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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIETo
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsl, mnpeacTtaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yué€roMm denepaqbHOl paboueil MporpaMMbl BOCIHTAHHS U
KOHIIEMINK TpernofaBaHus ydeOHoro mpeamera «Dusnuka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peann3yoInX OCHOBHBIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpPMUPOBAHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxomaa. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEKIPEAMETHBIX
CBs3€l (PUBMKM C €CTEeCTBEHHO-HAyYHBIMU YUYEOHBIMH IpeameTamMu. B  Heil
OTIPEMIETISIOTCS OCHOBHBIE LIETM HM3Y4YeHHs] (PU3UKHA HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHMsl, TUNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (DM3HMKHU: JTUUYHOCTHBIC,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHHS Kypca (PU3nMKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera « Pu3nKa» 1o rogam oOy4eHHs..

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromieM mupe. HIKoapHBIN Kypc PU3HKN — CUCTEMOOOPa3yOIINI
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHWN, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME W aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeNeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3ydyeHne ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydaromwmxcs, B (HOPMUPOBAHHE YMEHUN MNPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUN UMHU YYEOHBIX UCCIEIOBAHUM.

B ocHOBy kypca (usuku i YpOBHS CpeaHero ooOiiero oOpa3oBaHUs
NOJIOKEH pAI HUAEH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIBI €ro
IIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKHU.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
00benMHEH BOKPYT (¢u3ndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopmupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzaunus MOpeAnosiaraeT HCIOIb30BaHNAE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJOTHUYECKUMHU MTPOOIEMAMHU.

Hoess  npuxnaonou  uanpaenennocmu. Kypc ¢$usuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEIACTBOM BBEICHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIMIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTUM, a Takke OO0CYXKICHHUS
po6JieM paloOHAIBHOTO MPUPOOTIOIH30BAHUS U HKOJIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaAMH Kypca (PU3MKKM Ha ypOBHE CpPETHETO OOIIEeTOo
oOpa3oBaHusl SBISAIOTCS (hU3MUecKkue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TEOpuH, posid (PyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOAE, TIpaHULIAX
NPUMEHUMOCTH TEOpPUHM, JMJI1 OIMCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0A B Kypce (PU3UKU pEau3yeTcsl MpexJie
BCEro 3a CYET OPraHU3alUU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIUXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB H JIaDOpAaTOpPHBIX padoT,
KOTOpBIE B Iporpamme mno ¢u3nke oObeIUHEHBI B OOIIMI CHUCOK YYEHHUYECKUX
MpakTUYecKux paboT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJSI M  OLIEHKH, OCYIIECTBISIETCS y4acTHUKaMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kaOunera ¢usuku. Ilpm 3TOoM oOecreunBaercs OBJAJACHHE
OOy4arolUMHUCS YMEHUSIMU NPOBOJUTh KOCBEHHBIE H3MEPEHHUS, HCCIIECJOBAHUS
3aBUCUMOCTEN (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YNENAETCA PEUIEHUI0 PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3NUYECKON MOJEIIbIO, T0O3BOJISIFOIINE IPUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fesa Kypca, TaKk U HMHTErpupys 3HaHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
OOBbsICHEHHE TPOTEKaHUsI (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyromme BBIOOpa (U3UYECKOW MOACIU IS CUTYallMH IPaKTHUKO-
OpHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusmu DI'OC COO K MaTepHalbHO-
TEXHUYECKOMY OOECIeUYeHHI0 YyueOHOro mpolecca 0a30BbIi YpOBEHb Kypca
(bU3UKY Ha yPOBHE CPEIHETO 001Iero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHSIX
MpPEeAMETHOTO0 KaOWHeTa (U3WKK WIA B YCIOBUSX HWHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3umku AOMKHO OBITH
HE0OXoIMMOe J1TabopaTopHOE OO0OpYNOBAaHME /I BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YUEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opynoBaHUE.

JleMoHCcTpaliMuoHHOE  00Opy/0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUM.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TIPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEUMBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ U(DPOBBIX J1a0OpaTOPHUIA.

OCHOBHBIMHU HEJIIMH U3y4eHUS] PUUKHU B 00IIEM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYy4YalOIIMXCS K HAyYHOMY
W3YUYCHUIO TIPUPOJIBI, PAa3BUTHE WX HHTCIUICKTyalIbHBIX W TBOPUYCCKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTePHH M (PYHIaMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHUSA C HCIOJIb30BAHHEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne STUX 1ene 00ecreunBaeTCsl pelieHneM CIeAyIONINX 3a1ad B

IpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUKH 00  oOmux  QuznUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY u
3JIEMEHTHI aCTPODU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbACHEHMS] (PU3NYECKUX SIBIICHUH B TPUPOAEC U Uil TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs pa3jiNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOApPa3yMEBAIOUINX CAMOCTOATEIHHOE
co3nanue GU3NYECKON MO, a/ICKBAaTHON YCIOBHAM 3a/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeay,

e OBJIAJICHUE METOJaMU CAMOCTOSITEIFHOTO IIJIAHHUPOBAHUS U TPOBEACHHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIIpETalid UH(POPMAIINH,
ompeeeHus] JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-MUCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 4aca B HeEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUYECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YYHTENb J€laeT BHIOOD
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00YyUaroIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

dusnka — Hayka O mpupone. Hayunble MeTONBI NO3HAHMUS OKPYIKAKOLIETO
Mupa. Ponbp JKCriepuMeHTa M TEOpUM B INPOLECCE IO3HAHUSA IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MognenvpoBanue (uU3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHMIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Pons u mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOH KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UIUQPPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MAaTE€pUAJIBHOW TOYKH, MX INPOEKIHA HAa OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHENHHOE IBrkKeHue. I'paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOpPEHHs, IIyTM M IepEeMEIICHUs
MaTepUaJIbHOW TOYKU OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHEe CBOOOIHOTO MaICHUSI.

KpuBoimmHetHOe  nBMKEHWE. J[BMKEHWE  MaTepuasbHOM  TOYKHA IO
OKPYHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora obpaienus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHHuYecKue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUAOMETP,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUYETA, WILTIOCTpALUsl KMHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONb30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3pe’KEHHOM IPOCTPAHCTBE.

Habnionenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaieHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY NYTSIMHU, MNPONUACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE pPaBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OpPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
MHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoiut 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenuss. Cuia Tsbkectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cCkoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. KoadduimeHt tpenusi.
Cuiia conpoTUBIIEHUS PU JIBUKEHUU TEJa B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpallaTeIbHOE IBHKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUA TBEPJIOTO TEIA.

TexHuyecknue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuUu.

CpaBHEHHE MacC B3aUMOCHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jeopmaluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcmoBust paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuenue aBmKeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccenenoBanye 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKHUHE U
pe3rHOBOM 00paslLie, OT UX JepopMaiuu.

HccenenoBanue yciaOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvt coxpaneHus 6 mexanuxe

Hmiyneec MaTtepualibHOM TOUYKM (T€na), CHCTEMbl MaTEpUalbHBIX TOYEK.
HMItynbC CHIBI M1 M3MEHEHHE HMMITyJbCa Teja. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. Teopema 00 H3MEHEHHH
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IToreHunanbHas DHEPIUs YyIPYro
neopMupoBaHHOM  npyxkuHbl.  [loTeHumanbHass SHepruss Tejna  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUHMalbHble  cuibl.  CBsi3b  pabOThI
HEIMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW DSHEPIMM CHCTEMBI Tell
3aKOH COXPAHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
IIPYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgekyisipHast Gu3nka 1 TepMOJIMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysua. Xapaktep ABUKEHUS WU
B3aUMOJICUCTBUS 4YacTUI BellecTBAa. MoAenum CTpOEHHUsI Tra3oB, XKUJIKOCTEU H
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.



Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPHHM HJACAIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMXKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHUMe Menaeneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3€ ¢ MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3blBalOIIME JUCKPETHOE CTPOEHHME BEIECTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECIMHEHUN.

OmnbiTel 110 MU Py3un KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aMMO/ICHCTBUSI.

Monens, nuTrocTpupyromias Ipupoay AaBICHUS Ia3a Ha CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSHMS HJI€AJbHOTO Tasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKY TapaMEeTPaMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepMmoauHaMuueckass cucrema. BHYTpeHHSs dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnoTsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonndecTBO TEMIOTHI IPH TEIIONEpEaaye.

[Tonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTopoii 3akon Tepmoaunamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  mamuubl.  [IpUHIUNBL ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KosdduiuueHT nosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mosie3HOro
NeHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOAHEPTETUKH.



TexHudeckre yCTpOMCTBA UM TMPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpPrUM Teja MPU COBEPIICHHH PAOOTHI: BBUIET
npoOKku W3 OyTBUIKM TIOJ JCUCTBHEM CXXATOTO BO3/ayXa, HarpeBaHue 3¢gupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN dHEPTUH (TeMIlepaTyphl) Tejla MpH Terionepeaaye.

OneIT 1o aanabaTHOMY pACHIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTaTElIsi BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuuecxuii sxcnepumenm, rabopamopuvle pabomeol

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KoHaeHcanus. Vcnapenue u kunenue. AOGCONOTHAS U
OTHOCHUTEJIbHAsA BJIAXXHOCTh BO31yxa. HacklmeHHbIM map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPbl KUTICHUSI OT JIaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpeMmeHHble Matepuaibl. [lnaBienue u
KpUCTAJT3AIMsA. Y IeJbHas TeruioTa miaBieHus. Cyonumarius.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHUasioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoIICTBA HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUHU.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U MaBJIeHUST KPUCTAUIMYECKOTO BEIIeCTBA.

JleMOoHCTpanusi KpUCTaJIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AYXa.

Pa3znea 4. JaekrpoamHamMuka
Tema 1. Inekmpocmamuka
OJIeKTpU3alMs TeN. OJEKTpUYeCKuM 3apsa. /JlBa Buaa dIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, TUANEKTPUKKA W TOJYHNPOBOAHUKUA. 3aKOH COXPAHEHHS
JIEKTPUYECKOTO0 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3eKTpuuecKuil 3aps.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  dnekTpudeckoro moiid.  [IpuHnumn



CYHEPHO3ULIUN AIEKTPUUYECKUX MoJel. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexTprudyeckast MpOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO0 KOHAEHCATopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTPOCTATHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpPUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHLUII IEUCTBUS JJIEKTPOMETPA.

B3auMmopericTBre HaANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOUIaJH
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHUE HWCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. KopoTkoe 3aMbIKaHUeE.

OJIEKTpOHHAassT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYeCcKruid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOIHUKWY. CoOcTBeHHas 51 IIpUMECHast MPOBOJIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciulaBaXx  JJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKAs: AUCCOUALUS. DIEKTPOIIH3.



