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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl yueoHoro npeamera «Dusmnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyyatoumxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEAU3aLUU MEKIPEIMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl IO roJiaM O0yUYEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

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

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

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

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM IMpoOJeMaM 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
oOpa3zoBaHus SBISIOTCS (U3UYecKue Teopuu ((hopMHUpOBaHUE 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-IesITeIbHOCTHBIN 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 Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHWE yHAENSCTCS PEHICHUI0 PAacU€THBIX W KAaYeCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/aHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro 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-HAYYHOrO LUKiIa. B kabunere (pu3mku DOMKHO 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 MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX MPAKTHUYECKUX paldoT
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, & 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
U3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
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 SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrkeHne ITUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



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, 3a1ad, 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 TIPOBEACHHUS
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 CpPEOHEr0 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 BHIOOD
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA

10 KJIACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
mupa. Ponp JKcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS IPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (pU3MYECKUX SBJICHUW W TpoueccoB. HaydHble rumoressl.
®duznyeckre 3aKOHbI U TeOpUH. ['paHHIIBI NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe ABWXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUMYKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJMHENHHOE nBMXeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U IMepeMelICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu



Mozens cuctemMbl OTCUETA, WILTIOCTPALUS KMHEMAaTHUYECKUX XapaKTEPUCTHK
TIBYKEHUSL.

[IpeoOpazoBanue NBUKEHUN C UCTIOIB30BAaHUEM IPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peskeHHOM IPOCTPAHCTBE.

Habmrionenue ABMKEHHUs Tena, OpOIIEHHOTO TOJ YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOIHOTO MaJICHHUS.

Hanpasrienue cKkopocTH MpH IBHKEHUH 11O OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomsi

W3ydyeHne HEpaBHOMEPHOTO JIBHXKEHUS C IIENIbI0 OMpEACNICHUs MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOIIEGHUSI MEXIy IyTSIMHU, MPOMIEHHBIMH TEJIOM 3a
MOCIIe/IOBaTeIbHBIE paBHBIE MPOMEXKYTKH BPEMEHH TIpU PaBHOYCKOPEHHOM
JBMKCHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne ABMKEHUS LIapUKa B BSI3KOM JKUJKOCTH.

N3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
NuepunanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaT€pUaIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoiabxkeHus, kKaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTymarensHOE ¥ BpamaTeabHOE IBIKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. llmedo cuibl. YcimoBus
paBHOBeCHUSA TBEPJIOTO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHue Cui.



3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MMaICHUU.

CpaBHEHUE CUJT TPEHUS TTOKOS, KAU€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTO Telia. Buabl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIONIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
Bpall[CHUS.

Tema 3. 3axonvl coxpanenus ¢ mexanuxe

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl M M3MEHEHUE HUMITYJIbCA TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE BHXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennmaneHas DHEPTUsA YIIPYro
nedpopMupoBaHHOM  mpyxuHbl. lloTeHuumanbHas  SHeprus Teda  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmanbHble U HENOTEHUUANbHble  cuibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, TIBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl

N3yyeHue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOLIBI0 JBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHHYECKOW PHEpPruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

10



Paznen 3. MoJgiekyasipuasi Qu3nka 1 TEePMOJAMHAMHUKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwxkenue. [uddysusa. Xapakrep ABUKEHHS U
B3aMOJCUCTBUS 4YacTUI[ BeliecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelield. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHUYECKOW TEOPUHM HACAbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOro JBMKEHUs dactul rasza. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHMe Menneneepa—Knanenpona.
3akoH [lampToHa. M30mporecchl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBlieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbwiThl TI0 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuTrocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbITE, WUTIOCTPUPYIOIINE YpaBHEHUE COCTOSHUS HJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOIAUMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenust. KonnyecTBo TemnoTsl U pabora. BHyTpeHHsIs
11



HEprus  OJAHOATOMHOTO  WJACAJbHOrO  ra3a. Buuael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3yYCHHUE. Y IENbHAS TEIIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTHI U TEILIONepeaye.

[Tonsitue 06 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHuss SHEPrHUM B TEIUIOBHIX MamuHax. Kodp@uIMeHT MmoIe3Horo
nerctBus TemwtoBo mamuHbL [{ukn KapHo m ero ko3¢ @dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruu Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpiT 1o aanabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Azpecammnbie cocmosanus eeuecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.

Tépnoe Teno. Kpucranmmueckue nu amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. Kuakue kpuctamisl. CoBpeMmMeHHble Matepuaibl. [lnaBienue u
KpUCTaJTU3aIs. Y IeJbHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUHU.
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CrniocoObl U3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIlIeCTBA.
JleMOoHCTpalust KpUCTAIIIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsi.
OnekTpuueckoe mojne. Hanpsok€HHOCTh  AneKkTpudeckoro moiid. [IpuHuun
CYHEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
TTOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETp, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.
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Tema 2. Ilocmosannsiii snekmpuyeckuil mok. Toku 6 pasiuyHvlx cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cuita Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cujla M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKAa.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

DONeKTpoHHAass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJUIOB OT TeMreparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAas IIPOBOJAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpuYecKnid TOK B pacTBOpax M  paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CHITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTbh COITPOTHUBJICHHUSI LMJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuaa.

CMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe OIEKTPOIABMXKYILIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

W3mepeHne 35IeKTPOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.
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HabGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBISETCs C
Y4E€TOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS] TUCCOLUALMS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeidb BHYTPEHHETO
cropanusi, napoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKUUA

IlocTostHHBIE  MarHuThl.  B3aummojencTBUE  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
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MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM MHAYyKIUU. KapTuHa NWMHUN MarHUTHOMN
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarnutHoe TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, e€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYINAA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe Imosie. OJIEKTPOJABWKYIIAs CUla WHIYKIUU B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIKYIIAA  CHUia
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH MU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIHH.
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Pa3nen 5. KoJsie0anus m BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KOAEOAHUA

KonebatenbHass  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuox, wactora, ammmryaa U (aza kojdeOaHU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCcKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpalienue sHeprun Npu rapMOHUYECKUX KOJICOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAIOTUs MEXIy MEXaHUYECKUMH U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBieHue o 3aTyxarouux KojeOaHusAX. BrIHYXI€HHbIE MEXaHUUECKUE
kosnebanus. Pezonanc. BeiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPIrUU. DKOJIOTMUECKUE PUCKH MPH IPOU3BOACTBE IEKTpodHepruu. Kymbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE INPHUMEHEHHE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojgeOaHu.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJIEOAHU.

Habmronenue pe3onanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.
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Tema 2. Mexanuueckue u 3J1eKmMpoOMACHUMHbBLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpaHenus. Ilepuoa. CkopocThb
pacmpocTpaHeHuss U JJMHA BOJHBL [lomepedHble W MPOMOIBHBIE BOJIHBI.
HuTepdepentus u qudpaxims MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS M3NYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakimus,
unTepdepenius. CKOpocTh 3IEKTPOMATrHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IprMeHeHne 37IeKTpOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUIIBI paMOCBS3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arps3HEHNUE OKPYKAIOIICH Cpe/ibl.

TexHu4yeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHKA B TEXHHMKE W MEAMIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

Habmoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmronenue CcBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
YacTOTOM KOJIEeOaHUIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHuE W ONTHUYeCKash cuia TOHKOM snuH3bL [locTpoeHue wn300paxeHUil B
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coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

BonnoBass ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBus HaAOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOILIBIO MPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mepenue nokasarens NpesioMIICHUS CTEKJIA.

HccnenoBanue CBONCTB U300pakeHUN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTHA DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALIEHUE
JUTVHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
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CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmol K6aHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CroneroBa. 3akOHBI

dboroaddexra. YpaBuenue DiuHIITEHHA 1151 PoToddpdekra. «KpacHas rpanuiia»
dboToaddexra.

Jasnenue ceeta. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroi. Bumbl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BosHoBEIE cBOlicTBa yacTull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HaOnronenue nMHENYaTOro CeKkTpa.
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Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa ambda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE MpOTOHA M HeulTpoHa. HyknmonHas monens siapa ['eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JledexTt macco! sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN AI€MEHTAPHBIX YaCTHULI.

®dynaameHTanbHbIe B3auMoecTBYs. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé&3nmHoro nHeba. Co3Be3nus, sSpKue 3BE3MbI, IUIAHETHI, UX BHINMOC
JIBU)KCHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrounumk sHeprum ConHua u 3BE3A.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKACHUU U dBotounu CoJHIa U
3BE31. DTambl )KU3HU 3BE3I.
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Muneunsiii I[Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabniooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENeIICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromniee NOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcamMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHI M HMX IMPOEKLUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAST CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.
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Texnonocus: TWHUW DIIEKTpONepenad, TEHEpaTop NEePEeMEHHOro TOKa,
JNICKTPOJIBUTATENb, WHAYKIMOHHAS I€Yb, pagap, PaauONpUEMHHK, TEIECBU30D,
aHnTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.

23



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Pealn3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOW OpraHU3allNY;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;
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OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyIIETo;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;

5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3NIu4yHbIM cdepaM MpodhecCHOHATBHON IESTEIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOIO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTUYECKOM HAMpaBIEeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHUE LEHHOCTU HAay4YHOH JEsTeIbHOCTH, TOTOBHOCTh B IpOLIECCE
U3ydeHUs  (QU3MKH  OCYHIECTBJIATH NPOEKTHYID U HCCIEIOBATEIhCKYIO
NEeATEeTLHOCTh HHIUBUIYATIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN JEATEIbHOCTH,
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KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU M METOJAMH
bu3nYecKoil HayKH;

