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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON pabdodeil MporpaMMbl BOCHUTAHUS U
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJAMMOCTh pPealh3allii MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4eHUs] HOBBIX MATEpHaJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIICI0OBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3iesioB (PM3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaownoti  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJIep>KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((PopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B MIporpaMmme 1o (pusnke oObeIMHEHBI B OOIIWHA CITMCOK YYCHHUYECKHUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera Qusuku. Ilpm >TOM oOecrneunBaeTcsi OBJAJECHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHWE yHAENSCTCS PEHICHUI0 PAacYETHBIX W KadeCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOeCrledeHH0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKIa. B kabunere (U3HKU AOIKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET TMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX NPAKTUUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAaHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoliecce nu3yueHus Kypca (U3MKU Ha YPOBHE CPEIHET0 00111ero oOpa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axay, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO IUTAHUPOBAHHS U TIPOBEIACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeaeT BBIOOD
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m Mecto Qu3Nku B (OPMHUPOBAHUUA COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOI'O JIBUKEHHS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBmkeHue. [IBUkeHHE  MATEpUAIBHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO IOJ YIJOM K TOPHU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY NYTSIMHU, MNPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU IBUKEHUU TEJA B AKUJKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pE3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOIOMET, KOIIED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTa. [locTosinnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUe H3OMPOLECCOB: H30TEpMa, H30XO0Pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh TPOIIECCOB B MPUPO/IC.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3aius. Y AelbHast TerioTa miaBienus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pasznea 4. JaekTpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT Temrneparypbl. CBEpXIPOBOJUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTPOIUTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayuH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, 2JIEKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTUYECKAs UCCOLMAIUS,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET M JApPYyTHe), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1moje. BekTop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOAHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJIHOM MarHuTHOM Mojie. PadoTa cuisr Jlopenta.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJICKTPOJBUTATEIb, YCKOPUTEINW 3JIEMEHTapHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHMS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUNHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue criekTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Heprun (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoGiaeMbl U TEPCHIEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO pu3nUuecKol KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OWoNoTHU, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pewIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IOIAAU TUIOCKUX (GUTyp U 00BbEMA TElL.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKAsI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «DPu3nKay AOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKol HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO W CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH CPeJie HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTUYECKOMW HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JIESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3NKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHMsI B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIIM, OLICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATUSIMH U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiady (U3MYECKOTO COJECpPKAHUs, MPUMEHEHHUIO Pa3InYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO 0O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILIECTBIIAThH OOIIEHUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYAIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh NO3HABATENbHYIO AESITENBHOCTh B 00JacTU
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCUH ISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIbHBIN UHTEIUIEKT, IIPEAII0JIAraro i
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yClexy, ONTUMM3M, WHHULMATUBHOCTb, YMEHHE IEHCTBOBATb MCXOId U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMaIbHAs CUCTEMa OTCYETa, aOCOTIOTHO TBEP0E TEO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIT IPU HArPEeBAHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSHUS Ta3a B HU30Ipolleccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMOJEe3HOTO JCWCTBUSL TEIUIOBOTO JIBUTATENsA;, IPU OINMCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh U3YYCHHBIE ICKTPHYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMSI W CJWHHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINC
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHWYECKOW DHEPrHH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TemmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHILMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodiieMy/3aady U TUIOTE3y Y4Ye€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHMAJBHBIM CIIOCOO M3MEPEHHUs U HCIOJNb30BaTh H3BECTHBIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJI€ TaOnMIl U rpauKoB, AeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEI0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
0o0opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEeoOXoaAuMble i €€ pelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUIICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJJAHUPOBATH JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIEIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cuwia Ammepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHJa TOKa B MpoIEecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciiaga, SHEPTHUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SIBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSAMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO OOOPYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCHOJIb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJAECHUU UCCIEIOBAHUM B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3aJa4/: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B MIOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpyNIbl, PAalMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmorexa HOK

" A 03.09.2025  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 05.09.2025  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 10.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 12.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHEUHOE 1 bubnuoreka [IOK
JBUKECHHE 17.09.2025  https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS 19.09.2025 @ https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P 24.09.2025  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

WHeprmanbHbIe CHCTEMBI OTCYUETA. 26.09.2025  https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 CyIneprno3uiuu cui. Bropou 3akoH bubmmorexa LIOK
¥ 01.10.2025 | https://m.edsoo.ru/ff0c3be8
HeroToHa 1715t MaTepuaibHOW TOYKU