DNeKTpU4ecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHWKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIA MO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHne CUilbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJABIXKYIIEH cuibl. KOpOTKOE 3amMbIKaHHE
rajgbBaHUYECKOIO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snextpoiusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTe€MaTHKH,
OMOJOTHU, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie noHsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumnoresa, (unyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUM, JuHEWHas QyHKIMS,
napabosa, runepbosa, Ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJIO00MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTHUYECKAS UCCOIMAIUS,
raJibBaHUKa.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJIIUIMHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYyTUE), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JICKTPONpPHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArPEBATENbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe nojie. INeKmMpOMAZHUMHAA UHOYKYUSA

ITocTtossnHble  MarHuThl.  B3auMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOW wuHAyKuuu. [IpuHUIMN cCynepno3uiuu
MarHUTHBIX moJiek. JIMHMUM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WMHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TIOJS JJIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallPaBJICHUE.

Cuna Jlopenua, e€ MOyb U HampaBJIeHUE. [[BUKEHNE 3apsIAKEHHON YaCTHULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. PaGoTa cuisl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMU. [IOTOK BeKTOpa MAarHUTHOM
WHAYKIAK. OJIEKTPOABIXKYINAs CWia HWHAYKIUH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe nsnekrpuyeckoe Moje. IDICKTPOABMKYILIAS CHJIA HHAYKUAH B
MMPOBOJAHUKE, IBKYIIEMCS IMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHAYKUMH. OJEKTPOABIKYIIAs  CHIIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHHUE. TMOCTOSHHBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHUE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHMH OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHne MarHuTHOTO TMOJIsI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUA 2JICKTPOMArHUTHON MHYKIIHH.

Paspnen 5. KoJieOanus 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOJ1€OAHUA

KonebGarenbnas  cucrema.  CBOOOJHBIE  MEXaHWYECKHUE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrumryaa u ¢as3a KoyieOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHX
koseOanuii. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebatenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATILHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUmx KojeOaHusAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kose0anus. Pezonanc. BbiHyK€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMsI.

[lepemennbiii TOK. CHHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHUCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA W
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TPAKTUYECKOE NPHUMEHEHHUE: JIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB Ko0JI€OATENbHOM cHUCTEMbl (IPYXUHHBIA WIN
MaTEMaTUYECKU MASITHUK).



HaGmronenne 3atyxaromux KojaeOaHuu.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HabGmronenue pe3onauca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuunorpaMMbl (3aBUCUMOCTU CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUU PE3UCTOpPa, KATYILIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY AIEKTPOIEpEaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TepUoja MajbiX KoJieOaHUil Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanrie MNEpeMEHHOr0 TOKa B IENU W3 TOCJEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KAaTYIIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBLE 8OTIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JUyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
WNuTtepdepentus u qudpaxius MeXaHUISCKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS] 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKCHUE, MpeIoOMIICHUE, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMTBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckre yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H U
4aCcTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXKECHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, nHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIM HCTOUYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHue n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yrosa IOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cera. L{ser.

CoOupatonie U pacceuBaromve JuH3bl. ToHkasg nuH3a. DoKycHOe
pacCcTosIHME W ONTHYECKas cujla TOHKOM auH3bl. llocTpoeHune wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JUH3bI. YBEJIWYEHUE,
JaBaeMOe€ JIMH30M.

IIpenesbl NpUMEHMMOCTH FEOMETPUYECKON ONTHKH.

BonnoBass ontuka. Hurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMIOACHWS MaKCUMyMOB W MHHHUMYMOB B HHTEP(EpPEHIIMOHHOMN
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHUE: OYKH, JIYIIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, NUPPaKLIMOHHAS PEUIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIJICHUE CBETA.
OnTrueckue npuOOpHI.

[TomHOEe BHYyTpeHHEE OTpaxkeHue. MoJiesib CBETOBOA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenue natepdepeHnu cBera.

Hab6mronenue nudpaximm crera.

HabGmronenne nucrnepcuu cBera.

[lonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Toyyenue ciexTpa ¢ MOMONIbI0 AUPPAKIXOHHON PEIETKU.

HabGnronenue noasipusauuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul



N3Mepenue rnokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panuiel  TPUMEHMMOCTH  KjaccMyeckod — mexaHuku.  [loctymnaTsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.
OTHOCUTENHEHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHHU U COKpaIeCHUE
JUIMHBIL.
DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrUHN POTOHA C €TO YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKoHbI

dororddekra. YpasaHenne DiHmTeHHa 11 Porodddekra. «KpacHas rpaHuma»
dboTorddexra.

JaBnenue ceera. OnwiTel 1. H. JleGenera.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue YCTpOMCTBA U MPAKTHUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHETO (poToaddekTa.

Ceeroauon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO o -4acTHIL.
[lmanerapHas mogmens aroMma. llocrynater bopa. W3nyduenue u morjomnieHue
(OTOHOB MpU MEpexo/ie aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMA BOJOPOA.

BousHoBbIE cBOlicTBa yacTull. BosHbl ne bpoitnis. KoprycKyisipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
HaGmronenne mmHe4aToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBbI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa I'eilizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tormsl.
Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTUBHOTO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. JledekT Macchl sipa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
Anepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl U HEPCHEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTrETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Metobl HaOMIOACHUS U PETUCTPAIIUN PJIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CU€TUMK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopnsie padbomul
HccnenoBanre TpeKoB 4acTHIl (10 TOTOBBIM (poTorpadusm).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BUTHA acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sApKHe 3BE3NBI, TUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl IJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTU. BHYTpEeHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounn CosHIa U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mineunbiii I[IyTe — Hama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u xBaszapbl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ia. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0aeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C WCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maromiee NOBTOPEHUE

Ponb ¢u3uku M acTpoHOMHM B 3IKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeIbHOCTH YelIOBeKa, POjb U MECTO (PU3MKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTHHE MHUPA, POJb (HU3MUECKON TEOPUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3NUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylmecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
OHOJOTHU, XUMHUH, Teorpaduu U TEXHOJIOTHUU.

Meocnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbI (akT, rumoresa, (unyeckas BEJIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: pemIEHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI U MX IMPOEKUUH HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApPHBIX (YHKIMH, NPU3HAKK TOJA00USI TPEyTrOJbHUKOB,
ompeiesIeHHE TIOMAIU TIIOCKUX (GUryp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJLUINYECKASI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPaAJIbHBIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSCCHHIA.

Texunonocus: NWHUAM DJIEKTpOIEpeaad, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAS OTNTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHs ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/JHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbI YPOBEHB) JOIKHO OOECTICUUTH JOCTHIKEHUE CIICMYIONTNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS YUeOHOTO TpenMeTa «Du3nKay JTOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KXU3ZHEHHOTO
ONBITA U OMNbBITA JECITEILHOCTH B MPOILIECCE PeaIn3aliil OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPEcaxX I'Pa)KIaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUS:

chOpMHUPOBAHHOCTh POCCHUICKOU IPaXKIaHCKOMN UJIEHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYMBOTO OYIyIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOUAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npUCyLIEro (pU3nYecKoil HayKe;



5) TpyA0BOro BOCIIATAHUSI:

UHTEpEC K pa3NIn4yHbIM cdepaM MpodhecCHOHATLHOW IEsSTEIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM ¢ (DU3UKOW U TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymiel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIAHBI,

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(UMK Ha IPOTSKCHUH BCEH KU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTDh JKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUYECKUX MPoOieM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HaHUS 1eJIeW YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHnEe OMbITa JIEITebHOCTH SKOJOTUYECKOM HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOH JCSITEILHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus: (QU3NKA ~ OCYIIECTBIISATh  TPOCKTHYID H  HCCIEAOBATEIBCKYIO
NeATeTLHOCTh MHIUBHUIYATBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue JaeicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpooOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh WEIU JCATCIBHOCTH, 3aJ1aBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBIIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHaIu3a UMEIOIIUXCS
MaTEepUATbHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KM3HCHHBIX MTPOOJIEM.
ba3oBble uccienoBarebCKue JeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHATHUSAMU U METONAMHU
(bu3nYecKoil HayKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JEeITeIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENIbHOMY MOMCKY
METO/IOB pelieHusl 3ajiady (U3MYECKOro COJIepKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJAQJ€Th BHUAAMU JEATEIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETalU, MPeoOpa3oBaHUI0 M MNPUMEHEHUI0O B pa3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YUCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUU (DU3UKY;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B TPAKTUYECKYIO 00JACTh
KHU3HEICSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, NPEIaraTb OpUruHaIbHbIEC MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE abTEPHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TOJIy4eHHUsT MHPOpPMAIUU (PU3UUECKOTO COJEpKaHUS H3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK, aHaJH3,
CUCTEMATH3alUI0 U MHTEPIPETALNI0 MHPOPMAIUMU Pa3IMYHBIX BUIOB U (popm
IpEICTaBICHNUS;

OIICHMBAThH JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJOIM B PELIEHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a7a4 C COOJIOJICHHEM TpeOOBaHWN DSPrOHOMHMKH, TEXHUKH OE€30IacCHOCTH,
TMUTUEHBI, PECypcoCOEpekKEeHMs, MpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPN AHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3HaYeHUsI HTHPOPMALIUH U LEIEBON ayAUTOPHUHU, BHIOHPAsi ONTUMAJIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalU3alliu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacrno3HaBaThb MPEANOCBUIKM KOH(JIUKTHBIX CHUTyallMd ©  CMAr4arhb
KOH(DJIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCHOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh W KMCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBUIYaIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEHWCTBHM C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa U KAXKAON0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHWBAaTh HIEU C TO3UWLUNA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

Pery/isiTUBHBbIE YHUBEpPCaJbHbIE y4eOHbIe /IeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTu
(GU3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PAcUYETHBIX M KauyeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS PAKTUYECKON pabOThl € YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3pYAHMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIMOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/JIeTh HABBIKAMH  MO3HABAaTENbHON  pedrekcun Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKH CUTYyalH, BhIOOpa BEPHOIO
peIIeHNUS;



yMETh OILICHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH DEIICHUS MO0 HX
CHIDKEHHUIO;

IPUHUMATh MOTHUBBI W apryMEHThl JPYTHX TIPU aHaIu3e pe3yJIbTaToOB
NEeSATETLHOCTH;

MPUHUMATh Ce0s1, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TIPU aHalu3e pe3ybTaToB
JeSTEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce mocTmkeHHsI JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no (QuU3MKE I yPOBHS CpeaHero oOmero oOpa3oBaHWS Yy O0O0ydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIMOHATIHLHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh auanTHUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUAIOMICH CTPEMIICHUE K JOCTIDKCHHIO TEH H
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIBLHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTH JIIOJIEM;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, UHEepIMaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pPelIeHn: (PU3NIECKUX 3aj1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIEKTPOJMHAMUKH:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JIBUKCHHE, CBOOOJHOE TMAaJeHUE Tel, ABM)KCHHE 110 OKPY)KHOCTH, HWHEPIIHS,
B3auMojieiicTBre Tel, AUQdy3usi, OpPOYHOBCKOE IBMKCHHE, CTPOCHHUE KHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpeBaHUH (OXJIAXKICHUH ), TETIOBOE
paBHOBeCHE, WCIApPEHHE, KOHJCHCAIUS, IIABJICHUE, KPUCTAILTU3AMMS, KUTICHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHHS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocy/le, CBSI3b MEXKIy IMapaMeTpaMd COCTOSHHS Ta3a B  H30Mpolleccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPS/IOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3Ysl (DU3UUCCKUE BEITNUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPTUs, MEeXaHUYecKas
paboTa, MexaHMYecKass MOIIHOCTh; TpPH OMUCAHWU TPABUIBHO TPaKTOBATh
(GU3UYECKUIT CMBICIT HMCIOJB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CIWHUIIBI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYUHY C APYTHMHU
BEJTMYMHAMU;

