJIHOM cpene. Jlyu cBera
OtpaxeHue cBeTa. 3aKOHBl OTPAKECHUS
cBeta. [loctpoeHne M300payKeHiA B TUIOCKOM
3epKaie

Ilpenomnenne cBera. 3akoHBI IPETIOMIICHUS

CBeTa. AOCOIIOTHBIA [10Ka3areib
Hp CIIOMJICHUA
ITonHoe BHYTpCHHEE OTpaKCHHE.

[IpenenbHbIli yroa MOJTHOTO BHYTPEHHEIO

OTpaXXCHUA

HMucnepcusi  cera. CIOXHBIA  COCTaB

Oemoro ceera. [[Ber

Cobuparonyie ¥ paccewBarOIMe JIMH3HL.
Tonkas nuH3a. DOKYCHOE paCCTOSIHUE U
OIITUYECKas cujia TOHKOH JIMH3BI.
[TocTpoeHnne n300pakeHU B COOMPAIOIITIX
U pacceuBalomMx JauH3ax. Popmyna
TOHKOM JHH3BL. YBEJIWYCHUE, JaBacMOC

JIMH301

[Ipenensl IPUMEHUMOCTH I'€OMETPUIECKOM

OIITHKH

WNutepdepentius  ceera.  KorepeHTHbIC
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCUMYMOB u MHWHHUMYMOB B

UHTEpPEPEHIIMOHHON KapTHHE OT JBYX



539

5.3.10

5.3.11

53.12

CI/IH(1)213HI:IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmuss ~ cera.  JudpakunonHas
peméTka. YcinoBue HAOMIOEHUS TIABHBIX
MaKCHMYMOB npu naJeHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
IU(PAKINOHHYIO PEIIETKY

[Monsipuszanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

MHUKPOCKOTI, TEJECKOTI, BOJIOKOHHAs
OITHKA, arQpakIuoHHas peeérka,
TOJIIPOU T

[IpakTnueckue paboTHI. Nsmepenne

nmokasarensi mpenomieHus. McciaemoBanue
CBOMCTB  W300paXeHWH B  JIMH3aX.

Habmtonenue nucnepcun cBeta

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'panunl TPUMEHMMOCTH  KJIACCHYECKON
MEXaHHUKH. [TocTynarter TEOpUH
OTHOCHUTEILHOCTHU: WHBAapUAHTHOCTh
MOAYJIsi CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIbHOCTH DUHILTENHHA

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3amejUieHHe BpPEMEHM U COKpAIlCHHE
JUTAHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsA3p Macchl C DHEPrUEd W HMMITYJIHCOM
CBOOOJHOW YacTHLbl. ODHEPrust MOKOs

CcBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

6.1
6
6.2
6.3
6.4
7
7.1

7.1.1

®otonbl. Popmyiia [1naHka cBsA3M SHEPrUn
dboTOoHA C ero 4YactoTol. ODHeprus W

UMITyJIbC (POTOHA



7.2

7.3

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

OTkpeiTHe U uccaenoBanue (porodddexra.

Omeiter AT Cromerona. 3aK0HBI
dorodpdexra
YpaBHeHue DOHHIITENHA JIlIE:
doroaddexra. «Kpacnas TpaHUIIa»
dotorddekra

JHaBnenue cera. OnwiTel [1.H. JIeOenena
XUMHYECKOe IeUCTBUE CBETA

Texaudeckue ycTpoicTBa: (POTORIEMEHT,
doromaTyuuk, COJIHEYHAs Oarapes,

CBETOIUOI

CTPOEHHE ATOMA

Monens aroma Tomcona. OmBITE
Pesepdopaa o uccnenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHaa MOACIBb aToOMa

[Toctynater bopa. N3nyuenue "
noryomeHe  (GOTOHOB TpU  Iepexoje
aToMa C OJHOIO YpOBHS OJHEPIUHM Ha
npyroi. Bunsl ciektpoB. CHekTp ypoBHEN

JHEPTUH aTOMa BOJIOPOAA

BonHoBBIE cBolicTBa uyactul. BosHbl 1€
Bpoiisns. KopmnyckynspHo-BOIHOBO#
ayamu3Mm. Judpakuus SIEKTPOHOB  Ha
KpHUcTajiax