10 Tperuu 3akoH HeroToHa niis bubnnoreka HOK
MaTEepUAIbHBIX TOYEK 03.10.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

08.10.2025  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 10.10.2025  https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuna cinpOTanefuq; Hupn IIBI/IE(GHI/II/I bubmmorexa LIOK

15.10.2025  https://m.edsoo.ru/ffOc3f76
TeNa B XKUAKOCTU WJIM raze
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumsl. YcenoBus 17.10.2025  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 22.10.2025  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHuaabHON ToukH. Teopema 06 24.10.2025  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas s3HEpPTUs YIPYyro
neOpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

05.11.2025

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennmansHble ¥ HENOTEHIIMATIBHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM
MEXaHWYECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUUECKOW
SHEPruu

JlaGopaTtopHast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJia Ha IPUMEpPEe PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

07.11.2025

12.11.2025

14.11.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. Audpoysus

19.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

21.11.2025

26.11.2025

28.11.2025



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

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 03.12.2025  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 05.12.2025  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 10.12.2025
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS 12.12.2025
Pa3peKeHHOTro raza

29 H3onponecchl B uACATBHOM ra3e U uxX bubnuorexa [IOK
rpaguyeckoe npeICTaBIeHNuE 17.12.2025  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 19.12.2025  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tennonepenaun Eubmorexa IIOK

24.12.2025  https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.

39 KonunuecTBo Tennotel npu bubnnorexka [JOK
Teruonepenave. AnuadbaTHbIN 26.12.2025  https://m.edsoo.ru/ff0c5c36
nporuecc

33 [TepBbIil 3aKOH TEPMOJIMHAMUKHU U €T0 bubnuotexa [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

NPUMEHEHHE K H30IpoIIeccam 14.01.2026  https://m.edsoo.ru/ffOcSefc
HeoOpaTuMocTh MpoIieccoB B
34 npupoje. Bropoit 3akon bubmorexa LHOK
PHPOAE. BTOP 16.01.2026 https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuoreka [JOK
MalllWHbI 21.01.2026  https://m.edsoo.ru/ff0c600a
36 K KIT,
Hukn Kapnao u ero KII/] 93.01.2026
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKU 28.01.2026
38 Ob6o6maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 30.01.2026  https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Momnexkynspras pusuka. OCHOBBI bubmorera [JOK
04.02.2026  https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMHUKHY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kuneHue 06.02.2026  https://m.edsoo.ru/ff0c63b6
AOcCoNrOTHAS 1 OTHOCHTEIIbHAS
41 BIAXXKHOCTH BO3ayXa. HachIeHHbIH Bubmorexa ITOK
ap yxa. 11.02.2026  https://m.edsoo.ru/ff0c64d8
i
TBeépnoe teno. Kpucramimueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOPI;SIB KpHUCTaJJIOB }I(Tlf Kue bubmorexa [JOK
P R 13.02.2026 https://m.edsoo.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepUaTbl
[TnaBneHure U KPUCTAIUTH3AIIUS.
43 VenbHas TeroTa MaBIeHUs bubmorexa [JOK
' 18.02.2026 https://m.edsoo.ru/ff0c6708

Cyb6numarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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bubmuorexa [JOK

44 YpaBHCHHE TENIOBOTO banarca 20.02.2026  https://m.eds00.ru/ff0c6820
DnexTpu3anus Tel. JINeKTPUICCKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa LHOK
DAL A p 25.02.2026  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))J'I HOBO HIfKI/I 3a;§H COXpPaHEeHUs bubmoreka LOK
YHPOBOA ) P 27.02.2026 @ https://m.edsoo.ru/ff0c6bcc
IIEKTPUIECKOTO 3apsaa
B3aunmMonencrBue 3apsaaoB. 3aK0H
47 K HOHaHToqeqHHH‘znﬂeKT AYECKUA bubmaorexa LIOK
Y ' P 04.03.2026 = https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
AJICKTPUUCCKUX ToJIeH. JIMHII 06.03.2026  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 osd. Ilorernman. PasHocts bubmmorexa [JOK
i ' 11.03.2026 = https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
IIpoBo 3J1e
50 | omestpocrammeckow mote, BuGmnorera 11K
P ) 13.03.2026  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
N bubnmnoreka [JOK
51 IneTpoeMKocTs. Kornencarop 18.03.2026  https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH TJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa LOK
A pa. JHep P 20.03.2026  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "M3mepenne
53 ..
AJIEKTPOEMKOCTH KOHJIeHcaTopa" 01.04.2026