OMKCHIBATh W3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBICHMUS,
UCTIONIb3Ysl (DU3MYECKME BEJIUYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEprusi, padbora Tasa,
KOA(PQUITMEHT TI0JIG3HOTO JIEHCTBUS TEIJIOBOIO JIBUTATENsI; MPH OIHMCAHUU
MpaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W CAWHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUUHAM;

OIMCHIBATh M3yYCHHBIE ICKTPHUCCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUSCKHEC
sBJICHUSI (IIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BETUUYHMHBI: AJIEKTPUUECKHUI 3apsi,
IEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3YEMBIX
BEITMYMH, WX OOO3HAYCHMS W CIWHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIMYUHAMU,

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI M TIPUHIMIBL 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DSHEPTHH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON PHEPTUU TEIUIOBOTO JABMIKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
IEKTPUYECKOTO 3apsaa, 3akoH KyioHa, Tpu 3TOM pa3idyaTh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBACHATH OCHOBHBIE TPHUHIMIBI JEHCTBHS  MallMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UUECKUX SIBJICHUW H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX H3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodiieMy/3a1adyy M TUIOTE3y Y4eOHOTO HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyTUpPOBATH BHIBOIHI,

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTHMAJIBHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKU MOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEJIWYMHAMH  C
UCITOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
¢uKcHpoBaTh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BUJIe TaOMIl U rpauKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpH IMPOBEICHUM UCCIIEJOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEILCKOW U IMPOEKTHOU
NEeATEIbHOCTH C HMCIOJIb30BAHHEM H3MEPUTENBHBIX YCTPOMUCTB U JIA0OPATOPHOIO
000pyIOBAHUS;

pemarh pacuéTHble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3HUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoAUMbIE NJisi €€ PEIICHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATLHOCTH
MOJIyYEeHHOTO 3HAaUeHUS (PU3NYECKOUN BEJIINYUHBI,

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBYIO
LEMOYKY PACCYKICHUH C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue SBICHUS,

UCIIOJI30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYEOHOW W HAYYHO-TIOMYJIIPHON HH(POPMAIINU, TTOTYUYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyIo HH(POPMALHUIO;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B PpPa3BUTHE
TEXHUKHM U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHuU ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeE;



paboTatb B TpYyIINE C BBHIIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUMOHAIBHO pacHpelessTh O0O0SI3aHHOCTH WU
IJJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.

K kxoHmy oOyuenuss B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHULBl MPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJEINEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Iy CBETa, TOYECUHBIM NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO s/ipa MpH PEIICHUH (DU3HMUECKUX
3a1ay;

pacrno3HaBaTh (U3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU W KBAaHTOBOU (DM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWSA, JEHCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsl, 3JEKTPOMATHUTHBIE KOJ€OaHUs U
BOJIHBI, MPSIMOJIMHENHOE pPAacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHuss, audpakuus U OOJAApU3ALMS  CBETa, JUCIEPCUsl  CBETa,
dbotoanexTpuueckuii 3pdext (poToaddekT), cCBETOBOE NaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W MCKYyCCTBEHHas
PaANOAKTUBHOCTD;

OINKCHIBaTh M3YYEHHBbIE CBOICTBa BelleCTBa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONITHUYECKHUE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTb  pA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SBJIEHHUS (TIPOLECCHI), MCHOJIb3Ysl (DU3MUYECKUE BEIUYHHBIL:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIIAs cuia, padoTa TOKa,
WHAYKIUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATyLIKHA, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IMOJIEW, MEPHOJ W 4YacTOTa
KoJeOaHuii B KoyieOaTeIbHOM KOHType, 3apsi M CWJa TOKa B MpOLEcce
FapMOHHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOsHUE U
ONTUYECKasi cuja JMH3bI, NMPU ONHCAHMU MPABUIBHO TPAKTOBAaTh (PU3NUYECKUIl
CMBICT HCIIOJIb3YyEMbIX BEJIMYMH, UX OOO3HAUEHUS U €IUWHUIbl, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUWYUHY C JAPYTHMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHl, HUCIOJIb3Ys
¢usnyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPHOJI MOJIypaciaia, SHEPTHUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3blBaTh (hOPMYIIbI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYUHY C JPYTMMH BEITUYHHAMH,
BBEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBI;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCIEA0BATEIBHOTO U MapalIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEWHa st PoTtodddekrTa,
3aKOH COXPaHEHUs JHEPryud, 3aKOH COXPAHEHUsSI UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MOocTynaTel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE U YyCJIOBHUS (TpaHUIlbl, 0O0JIACTH)
MPUMEHUMOCTH;

OTIPEIENISITh HAMIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, CcuJibl Amriepa u cuiibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUJIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIIECIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynnpoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIICPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOpYJIOBaHUSA, IMPOBOJIUTH OMBIT U
bopMyIMpPOBATH BHIBOBI,

OCYUIIECTBJISTH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJb30BaHUEM
OpSMBIX M3MEPEHUH: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THble 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOW MOJICIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33J1aul
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NYECKHE BEIMYMHBI U (OPMYIIbI,



HEOOXOUMbIE JUIsl €€ pElIeHUus, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
IOJIy4YEHHOT'0 3Hau€Hus (PU3MUECKON BEIUYUHBL;

peniaTh Ka4eCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y NPEICTABICHHUS YYEOHOU M HAy4YHO-TIOMYJIIPHON MH(POPMALMH, MTOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIyYaEMYI0 HH(OPMALHIO;

OOBSICHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUSA UX 0€30MacHOr0 UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO MHpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UMKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTH MPU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3jIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpyNNbl, PalMOHAIBHO paCHpPEleNiaTh OOA3aHHOCTU WU
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uupoBbIe
Ne o/ P Konrtpoubnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6nuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunematika > https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6nunoreka [IOK
2.3 3aKOHbI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bu6muoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBEI TEPMOAHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmnoreka [HOK
' @da30BeIe NEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6nuoreka [IOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 3neKTpUYecKuil TOK. TOKH B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Kounrtpoabnsie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHOe noje. IIeKTPOMarHuTHAs bubmmoreka [JOK
11 11 1 3
WHTyKUIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHu4ecKHue U 3JIEKTPOMarHuTHbHIE 9 1 bubnmnoreka HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHe U JJIEKTPOMarHuTHbIE 5 1 bubnuotexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONA TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTICIIUATBHOM TEOPHH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i
DUICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmnorexka HOK



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

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

4.3 ATOMHOE PO 5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazaeny 15

Pasnen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 7

Uroro no pazneny 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

bu6nmoreka [IOK
6.1 00600 4
ODIHATOCE HOBTOPCHHE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
®duznka — HayKa o0 NpUpoJie.
Hayunsie MeTZ bl nofﬂapHm{ 1 bubmmorexa [TOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPA
Ponb 1 mecTo usuku B
(hopMHUPOBaHUH COBPEMEHHON 1 bubnmnoreka HOK
HAay4YyHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHudeckoe 1BUKXEHHE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBrkeHus. [lepemernienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmnorexka HOK
NIIBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE MPSIMOJIMHEITHOE 1 bubmuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe majeHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE nBUXKEHUE.
JIBH>KE€HNE MaTepHUaIbHOM TOUKH O 1 bubmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
[Ipunuun otHocuTenbHOCcTH ["anumes. 1 bubnmnorexka HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Ipunnun

9 Cynepno3uiuu cui. Bropoit 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
HrroTona nst MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona s bu6muoreka [JOK
MaTepHabHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroteHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadduumeHT tpenns.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I npu I[BI/IECGHI/II/I bubmmorexa LHOK

https://m.edsoo0.ru/ff0c3f76
TeJa B )KUAKOCTH WM ra3e
[ToctynaTenbHOE U BpanaTeabHOE

14 JBIDKEHHE a0COJIIOTHO TBEPJIOTO TeEa. bu6nuoreka [IOK
MowmeHnT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tl
Nmnynbe MmaTepuanbHOU TOYKH,

15 CUCTEMBI MAaTEPUAIIbHBIX TOYECK. bubnmnorexka HOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PEakTUBHOE IBU)KEHHE
PaGoTta u MOIITHOCTH CHUITBIL.

16 Kunernueckast 3HEprust MaTepuaaIbHON bubnmnorexka HOK
Touku. Teopema 06 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUU

17 [ToTenunanbHas 3HEPTHUS. bubanorexka HOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenmanpHas 3HEPTUS yOpyro
ne(OpMUPOBAHHO MPYKUHBI.
[ToTenuuanpHas sHeprus Tena BOIU3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHBIC ¥ HEIOTCHIINAIBHBIC
cuiiel. CBA3b pabOTHI
HEMOTEHIMAJIBHEIX CUJI ¢ U3MEHEHHEM
MEXaHWYECKON IHEPTUN CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

JIaboparopHast pabota
«HccnemoBanue cBsi3u pabOThI CHIIBI C
U3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJla Ha MPUMEpPE PaCTKEHHUS
PE3MHOBOT'O KI'yTa»

KonTponbhas padota no teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nekenue. Auddysus

bubmnoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

XapakTtep JBUKEHUA U
B3alMOJJECUCTBHS YaCTUI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, XKUIKOCTEN
U TBEPIBIX TEI

Macca monekyin. KonuuectBo
BemiectBa. [locTostHHas ABoraapo

Temnosoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneansueiii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemiepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUU bubnmoreka [JOK
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
JlaboparopHast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHUSI
Pa3peKEHHOTO Ta3a
29 M3onporiecchl B nealibHOM ra3e u ux bubnmoreka [IOK
rpaduUecKoe mpeCTaBICHIE https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJIUHAMUYECKON CUCTEMBI U
30 crtoco0OnI e€ n3MmeHeHus. KoanuectBo bubmuorexa [JOK
TeIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsI OJJHOATOMHOTO UJICaTFHOTO
rasa
bu6nuoreka [IOK
31 Buast Terulonepean https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTh BEIIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AaquabaTHBIN mporece
33 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexka HOK
MPUMEHEHHUE K U30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocth nporieccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punnun nevictus u KI1J{ termnoBoit

but6mmoreka [IOK

3 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKonornyeckre mpoodIeMbl
TETIOPHEPTETUKH
38 O6o0maromuii ypok « MoseKyJisipHast bubmmorexa [JOK
¢usnka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHSL. bubmmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd- = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucraminyeckue u
42 amopdHbIe Teaa. AHU3OTPOITHS bubnmnoreka HOK
CBOWCTB KpHUCTAILIOB. Kuakue https://m.edso00.ru/ff0c65f0
kpuctayuibl. COBpEMEHHBIE MaTEePHAITBI
[1naBneHue U KpUCTATIIA3AIIMSL.
43 VY nenbHas TCHJ'II:())Ta nJlaBJle}LIII/I;I brbmmorexa LTOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoteka [IOK
44 b 0
PABHCHIC TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tel. DINeKTPUIECKUN bubmuotexa [IOK