CHOHTaHHOE W BBIHYKIEHHOE H3IyYEHHE.
Y CTpoHCTBO M MPUHIIMIT pabOTHI J1a3epa
TexHuueckue yCTpONCTBA: CIEKTPaJIbHBINA
aHanu3 (CIEKTPOCKOIT), ja3ep, KBaHTOBBIN

KOMIIBIOTED

[Ipaktuueckne  pabotel.  HabOmronmenue

JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

Metoael HaOMIOACHUST U PErUCTPALlUU

SJICMCHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTkpbITHE  PAagUOAKTUBHOCTH.  OMBITHI
Pesepdbopna mo ompeaeneHuio cocraBa
pamuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, ramma-m3ITydeHus. Biusane

PaaAruOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTKkpbITHE  TPOTOHA U HEUTpOHA.
Hyxnonnas momens siapa I'eiizenOepra —
WBanenko. 3apsan simpa. MaccoBoe 4ucio

sapa. M3oTonsl

Annda-pacna. DNEKTPOHHBIH "
MTO3UTPOHHBIN Oera-pacma. l'amma-
M3JIy4YEeHHE. 3aKoH PaguOAKTUBHOIO
pacnana

OHepruss CBA3M HYKJIOHOB B  sjpe.
Snepubie cunbl. Jleekt Macchl siapa
SAnepuble peakuuu. JleneHWe M CHHTE3
Aanep

S nepHsiit peaxkTop. TepMmosinepHbIi
cuare3. [IpoGneMbl ¥  NEPCHEKTUBHI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKUE

ACIICKTHI HHGpHOﬁ OHEPICTUKU

OnemeHtapHble  4acTHUBl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aMOJEHCTBUSA

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BwuibcoHa, SAEpHBIM peakTop,
aToMHas bom0Oa

[Ipaktnueckue paboTel. ccnemoBanme
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro nHeba. CosBesnus, spKHe

3Bé3I[BI, IIaHCThI, UX BUAUMOC NBUKCHUC

Conneynas cucrema. IlmaHersl 3eMHOI



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

I'pyHIIbI. IImaHeThI-TruranThl n ux
CITYTHUKH, KapJIHWKOBBIC ILIIAHCTHI. Marjsre

Tena CoIHEYHOH CUCTEMBI

Connne, ¢orochepa u  atmocdepa.

ConHeyHasi aKTUBHOCTb
NcTounuk sHeprun ConHua u 3BE311

3BE3ABI, WX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBETUMOCTb, PaJMyC, TeMIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE30pI  TIABHOM  IIOCIICAOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 IVIaBHOI MOCJIEI0BATEILHOCTHA

H###Par###BuyTpenHee cTpoeHHe  3BE3L.
CoBpeMeHHbIE NPE/ICTABICHHS 0
MPOUCXOXKIACHUN W 3SBOJIFOIIUH COJIHL[a u

3BE3. DTambl )KU3HU 3BE3]

Mineunbii  Ilyte — Hama [anaktuka.
CrnupanbHas CTpYKTypa lanaktuxu,
pacnpenenenue 3BE3N, Tra3a U IBUIM.
[Tonoxxenne wu gaBuwxenne ConHIa B
lanmaktuke. Ilnockas wu  cdepuyeckas

MOJCUCTEMBI | anakTUKH

Tuner ramakTuk. Paguworamaktukn H

KBazapbl. YEpHBIE ABIPHI B SAPax TAIAKTHK

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. PaszOeranme rajgakTHK.
Bozpact u pamuyc Bcenennoit, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinydenue
MacmTabHast ~ cTpykrypa  BcenenHoil.
Meraranaktuka. Hepeménnpie mpoOaeMbl

aCTPOHOMUHU



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» ®usuka. 10 knacc. Mskuies I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueii [TapdpentreBoit H.A. Axuroneprnoe o6mecTBo «3marenbcTBo
«IIpocBemenue»

» Guzpka. 11 kimacc. Msakuues I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. Axuronepnoe o6miectBo «M3narenbcTBo

((HpOCBGH_IGHI/Ie»

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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