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

54

55

56

57

[IpuHMI nelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

0.5

03.04.2026

08.04.2026

10.04.2026

15.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

17.04.2026

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

59

60

61

PesepBnbiil ypok. KonTposibHas
pabora mo Teme "DnexTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas padboTa
O6o06maromuit ypox
«INEKTPOIUHAMHKAY /
Bcepoccuiickas mpoBepodHas padboTa

OneKTpOHHask IPOBOAUMOCTb TBEPIABIX

22.04.2026

24.04.2026

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

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



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

METAJUIOB. 3aBUCUMOCTD
COINPOTHBIICHUS METAILJIOB OT
Temreparypbl. CBEpXIIPOBOAMMOCTh

29.04.2026

62 DNEKTPUUECKUH TOK B BAaKyyMe.
CBouCTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
63 IpUMecHas MpoBouMocTh. CBOKCTBA
p—n-nepexoja.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PACTBOPAX U
64 pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALM.

DIIEeKTPOIHN3

DJIEKTPUUYECKUN TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENBHBIN Pa3psi.
Monnus. [1mazma

65

DJeKTpUvecKue MprudOphI U
YCTPOMCTBA U X PAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1acCHOCTH

66

KonTponbhas pabota no teme
«Qnekrpocraruka. [loctosHHbIN
ANEKTpUYECKUN TOK. TOKkH B
Pa3JIMYHBIX CpEdAX»

67

06.05.2026

08.05.2026

13.05.2026

15.05.2026

20.05.2026

22.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

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

68 PesepBubIit ypok. O600marommi ypok

o teMam 10 xiacca

27.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
BexTop MarHuTHOM MHIYKIUH. 04.09.2025  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C 08.09.2025 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MarHMTHOT'O TOJISl KaTYIIKHA C TOKOM» 11.09.2025  https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«Hccnenosanne nelcTBUA 15.09.2025 @ https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cumsl 18.09.2025  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM UHAYKIUHU. DJ[C 1 99 09.2025

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykuuu Papanes

10

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIWH.

:‘)HepFI/Iﬂ MArdvTHOTIO ITOJIS KaTYIIKH
C TOKOM. 3JIGKTpOM3FHHTHOC I10JIC

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, SJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIIMOHHAs MeYb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHAs HHAYKITUS»

25.09.2025

29.09.2025

02.10.2025

06.10.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MaruuTtHoOe 1noe.
ONeKTpOMarHUTHAs MHIYKLUS»

09.10.2025

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13.10.2025

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

16.10.2025

14

Koneb6arenbapid kKoHTYp. CBOOOTHBIC

bu6nunorexa LIOK
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

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMHU KoJIEOaHUSIMU

20.10.2025

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

23.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

03.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbin Tok. CHHYCOUAIBHBIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

06.11.2025

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoscTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM JIeKTponepeaady

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOU
KU3HU

10.11.2025

13.11.2025

17.11.2025

bu6nunorexa LIOK
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

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bubnunoreka LIOK

21 (CKOPOCTB PACTIPOCTPAHEHILA H JUTHHA 20.11.2025  https://m.edsoo.ru/ffOcca54
BOJIHBL. [loniepevnbie U po10JIbHBIC
BOJIHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka 24.11.2025  https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 cBOMCTBa U ckopocTs. [1lkana bubmmorexa [JOK
POSTE- 27.11.2025  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI pAAHOCBSI3U U
24 .P
TeJeBUICHUs. Pa3BuTHe cpencts 01.12.2025
cBsa3u. Paguonokanus
o5 KonTponbhas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) 04.12.2025  https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuoreka [IOK
Toueunslil ucTOUHUK cBeTa. Jlyd 08.12.2025  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LOK
p o p 11.12.2025  https://m.edsoo.ru/ffOcd4e0
N300paXEeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpeaenbHbin bubmuorexa [JOK
YTOJI TIOJTHOTO BHYTPEHHETO 15.12.2025  https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaGopatopHas pabora «3mepenue bubmuoteka [IOK
MOKa3aTelsl MPEJIOMIICHHSI CTEKIIa 18.12.2025  https://m.edsoo.ru/ffOcd67a