3apsna. I[Ba BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOTHHKH, TUTEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorexa LIOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYIECKOTO 3apsaa
BzaumopeiictBue 3apsiioB. 3aKOH
47 Kymona. ToueyHbIH dIEKTPUUECKHA bubmmorexa IOK
y ) P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIIEKTPHYECKOTO
48 nosist. [IpuHnmn cynepno3uuuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabora cuit aIeKTpoCTaTHIECKOTO
49 noust. [Torennman. Pasnocts bubmorexa LOK
’ At https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
IIpOBOMHUKH ¥ TUDIEKTPUKU B
50 BHI;KT OCTATUYECKOM HOIjIC bubnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
bu6nuoreka [IOK
51 DaexTpoéMrocTh. KoHneHcaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOr 0 bubnmorexa [IOK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAILHOTO
53 ammapara, CTpyWHOTO TIPUHTEPA.
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHE AIIEKTPONpUOOpOB
54 JIaGoparophas pabota "M3mepeHue



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHJeHcaTopa"

55

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnemoBarenbHOE, TAPAILIEIBHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHUKOB. JlabopaTopHas paboTta
«HSy‘-IeHI/Ie CMCIHIaHHOI'O COCANHCHUA
PE3HCTOPOBY

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

PaboTa 1 MOUTHOCTb AIEKTPHUUECKOTO
Toka. 3akoH J[xxoynsa-Jlenna

3akon OMa /715 TOJTHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune IJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUSD)

PesepBubiii ypok. KonTposbHas
pabora o Teme "DnexTpoauHaMuka /
Bceepoccuiickas npoBepouHas pabota

O6o0mmaromuii ypok
«OnexkTpoanHamukay / Beepoccuiickas
MpoBepoyHas pabora

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bubmnoreka LIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJIOB. 3aBUCHUMOCTh
COIPOTHBIICHUSI METAJIIOB OT
Temmeparypbl. CBEpXIpPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIEeKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAS U

63 IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA 1 bubnunorexa [IOK
p—~n-nepexoaa. I1omynpoBoHUKOBBIE https://m.edsoo.ru/ffOc84ae
npubopHI
DIJIEKTPUYECKUH TOK B paCTBOpaX U
paciuiaBax 3JICKTPOJIUTOB. bubnmnoreka [HOK

64 1
DIEeKTPONUTHYECKAs TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoIn3
DNEeKTpUYECKH TOK B rasax.
CaMoOCTOSITEeIIbHBIN U bubmorexa [JOK

65 . 1
HECAMOCTOSITENbHBIN pa3psia. MoJHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue npudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnmnoreka HOK
npuMmeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota no teme

67 «Dnektpocratuka. [locTostHHBIN 1 bubnmnoreka HOK
3JIEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHbIX Cpeax»

68 PezepBHblil ypok. O0o0maronmii ypok 1 bubnmnorexka [HOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBUIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

Kosau4vecTBOo 4acoB JJIeKTPOHHBbIE
[
JIIV‘/-II Tema ypoxa Bcero Kontpoakusie  Ipakrueckue fl[:yT:eHI/lﬂ :)Ig[?al;zilz:feﬂbﬂme
padoThI padoTbI pecypeni
[TocTostHHBIE MATHUTHI U UX
B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [JOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHuTHOM MHAYKIIMH
MarHauTtHoe 1ose MpoBOJAHHKA C
TokoM. OnbIT Dpcrena. 1 bubnunoreka [JOK
B3anmoaeiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue 1 1 bubnmoreka [JOK
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK
«Hccnenosanne nercTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
JBIKYITYIOCS 3apSKEHHYIO YacCTHLLY. 1 bubnuorexa [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ffOc9df4
Jlopenua
DneKkTpoMarHuTHas HHAYKIws. [ToTok
BEKTOpa MarHUTHOM uHAYyKuuu. IC 1

HHAYKIWU. 3akoH QJICKTpoMar HUTHOH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykunu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue SBJICHUS
AJIIEKTPOMATHUTHON UHAYKIIUNY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

10

NHnyKTUBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHIyKIIHH.
DHeprus MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue yCcTpomcTBa 1 UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3IEKTPOMArHUTBI, SJIEKTPOABUTATENb,
YCKOPHUTEIH 3J€MEHTAapHBIX YaCTHII,
WHIYKIMOHHAS TIeYb

O6o6maromuil ypok «Marauroe
noJe. DJICKTPOMAarHUTHAS HHYKIIHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpsHast pabora o Teme
«MarnauTtHoe 1noie.
DeKTpOMarHUTHAsE MHTYKIIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE
Kosiebanus. ['apMoHMUYEeCcKHe
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBparteHue sHeprun

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuo/ia MajbIx KojaeOaHuii rpys3a Ha
HUTHU OT JJIMHBI HUTH XU MaCChI I'py3a»

14

Konebatenbubliit KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIC KOJICOAHUS B
ujeanbHOM KoJiebaTeIbHOM KOHTYPE.
AHaJorus Mex1y MEXaHH4YeCKUMHU U
3JIEKTPOMArHUTHBIMU KOJIe0aHUIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIe0aTeIbHOM KOHTYPE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaroImux
KoyieOaHusx. BeiHy X 1eHHbIC
MeXaHHYeCcKHe Konedanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMAarHUTHBIC
KoJieOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennslii Tok. CHHYCOUIaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JICACTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaIpsKEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBozacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa nNepeMeHHOro TOKa,
JIMHHM 3JIEKTponepeaayd

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
KynbTypa ricnonb3zoBanus
ANIEKTPOIHEPIUU B MOBCEAHEBHOM
JKHU3HU

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. Ckopoctb

bubmuoreka [JOK

21
pacIpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie U MPOIOJIbHBIE BOIHBI
29 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [Ilkana Bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI pagHOCBSI3U U
24 TeneBuaeHus. Pa3Burue cpenacts
cBs3u. Paguomnoxarus
o5 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimonuHENHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOMU Cpejie. bubnmoreka [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxenus ceera. [loctpoenue Brbmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
N300paXeHHH B IJIOCKOM 3epKajie
[Tpenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuorexa [IOK
YTOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopHas pabora «M3mepenue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenne n300pakeHHid B bubmmoreka [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. opMyiia TOHKOM JIMH3BL.
VYBenuueHue NMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue cBONUCTB
HU300paXEHUI B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB

39 Oenoro cBera. LlBet. JJaboparopras
pabora «Habmonenue nucnepcuu
CBETa»

33 UnTepdepenmus crera. Audpakius bubnmoreka [JOK
cBeta. JlubpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e

35 OnTuveckre MpUOOPHI M YCTPOUCTBA U
YCIIOBUS UX 0€30MacCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJlaccnueckor MexaHukH. [loctynarel bubnnoreka [JOK
CIIELUaJIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqneHne BpeMEeHH U COKpaIleHUue bubmorexa LHOK

p P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYJIbC PEISATHBUCTCKOM
38 gacTulbl. CBSI3b MACCHI C YHEPTHEH U bubamorexa [OK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIECOM. DHEPIHUsl TOKOS
KonTtponpsHas padora «OnrTuka.
. bubmuorexa [JOK
39 OCHOBBI CHIEIMATILHON TEOPUHU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyia [Inanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BAHNE Eu6 [IOK
HOIHOTEKA
41 . A.T.
orospexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akons! poTor(pdexra. YpaBHeHUE
42 BﬁHmTelgl)Ha nq:{(b(boma(b;ema bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porosrpdexra
JaBnenne ceera. OnbrTel I1. H.
43 JlebeneBa. XuMHUYECKOE NEUCTBUE bubmorexa LHOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHE:
44
dboTo31eMEHT, GOTOIATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE
46 Pesepdopna o paccesHuro o-gactu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenb aroMa
bu6mmoreka [JOK
47 I1 b
OCTyRaTHl Hopa https://m.edsoo.ru/ffodOafa
W3nyyenue u noriolenye (oToOHOB
48 I I/I};'Ie exoJie aTOM;.H co H(()I;"O OBHS bubmorexa LOK
PH TIGPEROAE ATOMA © O/HOTO P https://m.edso0.ru/Ff0d0afa
SHEPrUH Ha APYToi. Buabl criekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoiaHBI
N bubnuotexa [JOK
49 ne bpoitns. Kopnyckynspao-

BOJIHOBOM AyaJIn3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JIYUYCHUC

50

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopna no ornpeneneHuto cocraBa
PaAMOAKTUBHOIO U3ITyYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
pPaZMOaKTUBHOCTH Ha KHUBBIE
OpraHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronel. Anbda-pacma.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydeHue

DHeprus CBSI3U HYKJIOHOB B SITPE.
Snepublie peakuuu. A nepHblii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE aCIIEeKThI IAEPHOMN
SHEPreTUKHU

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS 1
pEerucTpanum 3JIeMEHTAPHBIX YACTHUII.
Kpyrisiit cton «OyHaameHTanbHbIe
B3auMoJiercTBUA. EnUHCTBO
(bu3nYECKO KapTUHBI MUPay

Oranbl pa3BUTUS aCTPOHOMUHU.
[TpuknaaHoe U MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMuUU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3Bé3JII>I, IJIaHETHhI, UX BUAUMOC
nBrxenre. CojIHEYHasI cucTeMa

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnne. ConHeyHast akTUBHOCTb.
Nctounuk sueprun CosHIa v 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOM
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE
cTpoenue 3BE311. COBpeMEHHBIE
MIPEACTABIICHUS O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ['anakTuxa.
[Tonoxenne n aBmxenne CosHua B
lNanmaktuke. I'anaktuku. Y€pHble
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraraiakTuka

60

61

Hepemiennsie mpo6ieMbl aCTPOHOMHH

KoHTposbHast pabota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOHN cdepax AeaTeTbHOCTH
yeroBeKa

63

O6o6maromuii ypok. Pois 1 Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o6maromuit ypok. Posb




buznueckoit Teopun B GOPMUPOBAHHUH
MIPEACTABICHUH O HU3UIECKOM
KapTHHE MHpa

O6o6mmaromuii ypok. Mecrto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABIICHUN O TIPUPOJIC

66 PesepBHBIi ypok. MarautHoe mnoue. 1
DJNIeKTpOMarHuTHasE MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CIIeNUaIbHON TEOpUHr 1
OTHOCHUTEILHOCTH
Pesepurrit ypok. KBanrtoBas dusnka.

68 Bnelxi)eHTbl}g():T OHOMMUU U ¢ 1 bubmorexa LHOK

p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero odpa3oBaHusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax pojdb W MecTo (U3UKH B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHHUKH M TEXHOJIOTHH, B TIPAKTUYCCKOMN JESITCIBHOCTH
Jronen

Y4uUTHIBaTh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEINEeH:
MarepuaibHas TOYKa, WHEpIHMaNIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPJI0€ TEJO, UACAIBHBINA T'a3; MOJEIN CTPOEHHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOUCYHBIM OJJICKTPUUCCKHH 3aps — TPH PEIICHUH

(bl/ISI/I‘IeCKI/IX 3aJga4

Pacno3naBate ¢uzudeckue sBieHUS (MPOIECCH) U OOBIACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON Teopuu
CTPOCHHSI BEIIECTBA W  DJJEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKEHHE, CBOOOJHOE MaJCHHE
TeJd, JABWKEHHE IO OKPYXHOCTHU, HUHEpIHUs, B3aUMOJCIHCTBUE TeI;
mupdy3us, OpOyHOBCKOE IBUIKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  TeN, UW3MEHeHHWe o0béMa Teln TpU  HarpeBaHUU
(oxmaxxieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUs,
MJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXKHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS Ta3a MPU €ro HarpeBaHUMU B 3aKPBITOM COCY/IE,
CBSI3b MEXJAy IapaMeTpaMu COCTOSHHS Ta3a B H30MpPOIECcCax;

OJICKTPpU3alUA TCI, B3aUMOICHICTBHEC 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHMYECKOE [BUKEHHE, WCIONb3ys (U3NUYECKUe
BEJIMYMHBI: KOOPAUHATA, MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CHUJa, HWMIYJIbC Tela, KHHETHYecKas OSHeprus,
MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas paboTa, MeXaHHW4yecKas
MOIITHOCTh; TIPY OIMMCAHUH TPABUIIBHO TPAKTOBATh (U3NIECKUNA CMBICIT
UCMOJb3YEMBIX BEIMYMH, MX OOO3HAUeHWs] M EIWHUIIBI, HaXOIUTh
(opMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUUUHY C APYTUMH

BEIn4YnHaMun

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBBIC




SBJICHUS, MCNOJb3ys (U3NYECKUE BEIMUYMHBL: JIaBICHHE Tras3a,
TEMIIEPATypa, CpeOHsAsd KHHETUYeCKas DHEpPrus XaoTU4YECKOro
JNBW)KCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHSs  9SHeprusi, pabora rasa,
KO3(G(UIMEHT TMOJEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTessl; IpU
OIMCaHUH IIPaBUJIBHO TPaKTOBAaTh ¢buznueckuit CMBICH
UCIOJIb3YEMBIX BEIUYHMH, X OOO3HAUeHUS M E€AMHULBI, HAXOAWUTH
(bopMyIIbI, CBSI3bIBAIOIINE JAaHHYIO (PHU3UUYECKYIO BETUYHHY C APYTUMU

BCJIMYHMHAM

10.6

OnuceiBaTh M3yYEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEILECTBA U
ANEKTpUYECKUE  SBJIIEHUS  (MPOLIECCHI), HCMONb3ys  (usnueckue
BEJIMYMHBI: 3JIEKTPUYECKUN  3apsn, JJEKTPUYECKOE  MOJIE,
HanpspKEHHOCTh  TOJIA, MOTEHIMAJ, pa3HOCTb MOTEHLUAJIOB; IpH
OTMCaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIONB3YEMBIX
BEJIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BEIn4YnHaMu

10.7

aHATM3UpPOBaTh (PU3MUECKHE TPOLECCHl M SBICHHS, HCHOJIb3YS
¢u3nvecKkne 3aKOHbI U MPUHIHUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, |, 11
u |1l 3akonsl HbroTOHA, 3aKOH COXpaHEHHMs] MEXaHWYECKOM 3HEpruw,
3aKOH COXPaHEHUs MMITyJIbCa, IPUHLUI CYNEePHO3ULIUU CUJI, TPUHIUI
paBHONpAaBUS HMHEPUUAIbHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeAHell KUHETUYECKON HSHEepruM TelJOBOTO JBMXKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoi, MepBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHs JJIEKTPUUYECKOro 3apsjaa, 3akoH Kynona; mpu stom
pas3nuyuaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIpAXKEHHE U yCIOBUS (TPAHULIBI, 00JIACTH ) IPUMEHHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIC MMPUHIIUITBI JIeHCTBUSA MallliH, HpI/I60pOB n
TCXHUYCCKUX yCTpOfICTB; pas3iiniate YCJIOBUA HUX 0€30I1acHOrO

HCIIOJIB30BaHHUA B HOBCC}IHGBHOﬁ KHU3HU

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
sToM (opmynupoBaTh TMpobiemMy (3amady) U THUIOTE3Y YYEOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  TIPEIIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH OMBIT ¥ (POPMYJIUPOBATH BHIBOIbI

OCYH.[CCTBJ'IHTL npsAMbIC KW KOCBCHHBIC H3MCPCHHA (I)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHHUA U




UCIIOJIB30BaTh U3BECTHBHIC METOAbI OLICHKU HOFpGI.HHOCTGfI H3MepeHI/II>'I

10.11

HccrnemoBaTh 3aBUCUMOCTH MEXIYy (PU3NYCCKUMHU BEIMYMHAMH C
HCIOJIb30BAHUEM MPSAMBIX HM3MEPECHHI; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PpPE3yJIbTaThl IMOJIYYCHHOH 3aBUCUMOCTH
(U3MYECKUX BEITUYHMH B BUC TAOIUIl M rpauKOB, AeTaTh BHIBOABI IO

pe3ysibTaTaM UCCIEA0BAHUS

10.12

Cobnromate mpaBwia  0O€30MIaCHOTO  TpyJda TMpU  IPOBEICHHH
UCCIEOBaHUH B paMKaXx yd4eOHOro HKCIEepHMEHTa, Yy4eOHO-
MCCIIEIOBATEIILCKOM U TPOEKTHOH AEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

10.13

10.14

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONIB3YsT (PU3WYCCKUE 3aKOHBI M TPUHIUILI, HA OCHOBE aHAIM3a
YCIOBHUSL  3aJaud  BbIOMpaTh  (PU3UYECKYIO MOJCNb, BBIICIATH
¢dusnueckre BeNMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ peIIeHus,
MIPOBOAMTH PACcUETHl M OIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HAUYCHUs

(U3HYECKON BETUIMHBI
Perrate  KayecTBEHHBIC  3ajauyd:  BBICTPAMBaTh  JIOTHUECKH
HETMPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUN C OMOPON Ha M3ydYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (bHSI/I‘IeCKI/IC SABJICHUA

10.15

Wcnonp3oBath Mnpu  pelleHUH ydyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpHpETallMd M MpeACTaBIeHUs Y4yeOHOM M Hay4yHO-IOIMYJIIPHOMN
nHpOpMAINY, TOTYYCHHOW W3 Pa3UYHBIX UCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTYYaeMyI0 HH()OPMALIHIO

10.16

[IpuBoauTe mpHUMEpHl BKJIala POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTe TeOpeTHYECKHE 3HAHUS 1O (HU3MKE B ITOBCEAHEBHON
XKHU3HU 17151 o0ecriedeHns 6e30MacHOCTH IpU 00pallieHHH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS H

COOJIIOICHUSI HOPM SKOJIOTMUYECKOT0 MOBEJCHUS B OKpY KaroIlel cpene

10.18

PaGorate B Tpymie ¢ BHITOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  TpyINIbl, pPalMOHAJIBHO  pacCHpeaesaTh
00s13aHHOCTH M IUIAHUPOBATh JEATENBbHOCTh B HECTaHJAPTHBIX
CUTyalHUsX, aJCKBATHO OLICHUBATH BKJAJ KaXXIOr0 U3 YYaCTHUKOB

IPYIIIBI B peLIEHHNEe paccMaTpUBaeMoM MpoodIeMbl




11 KIJIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUMH, B MPAKTUYECKON JEATEIbHOCTH

J'IIO,I[GfI, OEJIOCTHOCTh U €AUHCTBO (bHSH“ICCKOfI KapTUHbI MHUpPa

11.2

11.3

Y4YuTBHIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOECTICH:
TOUYEYHBIN IEKTPUUYECKUH 3apsij, sAepHas MOJAEIb aTOMa, HyKJIOHHAas

MOJCJIb aTOMHOTI'O sA/ipa IIpu pCIICHUA (I)I/I?»I/I'-IGCKI/IX 3aJa4

Pacro3naBate usnueckue siBiaeHUs (IpoIecchl) M OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKMA W  KBaHTOBOW  (pu3uKwu:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
AJIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJAHUK C TOKOM W MABWKYIIHMHMCS 3apsi, JJIEKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, MPSMOJIMHEHHOE paCIpOCTpaHEHHUE CBeETa,
OTpaXEHHEe,  TpeloMIIeHHe, UuHTepdepeHus, audpakimus U
MOJISIPU3allnsl CBETA, JMCIEPCUsT CBETa, (HDOTOAIEKTPHUECKUI IPPEKT
(poroaddexr), cBeToBOE MaBIICHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaanO0aKTHBHOCTDb

114

OnuceiBaTh  HM3Y4YEHHbIE CBOMCTBA  BeELIECTBA  (DJIEKTPUUECKUE,
MarHuTHBIE, ONTUYECKUE, HIEKTPUUYECKYIO0 MPOBOAUMOCTD PA3ITUYHBIX
Cpel) U DIEKTPOMArHUTHBIE sABIEHUS (MPOILIECCHI), HUCHOIB3YS
¢usnveckue  BEIMYUHBL:  DIIEKTPUUYECKUA  3apsia, Cuila  TOKa,
JJIEKTPUYECKOE  HANPSKEHHE,  DJIIEKTPUYECKOE  COIPOTUBIICHHUE,
pasHocTh moteHuuanoB, D/IC, paboTta Toka, MHIYKIMS MarHUTHOTO
oy, cuiaa Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILIKH,
SHEPIHsl JIEKTPUYECKOTO M MAarHUTHOTO IIOJIEH, MEpHUOJ M 4acToTa
KojebaHuil B KojeOaTeIbHOM KOHTYpE, 3aps/l U CHIia TOKa B Mpoliecce
rapMOHUYECKHUX AIEKTPOMATHUTHBIX KoseOaHuH, boxycHoe
paccTosIHUE W ONTHYECKas CHJIA JIMH3bI; MPU ONMCAHWUU IPABUIBHO
TpakToOBaThb (U3WYECKUH CMBICI HUCIHOJB3YEMBIX BEIMYMH, HUX
0003HAYeHHUSI U EOUHHIIBI; YyKa3biBaTh (OPMYIBI, CBSA3BIBAIOIINE

JAaHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYT'UMU BECINYHNHAMU




115

OmnwuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SABJICHUA W IMPOLECCHI, NUCIIOJIb3Yys
(bl/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIrUud W UHMIIYJIBC q)OTOHa, nepunon
nmojaypacmnaaa, OSHEpruss CBsA3M ATOMHBIX AACP, MHOpPHU  OMNUCAHUU
IpaBUJIBbHO TPAKTOBATb (bHSI/I‘{eCKI/Iﬁ CMBICJI HUCIIOJIB3YCMbBIX BCJIWMYHH,
uX 0003HAUCHUSA H CIWHUIIBI, YKa3bIBaTb (bOpMy.]'IBI, CBS3bBIBAIOIINEC
JaHHYIO (1)I/ISI/II-I€CKyIO BCJIMYMUHY C APYTMMH BCIMYMHAMM, BBIYUCIIATDH

3Ha4YCHHE (PU3NUYECKON BETUIHHBI

11.6

11.7

11.8

11.9

11.10

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHUSA, HCHOJB3YS
¢usnyeckue 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZ0BATEIBHOTO UM TAPAJUIENIBHOIO COEAUHEHHS ITPOBOJHHUKOB,
3akoH Jxoynst — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLHHU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  TIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHINTEHHA  JuId
¢dorodadexra, 3aKOH COXpaHEHHS DHEPIUH, 3aKOH COXPAHEHUs
UMIIyJIbCa, 3aKOH COXPAHCHMS DJIEKTPUYECKOIO 3apsja, 3aKOH
COXpaHEHUs  MAaccOBOrO0  4YMCJIa, IocTyinarel  bopa,  3akoH
PaOUOAKTUBHOIO pacnajga; IMpH JTOM pa3jIM¥aTh  CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpanupl, 001aCTH) IPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIIMU MAIHUTHOI'O TIIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuibl Jlopeniia

CTpOI/ITL H  OIIKCBhIBATH I/1306pa)KeHI/I€, co3gaBacMoO€ IIJIOCKHM

3€pKaJiOM, TOHKOW JIMH301

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOIIECCOB C MCIIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX U3MEPCHHUIA; TIPU
3ToM (QopMyIupoBaTh MNpodiieMy (3ahady) W TUNOTE3y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO
000pyI0BaHUsI, IPOBOJIUTH OIBIT H (POPMYITHUPOBATH BHIBOIBI

OcyiecTBiaTh TMpsiIMbIe U KOCBEHHBIE HM3MEpPEeHHs (PU3NIECKUX
BEJIMYHH, TIPH STOM BBIOMPATh ONTHMAIBHBINA CIIOCO0 W3MEpPEHHS H

HCITIOJIB30BaTh U3BCCTHBHIC METO/bI OICHKN HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3MUYECKUX BEIIMYMH C WCIOJIH30BAHUEM
OpSMBIX ~ HM3MEpPEHMH; TpU OSTOM KOHCTPYHpPOBAaTh YCTaHOBKY,
(GuKcupoBaTh Ppe3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOIUL U TpadUKOB, J1e1aTh BBIBOJBI 110 pe3yibTaTaM

HUCCICIOBaHUA

11.12

CobOmogate mnpaBuia 0Oe30macHOrO Tpylda IMpH  IPOBEIECHUH




11.13

11.14

WCCIIeIOBAaHUN B paMKax Y4eOHOro OKCIEepUMEHTa, YydeOHO-
HCCIIEIOBATENBCKOW M TIPOSKTHOM JESITEIbHOCTH C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOr0 000pyJ0BaHUS

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHITUIBI, HA OCHOBE aHAlM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢dusnueckrue BeNIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAILHOCTH MOJyYEHHOTO 3HAUYCHUs

(hU3HYECKON BETUIMHBI
Pemrare  KkayecTBEHHBIC ~ 3ajauyd:  BBICTPAMBaTh  JIOTMYCCKH
HEMPOTUBOPEUYMBYIO IICTIOUKY PACCYKICHUN C OMOPOH Ha W3ydYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUA

11.15

Wcnonp3oBaTh MNpu  pelleHUH ydyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOWCKA, CTPYKTypUPOBAHMS,
WHTEpIpEeTall W TPEJICTaBICHUS y4eOHOW U HAyYHO-TIOMYJISPHOM
nH(OPMAIINY, TOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU

aHAJM3UPOBAThH MOyyaeMyto HH(POpMAITUIO

11.16

11.17

11.18

OOBSICHATh TPUHIMITEI ACUCTBUS MAIIMH, MPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3jinyaTh YCIOBHS HX O€30MaCHOTO HCIOJIb30BAHUS B

HOBCGHHGBHOﬁ KHN3HU

[IpuBoauTE TpHUMEpHl BKJIa/la POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TEOpETUYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHECBHOM
XKU3HU TSl o0ecriedeHust 0€301acHOCTH NP 00paIeHuy ¢ Mpudopamu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A COXpaHCHUS 3J0pOBbA U

CO6J'II-OI[€HI/I$I HOPM 3KOJOT'HYCCKOI'O ITOBCACHUS B Opr>KEIIOH.I€I>i cpeac

11.19

PaGotath B rpynme ¢ BBIIOJIHEHHEM DPA3IMUYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TPYNIbl,  paAlMOHAIBHO  PacHpenesisiTh
0053aHHOCTM ¥  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJEeKBaTHO OLEHMBATh BKJIaJ KaXJIOT0 U3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaeMOi MPOoOIeMbI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITIACC

Koxa
pasjaena

Koa nposepsiemoro

JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O IIO3HAHM A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEPUMEHTa ¥ TEOpUH B  Tpoliecce

MO3HAHUS PUPOBL. DKCIIEPUMEHT B (pr3uke

1.2

MognenupoBanue (pu3HYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI U TeOpUH. ['paHuIBl TPUMEHUMOCTH
¢buznvecknx 3aKOHOB. [TpuHIMn
coorBercTBUs. Pomp u Mecro (u3MKH B
(GOpMHpPOBAaHUM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IIPaKTUYECKON

NESITEILHOCTH JTIOAEH

MEXAHHWKA

##HPartH#KIMTHEMATUKA

2.11

Mexaau4deckoe JABHIKCHUC. OTHOCHUTENBHOCTh
MCXaHUYCCKOI'0 ABMKCHUA. Cucrema orcuéTa.

Tpaexropus

2.1

2.1.2

[lepememenue, cKOpocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHe
MaTepUAIbHOW TOYKH, WX MPOEKIIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenune

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBU)KEHUE. I'paduku
3aBUCUMOCTH KOODPJMHAT, CKOpOCTH,
YCKOpEHUs, yTH " NIepeMELCHUS

MaTepI/IaJII)HOfI TOYKH OT BPECMCHHA



2.14

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO

nnagcHus

2.15

KpuBonuHueliHoe nBuxeHue. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. ITepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

2.16

Texuuueckue YCTPOWCTBA: CIIUJIOMETP,
IBUKCHUE CHApsAIOB, LEMHBIE M PEMEHHBIC

nepenadn

2.1.7

[IpakTueckue paboTHI. N3mepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOIIEHUS MEXy MyTSIMH, MPOUIEHHBIMU
TEJIOM  3a  TOCIENOBAaTEIbHbIE  pPABHBIC
IIPOMEKYTKH BPEMEHHU TP PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hy10. 3ydeHune NBUKEHHUS IIapUKa B BA3KOU
KUOKOCTU.  V3ydyeHwe  OBMKEHUA  Telna,

OpOIICHHOTO TOPHU30HTAIBEHO

2.2

2.2.1

2.2.2

#i#HPari### IMHAMUKA

[TpuHumn OTHOCHUTEJILHOCTH INanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHCTEMBI OTCUéTa

Macca tena. Cuna. IIpuHuun cynepno3uiuu

CHUJI

2.2.3

224

Bropoi1 3akoH HberoToHa 11 MarepualbHOU
TOYKM B HWHEPLUAIBHONW CUCTEME OTCYETA
(UCO). Tperuir 3akoH Hprlorona s

MaTCpHUAJIbHBIX TOUCK

3akoH BCEMHUPHOT'0O TATOTCHUS. Cuna TsKecTH.

IlepBast kocMudeckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJa  TPEHUS  IOKOSL.

Koaddunuent tpenus. Cuna conpoTUBICHUS




2.3

2.2.7

IIpH ABVXKCHUU TEJIa B ) KUAKOCTH HUJIN I'a3€

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC JIBHIKCHHUC

a0COFOTHO TBEPIOTO TeTa

2.2.8

MOMGHT CHUJIBI OTHOCHUTCIIBHO OCH BpaH_IeHI/IS'I.
[Tnedo cuibl. YCOBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

2.2.10

TexHudeckue  yCTpOMCTBA:  MOJMIIUIIHUKH,

ABUXXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktrueckue paboThl. M3ydeHne IBHKECHHS
Opycka 10 HAaKJIOHHOH TUIOCKOCTH TIOA
NeiicTBeM HecKolbKux cui. MccrnenoBaHue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIUX
B AepopMupyeMoil TpyXHMHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI UX JAedopmanuu.
HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAaIlllCHUA

##HPar###3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUajgbHbIX ToYeK. MmMmynbc cuiasl u
U3MEHEHHE UMITYJIbCa Tella
939 3akoH coxpaHeHusa umnyiasca B HCO.
o PeakTuBHOE nBUXKEHUE
2.3.3 Pabora cuibl
2.34 MouHoCTb CUJIbI
235 Kunernueckas sHeprus MaTepuajbHON TOYKH.
o TeopeMa 0 KHHETUYECKOW SHEPTUH
[lorenumaneHas dSHeprus. I[loreHnmanbHas
238 JHEprus yapyro Jne(pOopMHUPOBaHHON
o npyxuHbl. [loTeHuuanbHass >Heprus Tena
BOJIN3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple M HENOTEHLHAJIbHBIE CHUIIBI.
237 CBsi3p  paboOThl HEMOTEHLUMATIBHBIX CHUJ C

HU3MCHCHHUECM MEXaHHYECKOU OHCPIrun

CHUCTCMBI TECII. 3aKkoH COXpPaHCHUA



MEXaHUYECKOW SHEPTUU

2.3.8 Yrpyrue v Heynpyrue CTOJTKHOBEHHS
239 TexHu4yeckue ycTpoWCTBa: IBHKEHHE PAKET,
- BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. M3yuyeHue CBsI3U
2310 CKOpPOCTEM Tel IpH HEYNpyroMm yJape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEeXaHMYSCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

3.12

3.1.3

OcHoBHbIE M0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHUH. BbpoyHnoBckoe
nskenue. uddysus. Xapakrep IBIKEHUS U
B3aUMO/ICHICTBUS YaCTHI] BEIIECTBA

Mopenu CTpoeHHsT Ta30B, JKUJIKOCTEH U
TBEPABIX Tel U  OOBSICHCHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJENEH

Macca MOJICKYII. Komnuecto BCIICCTBA.