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

JIunzsl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Dopmysia TOHKOM JIMH3BI bubmmorexa [JOK
- TOPMY ' 22.12.2025  https://m.edsoo.ru/ffOcddle
VBenudeHue TuH3bI
JlaboparopHas paboTa
31 " i
« CCJIGJ:[OBa}iHe CBOWCTB 95 12 2025
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucnepcun 12.01.2026
CBETa»
33 HNurtepdepennus ceera. udpakmus bubnnorexa [JOK
cBeta. ludpaknuonnas pemeérka 15.01.2026 = https://m.edsoo.ru/ffOced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tomstpusarus cBera 19.01.2026 @ https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsl U YCTPOICTBA
35
U yCIIOBUSA UX O€30IacHOTO 99 01.2026
MIPUMCHCHUS
['paHuUIBI TPUMEHUMOCTH
36 KJlaccuueckon MexaHukH. [locTynarer bubnmnorexa [JOK
CreNUaIbHOU TEOPUHU 26.01.2026  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUe bubmorexa HOK
P P 29.01.2026  https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMMYJIbC PETSITHBUCTCKON
38 gacTullbl. CBSI3b MAaCChI C YHEPTHEH U Bubnmorexa [IOK
' P 02.02.2026  https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
39 KonTponbras padora «OnTuka. bubmmoreka [JOK



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

OcHOBBI cIElIMANIBHON Teopun 05.02.2026  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otounbl. Dopmyna [1nanka. DHeprus bubnmnoreka HOK
U UMITYJIBC (pOTOHA 09.02.2026  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHUE Eu 10K
nOIMOTEKA
4 dorosppexta. Onpire A. . 12.02.2026  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 SH“HLHTeI(/IIiHa H(l;(b(bOTOS(b(geKTa bubmmorexa [IOK
! ' 16.02.2026  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
Hasnenue cBera. Onwite [1. H.
43 Jlebenera. XuMHUECKOE JICHCTBHE bubmorexa OK
' 19.02.2026  https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoucTBa u
42 MPAKTHIECKOE TIPUMEHEHUE:!
dboTorneMeHT, GOTOATIUHK, 23.02.2026
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JE€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKH 26.02.2026 = https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
46 Pesepdopna o paccesHuro o-4acTuil bubmorexa LOK
p&op P ) 02.03.2026  https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [JOK
47 IT b
OERVIIETHL BOpe 05.03.2026  https://m.edsoo.ru/ff0dOafa
W3mydenue u morjomeHne GoToHOB
48 IIPU MEPEX0/ie aTOMa C OJTHOTO bubmuorexa [JOK
YPOBHSI D)HEpTUH Ha Apyrou. Buapl 09.03.2026 = https://m.edsoo.ru/ff0dOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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49

BousiHOoBBIE CBOMCTBA yacTull. BosiHbI
ne bpouia. KopnyckynspHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

12.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa Pa/INOAKTUBHOTO U3ITY4YECHUS

16.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaorictBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

19.03.2026

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-usinydyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. A nepHbin
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
HKOJIOTMYECKUE aCIEKThI IAEPHOU
SHEPreTUKU

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo el HAOIIOIEHUS U
pETUCTpALIMU JIEMEHTAPHBIX YaCTHII.
Kpyraeiii cron «@yHaameHTanbHbIe
B3auMOJICUCTBUA. ENUHCTBO
(bU3UYIECKOW KapTHUHBI MUPa»

30.03.2026

02.04.2026

06.04.2026

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

3T31'II>I paSBI/ITI/ISI aCTpOHOMI/II/I.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaYeHUE acCTpOHOMHUHM. Bun

09.04.2026



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE€31HOTO HeOa. Co3Be3usL, SIpKUE
3BE3JIbl, IIJIAHETHI, MX BUJIUMOE
nemkenne. ConHeyHas CHCTEMa

56

57

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE311

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI INITABHOW
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBosronun CoJTHIIA U 3BE3]T

13.04.2026

16.04.2026

58

59

60

61

Muteunsid [Iyte — Hama [Manaktuka.
[Tonoxenue u aBmxenne CosHua B
lanaktuke. I'anaktuku. YepHpie
JBIPHI B IPAX TATAKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