[TocTostnuas ABoraapo

3.1.4

3.15

TenmoBoe paBHOBecue. Temmeparypa u eé
n3Mepenue. [lkana remmneparyp Llenscus
Mopnens  upeanpHOoro  raza.  OcCHOBHOE

YpaBHCHUC MOHGKyJIHpHO-KHHCTH‘lCCKOfI

TCOPHU UICAJIBHOI'O Ira3a

3.1.6

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHeu
KMHETUYECKOW 3HEPIUU TEIUIOBOTO JBUKCHHUS

yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

3.18

3.1.9

VpaBuenune Kianeiipona — MeHzeneesa.
3akoH /lanbToHA

l"azoBbIe 3akoHBI. M30mpouiecchl B uaealbHOM
ra3e ¢ MOCTOSHHBIM KOJUYECTBOM BEIIECTBA:
M30TepMa, U30X0pa, n30dapa

Texuuyeckue yCTpOIiCcTBa: TEPMOMETD,

OGapometp



3.1.10

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIAacCHOM KomHare. MccnenoBanue
3aBHUCHUMOCTH MEX]y apaMeTpaMu COCTOSHHUS

pa3peKEHHOTO ra3a

3.2

3.3

OCHOBbI TEPMOJIMHAMUKA

321

TepmoauHaMuueckass cucTeMa. BHyTpeHH:A
JHEPrusi TEPMOJUHAMMYECKOHM CHUCTEMBI H

CcocoObl €€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KomnyectBo Temnotsl u pabora. BHyTpeHHss

QHCPIuA OAHOATOMHOI'O UACAJIBHOI'O I'a3a

Bunel Temonepenayu: TENIONPOBOJHOCT,
KOHBEKIHUS, M3JIydyeHHe. TermoéMKOCTh Tena.
YnenbHas TeIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAaAqC

[TepBriii 3aK0H TepMmoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHAa  TEPMOAMHAMHUKH K
n3onporueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.25

TennoBble MamuHbl. [IpuHIUMIBL JEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus sHEPTUH
B TemwIoBbIX MammHaX. KoaddumueHt
none3snoro  geiicreus  (manmee —  KIIJ)

terioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TenoBeie JIBUTATEIIH. DKOJIOTHYECKHE
pOOJIEMBI TEIUIOHEPTETHKU

TexHnueckue yCTpOIiCTBa: JIBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOAUIIBHUK, KOHAULIMOHEP

[IpakTuueckue padotsl. 3mepenue yaenbHOM

TEIUIOEMKOCTH

##Par### AT PETATHBIE COCTOSHU A BEHLIECBA. ®A30BbIE

I[NEPEXO/bI



331

[TapoobpazoBanue u KoHaeHcarus. Mcnapenne
u KUIICHHUE. VnenbHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCHUMOCTh TeMIIEPATYPhI

KHIICHUA OT JaBJICHUA

3.3.2

3.3.3

AOCOII0THAsET YW OTHOCUTEIbHAs BIIAXKHOCTH

Bo3ayxa. HachkllieHHsbIi nap

TBépaoe TeJIo. Kpucramiueckue u
amMopdHbie Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJJIOB. Kunkue KPUCTAJLIBL.

CoBpemeHHbIE MaTepHalIbl

3.34

3.35

[InaBnenne wu KpuctauM3auus. Y JenbHas

TCILJIOTA IJIaBJICHHUA. CY6J'II/IMaHI/I$I

ypaBHeHI/Ie TEMI0BOro OajaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIy4YEHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTHNH

IIpakTuueckue paboTHI. H3zmepenne

BJIA)KHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

##HHPar#H##IJIEKTPOCTATUKA

41.1

4.1.2

413
4.1.4

4.1.5

DnexTpu3anus Ten. JJIeKTpruUecKuit 3apsa. JBa
BUJIA DJIEKTPUUYECKUX 3apsII0B

[IpoBoaHMKHY, TUBJIEKTPUKU u
HIOJIyTIPOBOIHUKHU

3aKOH COXpaHEHHUs IJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DneKTpuyeckoe oJe. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHnnn

Cynepro3nuunu. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOIO I10JIA

4.1.6

4.1.7

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh NOTEHIINATIOB

HpOBOI{HI/IKI/I U OUSJICKTPUKKU B MOCTOAHHOM



aNekTpudeckoM — mone.  Jlusnekrtpuyeckas

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa
TexHuyeckue  ycTpONCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETpP, 3JIEKTPOCTATHYECKAsl 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTrueckue paboTHI. Uzmepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHmIeCTBOBaHUA IHOCTOAHHOI'O

4.2.1 AJEKTpUYECKOTO ToKa. McTounuku Toka. Cumna
TOKa. [IoCTOAHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
123 DJNEeKTpUYECKOe COMPOTHBICHUE. Y IEeNbHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesibHoe,
o CMEIIaHHOE COCTMHEHNE TIPOBOJHUKOB
PaGora snekTpuyeckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenna
4.2.6 MONIHOCTD EKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COIPOTHBIIEHUE MCTOYHHKA TOKA.
o 3akoH OmMma 18 TONHOM  (3aMKHYTOH)
aneKkTprueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHHS
o METaJUIOB oT TEeMIIEPaTypHI.
CBepXxnpoBOIUMOCTb
429 OnekTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




[MonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS
4.2.10 MPOBOIUMOCTh TOJYIPOBOIHUKOB. CBOMCTBA

p-n nepexona. [lonynpoBoHUKOBBIE TPUOOPHI

ONeKTpu4eckuif  TOK B DJIEKTPOJIUTAX.
4211 DNEeKTPOIUTHYECKAS JUCCOLIALUS.

DIIEKTPOJIN3

DIIEKTPUYECKU I TOK B rasax.
4219 CaMocTOsITeNbHBIT U HECAMOCTOSITENIbHBIN
pa3psan. PasznuuHble THUIBI CAMOCTOSITEIBHOTO

paspsaa. Monnus. [1nazma

Texauueckue YCTpOWCTBA: aMIIepmerp,
BOJITMETP, pPEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
4.2.13 3JIEKTPOOCBETUTENIbHBIC TTPUOOPHI, TEPMOMET]
COIIPOTHBIICHUS, BaKyyMHBIH JTIO]T,
TEPMUCTOPHI u dboTope3ucTopsl,

HOJIyr[pOBOIIHHKOBBIﬁ Anoa, raJlbBaHUKa

[IpakTrueckue paboTHI. Nzydenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

4.2.14 N3mepenne 3OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHET0 comnpoTuBicHus. Habmonenue

QJICKTPOJIN3a

11 KVIACC

Kox
pa3jiena

Koanposepsiemoro

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3JIeMEeHTA

4

SJIEKTPOAMMHAMUKA

4.3

##HPartHH#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKIUA

TlocTtostHHBIE MarauTbl. B3zauMmonencTBue

43.1
IIOCTOSIHHBIX MarHUTOB

MaruuTtHOoe mone. Bektop MarHuTHOM
430 uHaykuud.  [lpuHmun — cynepno3uuuu.

JIuanm MarnutHOM wuHAykuuu. Kapruna

JIVHUM  MAardHuTHOW  HMHAYKUHUHU  TOJIA




MOCTOSIHHEIX MAarHHUTOB
MarHuTHOEe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHMI DO JUIMHHOTO MPSIMOTO

IpOBOAHUKA W 3aMKHYTOI'O KOJIbIIEBOT'O

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuiia Amniepa, e€ MOJTyJib U HalpaBJICHHUE
Cuuia JlopeHua, e€ MOAYJb U HalpaBJICHUE.
JIBukeHne  3apsOKEHHOM — YacTHIbl B
433 OHOPOJHOM MArHUTHOM mone. Pabora
cuiibl JIopeHna
4.3.6 SIBieHue HNEeKTPOMArHUTHOM UHIYKITUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIUU
O/1C unayKuMU. 3aKOH JIEKTPOMarHuTHOM
438 unaykiuu dapanes
BuxpeBoe anextpuueckoe moge. IJC
WHIYKIUA B TIPOBOJHUKE, JBIDKYLIEMCS
439 MOCTYyNaTeNIbHO B OJJHOPOJJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIHUH.
4.3.11
OJ1C camouHayKumuu
DHEprusi MarHUTHOTO TIOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TOJIe
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MarHuThblI, AJIEKTPOMATHUTHI,
4.3.14
ANEKTPOABUTaTEb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TI€Yb
[IpakTnueckue paboTHI. N3yuenne
4315 MarHUTHOTO TIOJIA KaTYIIKA C TOKOM.

UccnenoBanue neiicTBHA  HOCTOSIHHOIO

MardiuTa Ha paMKy C TOKOM. Hccnenosanue




5.1

SABJICHUSA SHGKTpOMaFHPITHOﬁ HHAYKIOUA

KOJIEBAHMA 1 BOJIHBI

#HHPartHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensnass cucrema. CBoOOIHEBIE
konebanusi. [apMoHnueckue KoyieOaHuUs.
Ileprion, uacrtora, amiumaTyaa u  (asa

KosieOanuit

5.1.2

[IpyxuHHBIM MasTHUK. MaremaTu4ecKuin

MassTHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUM.
Kunematuueckoe u JMHAMHYECKOE

OIMCAHUE KOIeOATENbHOr0 JIBUKECHUS

5.1.4

[Ipespamenue SHEPTrUH pu
rapMOHHYECKUX  KoneOaHusix.  CBs3b
aAMIUTUTY B Koyie0aHuit HCXOIHOMN
BEJIMYMHBI C aMIUTUTyJlaMU KosieOaHuil e

CKOPOCTH U yCKOPEHUS

5.15

5.1.6

Konebarenbubiii  koHTYp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbHIE Kosie0aHus B
UACaIbHOM  KOJEOAaTeIIbHOM  KOHTYDE.
AHanoruss MeXJIy MEXaHHYEeCKUMH U
AIEKTPOMArHUTHBIMU KOJIe0aHUSMU.

®opmyina TomcoHna

3aKoH COXpaHCHHA SHEPruvu B HACAJIbHOM

KoJIeOaTeIbHOM KOHTYpE

5.1.7

BoiHyK1eHHBIE MEXaHUYECKUE KOJIeOaHUsl.
Pesonanc. Pe3onanchHas KpHUBasl.
BrinyxeHHBIE JIEKTPOMAarHUTHBIE

KOoJIcOaHus.

5.18

519

[lepemennbiii  Tok.  CuHycOMIAIbHBIN
IIEPEMEHHBIN TOK.

Mo1mHoCTb IIEPEMEHHOTO TOKa.
AMIUINTYHOE W JEHCTBYIOIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSKCHUA




5.2

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenaya
U NOTpeOleHne 3JIEKTPUUECKON SHEPTUu.
DKOJIOTMYECKUE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON JHEPruu. Kynberypa
WCIIOb30BAHUS AIEKTPOIHEPT U B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHIHA 3BOHOK, JIMHUN

QJICKTpOoIepcaavd

5.1.12

IIpaktnyeckue pabotel. Mccnenoanue
3aBUCUMOCTH NEpUOJia MaJbIX KoseOaHun
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpysa. MccienoBanue nepeMeHHOro Toka B
Leny W3 IOCIEA0BAaTEIbHO COCIUHEHHBIX

KOHACHCATOpAa, KATYHIKH U PE3UCTOPa

#HHPartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. lIlepuon.  Ckopoctb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBIL.