20.04.2026

23.04.2026

27.04.2026

30.04.2026

62

O6o06matomuii ypok. Pois ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIIMATBLHOU 1
ATUYECKOH chepax NesTeIbHOCTH
YeJioBeKa

04.05.2026




63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOUW KapTUHE MUpa

07.05.2026

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(GopMUPOBaHUY MTPEICTABICHHUI O
(u3nvecKoil KapTHHE MUpa

11.05.2026

65

Ob6o06maromuit ypok. Mecto
(du3nUecKoil KapTHHBI MUpa B 00IIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX PEJCTABICHUN O IIPUPOJIE

14.05.2026

66

67

Pe3zepBHbIil ypok. MarHutHoe nosie.
DNIeKTpOMarHuTHasE UHIYKITUS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

18.05.2026

21.05.2026

68

Pesepnnrit ypok. KBantoBas dusuka.
DneMEHTHI aCTPOHOMUU U
acTpou3uKH

25.05.2026

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JBUKEHHE, CBOOOJHOE MaJeHue
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3AlMsl, KHUIIEHHE, BIAXHOCTb BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYUHBL: KOOPJIHMHATA, IIYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
HCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPrHs XaOTHUYECKOIo
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, UX O0O3HAYEHHUS W EAMHHUIbI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE noie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAIM3UpOBaTh (PU3MUECKUE TPOLECCHl M  SIBJICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; IIPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBObI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYUHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia 0€30MacHOrO0  Tpylda TMpPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4u ¢ SIBHO 33aHHOW (DPU3MYECKOH MOJEIBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BeTUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, JMJISI COXpPAHEHHUs 370pOBbI U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OILIEHMBATh BKJIaJ KaXJOro M3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
JIEKTPOMAarHuTHasT MWHAYKLUHWSA, JEHCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM UM JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KoneOaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBlIeHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (TPOILECCHI), HCHOJB3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KAaTYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHie W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHUU TPABUIBHO
TPaKTOBAaTh (PU3UYECKUH CMBICT HCHOIB3YEeMBIX BEIHYMH, UX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, HJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C APYT'HMHU BCIWYWHAMHU, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUYECKOTO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArdHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJ'ISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMANbHBIH CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢buKkcupoBaTh pe3yJbTaThl IOJTYYEHHONH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3aaud  BBIOMpAaTh  (PU3MUECKYIHO MOJEb, BBIIACIATH
¢du3nueckre BENIWYUHBI B (HOPMYIIBI, HEOOXOIUMBIC ISl €€ pelICHHS,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

PemaTe Ka4E€CTBCHHBIC 3aJa4uu: BbBICTPAUBATDb JJIOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xz[eHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBaMM, JJsI COXpPAHEHUs 370pOBbI U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuUH. ['paHULIBI TPUMEHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢usuku B

(hopMupOBaHUH COBPEMEHHOM HAay4YHOH

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

###HPari#KMTHEMATHUKA

Mexanuueckoe nBrxenue. OTHOCUTEIIBHOCTh
211 MeXaHn4decKoro aBmxkeHnsa. Cucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  yCKOpPEHHE
21 2.12 MaTEpUAIBbHOU TOYKH, MX IPOEKIUH Ha OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMEILEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUS, yTH " nepeMeIeHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jnBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JBIKEHHUE CHApPSAOB, LIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3ydyeHne ABUKEHUs IapUKa B BI3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HbroToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABUKCHUU TECJIa B X KUAKOCTH HUJIA T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHoe M BpamiaTebHOE JIBHIKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunyeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padothl. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM HeckonbKux cui. HecnenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TMpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpallilCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynsc mMarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynsc cuiasl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTtuBHOE ABMXEHUE
2.3.3 PaGora cunbl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o Teopema 0 KHHETUYECKON YHEPTHU
[MotennmansHass odHeprus. I[loTeHuuanbHas
236 SHEprus yIpyro nehopMUpPOBAaHHON
o npyxuHbl. [loTeHnuanpHas dSHeprus Teja
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTeHNMambHBIC W HEMOTCHIUATHHBIC CHIIBI.
237 Csi3p  pabOTHl HEMOTCHIHMATBHBIX CHI C

U3MCHCHUCM MEXaHUYIeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktnueckue pabotel. HM3yueHue cBs3M
23.10 CKOpPOCTEM Tel TMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnosckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca w™onekyn. KonuyecTtBo —BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenpBrHa
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlaapTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B UAEaTbHOM
rase ¢ IOCTOSIHHBIM KOJIHWYECTBOM BEIIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJMHAMUMKNU

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHnss

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMsS, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHneHnne
IIEpPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIpETAIUSL

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIUOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTENIb
BHYTPEHHETO Ccropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

###Par###ATPEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

I[NEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJAXXKHOCTh

Bo3ayxa. HacelmeHHsIi nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTcpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasienus. CyomuManus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUalIOB, B TOM

YHCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHN

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###HPar#i## I JIEKTPOCTATUKA

Onextpu3anus Tea. JNEeKTpUYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsa 0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MOJYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

4.1.6

DneKTpryeckoe oJie. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM II0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI

IIPOHULIAEMOCTD
DIIEKTPOEMKOCT. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATopa
TexHnueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COIPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCT 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
aNeKTprudecKkoi memu. KopoTkoe 3aMbIkanne
DneKTpoHHAs MTPOBOMMOCTH TBEPIBIX
428 METaJJIOB.  3aBUCHMOCTH  COMPOTHUBIICHHS
o METaJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLHAIINSL.

DneKTpoaun3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIHLHOTO

pazpsna. Monnus. [1nazma

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTellbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

ANIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

4 SJIEKTPOAMMHAMUKA
#HPart##MAT HUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA
[Tocrosnnbie MarHuThl. B3ammoneiicTBue
431 ITOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe mosie. Bexkrtop MarHuTHOU
432 nHAyKOuKd.  [lpuHnunm — cyneprio3unm.

Jlunum marnutHOM wuWHAyKIuu. Kaptuna

JUHUMA  MAarHuTHOM  MHAYKIUHU  TOJIA




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kapruna JmHUN 1O AJIMHHOTO INPSMOTO

INpOBOAHMKA W 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KAaTYyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOJAHUKOB C
TOKOM
4.3.4 Cuita AMriepa, €€ MOJyJIb M HAIIPaBJICHUE
Cuna Jlopeniia, e€ MOJlyJib U HallpaBJICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM Tone. Pabota
cunbl JIopeHna
4.3.6 SIBneHune HNeKTPOMAarHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOU
4.3.8 naaykuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHAYKIIMA B TIPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYTATEIbHO B OJHOPOTHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NunykTuBHOCTE. SIBIEHHE CAMOMHIYKIUH.
43.11
O/1C camOUHIYKIIUT
DHeprus MAarHUTHOTO TOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboTHL. Nzyuenue
4315 MarHMTHOTO TIOJII KATyImIKH C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. [apMoHMueckue KosaeOaHwus.
IMepuon, wacrtora, amrmmryga u (asa

KoJIeOaHui

[IpyxuHHbId MasTHUK. MaTtemMaTudecKuiu

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHIYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILTUTY/bI KOJIeOaHUui UCXOIHON
BEJIMYMHBI ¢ aMIUTUTYJaMH KoJIeOaHWH e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIeOATeJIbHOM  KOHTYpE.
AHamorusi MeXJIy MEXaHWYeCKUMH U
JIEKTPOMArHUTHBIMU KOJIEOaHUAMU.

®opmyna Tomcona

5.16

5.1.7

518

3akoH COXpPAaHCHUA DHEPTUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BrIHyX/1eHHBIE MEXaHUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BeyxeHHbIE JJIEKTPOMAarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYycOMJAJIBHBIN

IIEPEMEHHBIN TOK.

5.19

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA W HAIIPSAXKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponszBoacTso, nepenaya
U MOTpeOseHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

aNeKTponepenayd

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHMOCTH IE€pHOJa MaiblX KosieOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyLLIKU U PE3UCTopa

5.2

#H##PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHnuueckue BOJIHBI, YCIIOBUS
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

522

5.2.3

###Par#t# Nnrepdepenuus n nudpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3ByKa. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

5.24

525

DONeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIYy4eHUs  3JEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEIOMIICHUE, MOJIPU3aANH,
mudpakuus, uHTepdepenuus. CkopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >J€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PaTUOCBI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

aHteHHa, tenedon, CBU-neup

5.3

H###PariH#OII TUKA

531

5.3.2

[IpsAMonnHEHOE PacIpOCTpPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoeHne M300pakeHnii B IJIOCKOM