HOHCpC‘IHLIe U IIPOAOJIBHBIC BOJIHBI

#H##Par### Nurepdepennus u audpakuus

MEXaHHUYECCKUX BOJIH

5.2.3

524

3Byk. CKOpocTh 3ByKa. [ pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

BHCKTpOMaFHI/ITHHe BOJIHBI. Ycnosus
HU3JTyYCHHUA SJICKTPOMArHuTHBIX BOJIH.
Bzaumnuas OpHuCHTaIuA BEKTOPOB E, Buvo

B SHCKTpOMaFHI/ITHOI\/'I BOJIHC B BAKyyM€

5.25

5.2.6

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHE, NPEIOMIICHUE, MNOJSApU3ALNS,
mudpakius, uHTepdepeHuus. CKOpOCTb
3JIEKTPOMArHUTHBIX BOJIH

Hlkana AIIEKTPOMarHUTHBIX BOJIH.

HpI/IMeHeHI/Ie QJICKTPOMAroMuTHBIX BOJIH B

TEXHHUKE U OBITY



5.3

5.2.7

5.2.8

[IpuHIMOBI pafnuOCBS3UM U TEJNEBUICHHUS.
Pannonoxanusi. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKarolei cpebl

TexHu4yeckue ycTpOWCTBA: My3bIKAJIBHBIC
UHCTPYMEHTBHI, YJIBTPAa3BYKOBast
JUAarHOCTHKAa B TEXHUKE W MEIULUHE,
pagap,  paguONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

#HHHPari#H#H#HOIITUKA

5.3.1

[IpsMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. Jlyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cera. [loctpoeHne u300pakeHHil B MIIOCKOM
3epKaiie

Ipenomnenne cBera. 3akOHbI IPETIOMIICHUS
CBETA. AOGCONIOTHBIH nokasareJb
IIpEIOMJIICHHUS

Ionmxoe BHYyTpEHHEe OTpaKEHHE.
[IpenenbHblid yroa MOJMHOTO BHYTPEHHEIO
OTpaKeHUs

HMucnepcust  cBera. ClOXHBIM  cOoCTaB

Oenoro ceera. [{Ber

5.3.6

Coluparoniue ¥ pacceuBarolIue JUH3BL.
Tonkass nuH3a. DOKyCHOE paccTOsSHHE |
OIITUYECCKas cuiia TOHKOU JIMH3BI.
[MocTpoeHne n300pakeHUit B COOMPAOIITIX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIAH30U

5.3.7

Hpenenbl MMPpUMCHUMOCTHU FeOMeTqueCKOﬁ

OIITUKH

5.3.8

Wutepdepentuss  cBera.  KorepentHbie
HMCTOYHHKHU. Ycenosus HaOIrI0AeHUS
MaKCUMyMOB 51 MHUHHMMYMOB B

UHTep(PEPEHIIMOHHON KapTUHE OT JBYyX




5.3.9

5.3.10

5.3.11

5.3.12

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpaknmonHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCUMYMOB npu naJIcHUM
MOHOXPOMAaTHYECKOTO CBeTa Ha
TUPPAKIUOHHYIO PEIETKY

[Nonsipuzanus cBera

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOSKIUOHHBIA —ammapar,

MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, T paKIMOHHAS peméTkKa,
TIOJISIPOU Y

IIpakTrueckue paboTHI. H3mepenne

nmokasaressi mpenomienus. VccnemoBaHue
CBOMCTB  W300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHuIBl TPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. [TocTynatet TEOPHUH
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOAYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHH U COKpaIlleHUe
JUTAHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p MacChl C DHEPTUEH W HMITYJIHCOM

CBOOOJHOW yacTHULbl. OHEpPrus MOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

®otonbl. Popmyiia [Inanka cBsI3u 3HEPTUU
¢boToHA C ero 4YactoToi. OHeprus

UMIYJIbC (HOTOHA



7.2

7.1.2

7.1.3

7.1.4
7.15

7.1.6

OTtkpeiTHE U uccnenoBanne Gporodrpdexra.
Omeritet - A CroneroBa.  3aKkoHBI

dhoTodrddekra

YpaBHeHue OUHIITENHA s
dotorddekra. «KpacHas TpaHUIa»
dhoTodrddekra

Hasnenue cBera. OnwiTel [1.H. JIeOenena
XUMHYECKOE IEHCTBUE CBETA
Texnudeckue ycTporcTBa: (OTOIIEMEHT,
¢doromaTuuk, COJIHEYHas Oarapes,

CBETOIHO/I

CTPOEHUME ATOMA

7.2.1

Monens atroma Tomcona. OnbITE
Pezepdopaa mo uccieoBaHnui0 CTPOSHUS

aToMa. HJIaHeTapHaSI MOJCIIb aTOMa

7.2.2

[Toctynater bopa. H3znyuenue u
norjomeHue (OTOHOB TIPU  Mepexoe
aToMa C OJHOTO YpOBHS DJHEPrud Ha
npyroil. Buasl cektpoB. CiekTp ypoBHEH

SHEPrUM aToMa BOJIOPO/Ia

7.2.3

724

7.2.5

7.2.6

BoaHoBEIe cBoMcTBa dacThll. BoJHEBI e
bpoiiss. KopnyckynsipHo-Bo1HOBOM
nyamusM. Jludpakuus 2IIEKTpOHOB Ha
KpHUCTAJLIaxX

CrioHTaHHOE M BBIHYX/ICHHOE H3JIy4YCHHE.
YcTpoicTBO M MpUHLIKIT pabOTHI Jlazepa
TexHu4ecKkue yCTpOMCTBA: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

IIpaktnueckue  pabotsl.  HabGmonenue

JINHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaAOMIONEHUS U PETUCTpAIlUU

QJICMCHTAPHbIX YaCTHUI]




7.3.2

7.3.3

OTKpbITHE  PaIUOAKTUBHOCTH.  ONBITHI
Pesepdpopna mo ompeneneHuo cocraBa
panuoakTuBHOrO  u3nydeHus. CBolicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHA W HEUTpOHA.
Hyxnonnas monmens sinpa I'eilizenbOepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

7.3.5

Annda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
U3JIy4YeHHe.  3aKOH  paJMOaKTHBHOTO
pacmana

DHeprusi  CBA3M HYKIOHOB B  sifpe.

SAnepusie cuibl. J{edekt Maccer sapa

7.3.6

}I,I[epHBIC peaKuuu. Z[eneHHe U CHHTC3

saaep

7.3.7

7.3.8

7.3.9

7.3.10

SnepHsiii peakTop. TepmosinepHbIi
cuHre3. [IpoGnemMbl M  NHEpCHEKTUBHI
SIEPHOM  DHEPreTUKU.  DKOJIOTMYECKHe

ACIICKTHI HI[CpHOﬁ OHCPICTHKH

OnemeHtapHple  4acTuubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aHMOﬂeﬁCTBHH

TexHuyeckue  ycTpoOHCTBa:  JIO3UMETD,
Kamepa BuibCoHa, SJEpHBIA PEAKTOp,
aToMHast 6oM0a

[Ipaktnyeckue pabotbl. MccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTHBI ACTPOOU3UKU

8.1

8.2

Bun 3Bémnoro neba. CozBe3musi, sipKue

3Bé3,I[LI, JIaHCThI, X BUAUMOC IBUXKCHUC

Conneunast cucrema. IlmaHeTrsl 3eMHOI




8.3

T'pYIIIIBI. IInaHEeTBI-THTaHTHI u ux
CITYTHHUKH, KApPJMWKOBBIC IIJIAHCTHI. Marisle

testa CoOMHEYHON CUCTEMEI

Connne, ¢otochepa wu  armocdepa.

CoHeunast akTHBHOCTD

8.4

Nctounuk sneprun ConHua U 3B€371

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHNyC, TeMIIepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CHEKTpaNbHBI  KJIacC — CBETUMOCTDHY.
3BE31pl  IVIABHOW  IOCJIEI0BATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» JUIS

3BE3/] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

Buytpennee crpoenue 3B€31. CoBpeMeHHbBIE
MPEJCTaBICHUSI O  TMPOUCXOXKICHUU U
sBomonu CoJHIIA U 3BE3[. DTambl JKU3HU

3BE3

8.7

8.8

Mneunsii  Ilyte — Hama [amakTtuka.
CnupanbHasgs  crpykTypa  [amaktukw,
pacmpeneneHue 3BE3J, Ta3a M IBLIM.
[lonoxenne wu gBuwxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuyeckas

MHOJCUCTEMBI | 'anakTUKH

Tumnel ramaktuk. PamuoranakTuku U

KBa3apbl. UEpHBIE ABIPHI B sAPaxX raJaKTHK

8.9

Bcenennas. Pacmmupenune  BceeneHHON.
3akoH Xa0O0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BceneHHoil, Teopus
bosbmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinydeHue

8.10

Macmrabnass ~ ctpyktypa — BceenenHoil.
Mertaranaktuka. Heperménasle mpoOieMsl

aCTPOHOMHHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; oz
penakiueit [lapdentreBoit H.A. AxumonepHoe o6mectBo «M3maTenbcTBO
«IIpocsemenue»

» Gusuka. 11 kimace. Mskumes I'.4., Byxosues b.b., Yapyrun B.M.; noz
penakiueit [TapdpenTtreBoii H.A. AxknimonepHoe obmecTBo «M31aTeabcTBoO

((HpOCBGHlCHHG»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

PeivkeBuu A.Il. @usnka. 3anaunuk. 10-11 kmace.: mocodue st
00111e00pa3oBaTeNbHBIX yupexaeHuid. - M.: [Ipoga 2021.

A.E. Mapon, E.A. Maposn. 10 knacc. JlugakTuaeckue MaTepuaibl o Gu3mnke. -
M.: lpoda, 2021.

A.E. Mapon, E.A. Mapon. 11 knacc. Jlugaktudaeckue MaTepuaibl o Gu3mke. -

M.: Jlpoda, 2021.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1.bubnuoTeka — Bce no npeamety «Pusukay. — Pexum gocryna:
http://www.proshkolu.ru

2.BuneoomnbiThl Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru



3.Enunas komtexius mudpoBeix 00pa3oBaTeIbHBIX PeCypcoB. — Pexkum mocryma:
http://school-collection.edu.ru

4. MlaTepecHbie MaTepualibl K ypokaMm (PU3MKHU 0 TeMaM; TECThI IO TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

5. ludposeie oOpa3oBaTenbHBIC pecypchl. — PexxuM qoctyma:
http://www.openclass.ru

6. DneKTpoHHBIE yueOHUKH 110 dusuke. — Pexxum pocryna: http://www.fizika.ru