3epKaje

5.3.3

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN [IOKa3aTelb

MIPEIOMIICHUS

5.34

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenbHbIli Yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHUt B COOMPAIOIITUX
U pacceMBalIIMX JUH3aXx. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB 31 MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/I5I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJCHAN
MOHOXPOMaTHUYECKOTO CBeTa Ha
T(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKH, JIYIa,
¢doroannapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, IU(ppaKIuOHHAS peérka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. Nsmepenune
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300pakCHHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIBL. ODHEPTUs TIOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Popmyina [lnanka cBsa3u sHEprun
¢boToHAa C ero 4actoTo. OHeprus u

uMnyibe GoToHA




7.1.2

OtkpseiTue U uccienoanne Gporodddexra.

OIBITEI AT. CroeToBa. 3aKOHEI

dotordpdekra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «KpacnHas TPaHMIIA

dotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.16

Texuuueckue ycTpoiicTBa: (oTornement,
(dboTomaryuk, COJIHCYHAasI Oarapes,

CBETOaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOIIOIIEHUE (POTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIUM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

BomnoBrle cBoicTtBa vactul. BoiHBI e
Bbpoiiss. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaJax

7.24

CroHTanHOE U BBIHY)XXICHHOC H3JTYUYCHHUC.

YcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  pabotel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAaAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mno ompeneneHuro cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas moxenp siapa ['eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  siIpe.
Snepusie cunbl. Jledekt maccsl sapa
Snepuble peakuuu. JleneHWe W CHHTE3
sanep

Snepusii peakTop. TepmosinepHbIit
cuHte3. [IpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKHE

ACIICKThI SII[epHOI\/JI SHEPICTUKHA

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMeHTAIIbHbBIE

B3aUMOIEHCTBUA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. MccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

8.2

ConHeu”ass cucreMa. IlnaHeTsl 3€MHOU




TPYIIIIBI. IImaneThI-TUTaHTHI u nux
CIIYTHUKH, KApPJIHWKOBBIC IIJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/1bI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIEparypa,
HX B3aUMOCBSI3b. Jmarpamma
«CTIEKTPAJBbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTbY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTH

##H#Par###BuyTpeHHee  CTpOoeHHE  3BE3IL.
CoBpemeHHbBIE NIPEe/ICTaBIICHUS 0
npoucxoxkaeHnn U somouuu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mineynsii  Ilyre — Hama ['anakrtuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacmpeneneHue 3BE31, rasa W IbLIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTWkn U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usinyuenue

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsle mpoOiembl

ACTPOHOMUHU




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

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

» Gusuka. 10 kinacc. ba3osiil u yrinyOn€éHuubiit ypoBHHU. Kiaccuueckuii Kype.
[Toypounsie pazpaboTtku k yueonuky I'.5. Msakumesa, b.b. byxosnesa, H.H.
Corckoro. Caypos F0.A. U3narensctBo «IIpocBenienue»

» Gusuka. 11 kiacce. bazoBsiit u yrimyonéunblil ypoBHu. Kiaccuueckuit Kypc.
[Toypounsle pazpabotku k yueOHuky ['.51. Mskumera, b.b. byxosniesa, H.H.
Corckoro. Caypos I0.A. U3znarensctBo «lIpocBenienue»

* Guzuka. 10—-11 kiacc. noypouHoe IIaHUpOBaHKE: TOCOOUE SISl yUUTENen
oO1ieoOpazoBarenbHbIX opranu3zanui. [lunos B.®. U3natenscTBO
«IIpocsemenue»

» CoopHuK 3a1a4 K yueOouuky [.5. Mskumesa u ap. «®Puzuka. 10 kmacey,

«Duzuka. 11 knace». I'pomrieBa O.U. M3natenbcTBO «IK3aMeEH»



» Coopuuk 3aaa4 1o pusuke 10-11 kmaccel. [lappentreBa H.A. M3natenscTBo

((HpOCBGHICHHe»

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

* https://nsportal.ru

* https://www.yaklass.ru

* https://100urokov.ru

« https://videouroki.net

* https://lesson.edu.ru

* https://college.ru

* https://www.kop.ru

* https://ege.sdamgia.ru

« https://3.shkolkovo.online
* https://foxford.ru

* https://synergy.ru

* https://4ege.ru