BJIAJI€Th HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETalu, MPeoOpa3oBaHUI0 KM MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/1auy,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HAaXOJIUTh apryMEHThl I JOKa3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3aJadyll B 00pa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTUYECKYI0 001acThb
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMaAIUU (HU3HUUECKOTO COIEPKAHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CaAMOCTOSATEIHLHO OCYIIECTBIISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETANui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPE/ICTaBIICHHUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUIA B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECYpCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;
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co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3jIMYHbIX (QopMarax c
y4€TOM Ha3zHAYEHUsI UHPOPMALIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONTUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3aIUU.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Yy4eOHbIe JeHCTBHS:

OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
padoThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0r'0 YJIeHA KOJIJICKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEHU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEILHOCTh B O0JACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aj1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;
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CIIOCOOCTBOBAaTh (POPMHPOBAHUIO U TMPOSBICHUIO J3PYAWIMH B 00JacCTH

(U3UKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESTECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHMS,;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO NPHHUMATHh PEIICHUS M0 HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHUX TMPH aHAIW3€ pPe3yJIbTaTOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTmwKeHUS JTUYHOCTHBIX PE3yJIBTATOB OCBOCHHUS MPOTPAMMBI
mo (u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATLHBIH HUHTEJUICKT, MIPEIOIar afoIuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHWHM OOIIECHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.
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ITPEAMETHBIE PE3YJ/IbTATDBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TE€XHOJIOTUM, B IPAKTUYECKOU IEATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuabHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsil PU PElIeHUU (PU3NUECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChI) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBI)KEHUE TI0 OKPYXHOCTH, WHEpLUs,
B3auUMOJIeHcTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIICHUS T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMKCHIBATh MEXAHUYECKOE JBIDKECHUE, WCIIONB3YS (U3MYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
MMITYJIC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bU3MYECKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3YSd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKAsi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEpPrusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHXKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHINAJIOB;
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IpU ONHMCAHUM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEJIMUYUHAMY;

aHAM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXpaHEHHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JACHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4yeOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000Opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJMMbIC ISl €€ pEeIICHHs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;
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pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAILIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MOTydaeMyto HH(pOpMaIuIo;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIIIET0O MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH NP OOpaIlleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTath B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpeleNaTh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YHAIOMIUXCST YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOJIEJIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pEelIeHUH (PU3NYECKUX
3a1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHCTBUE
MarHuToOB, OJJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM W JBIKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHnus, audpakuus W TOJSpPU3alUsS CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaIMOAKTUBHOCT;
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OMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AJIIEKTPOMArHUTHBIE $IBJIIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UUYECKUE BEIMYMHBIL:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIINAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYILIKW, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO MOJIEW, MEPUOJ W YacTOTa
KojeOaHnii B KoyeOaTeIbHOM KOHTYpe, 3apsii W CWia TOKa B TPOIECcCe
TapMOHUYECKHX JJCKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWM TPABUIHHO TPAKTOBATH (PU3MUYECKHMA
CMBICII HCIIOJIB3YEMBIX BEIIMYMH, MX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, EPUOJI TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BETUYUHBI,

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SIBICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH TPSMOJUHEHHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (OPMYTUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HANIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(GbOopMyIHpPOBATH BHIBOIHI,
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OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BbIBOJBI IO PE3YJIbTaTaM UCCIICIOBaHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJEINbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEITUYUHBL;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyecKue SBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMALMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX 0€30MacCHOI0 UCIOJIb30BAaHUS B MOBCETHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaThb B TIpynme C BBHIMOJIHEHUEM pPA3JIUYHBIX COLUANBHBIX pPOJEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PAaLMOHAIBHO PpACHpPEleisTh O0OS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

10.1

JleMOHCTpHPOBATh HA MPUMEPaX POJb U MECTO (PU3UKHU B (POPMHPOBAHUN
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B DPa3BUTHUM COBPEMEHHOU

TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTquCKOﬁ ACATCIIBHOCTH J'II-O,Z[GI71

10.2

Y4YuTBIBaTh TPAHUIBl NMPUMEHEHUS M3YYEHHBIX (DU3MYECKHX MOJEICH:
MaTepuajbHas TOYKa, HHEpLUUalbHAs cHcTeMa OTcuéra, abCONIIOTHO
TBEPAOE TEJO, WJCATBHBIN Ia3; MOJEIU CTPOCHUS ra3oB, KUAKOCTEU U
TBEPABIX TE€J, TOYEYHBIH AJIEKTPUYECKUN 3apsii — TpU pELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

10.3

10.4

PacniosnaBate (usmdeckue siBieHHS (TPOIECCHI) U OOBSCHATh HX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYISPHO-KUHETHUYECKOH TEOpHUH
CTPOGHHS  BEIIECTBAa M  JJIEKTPOJMHAMUKH:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUYKEHUE, CBOOOAHOE MaileHUE Tel,
JBIDKEHHUE TI0 OKPY>KHOCTH, WHEPIIUs, B3auMojeicTBue Ten; nuddysus,
OpOYHOBCKOE JBWIKEHUE, CTPOCHHE KHUAKOCTEHM U TBEPIABIX Tell,
U3MeHeHHne Oo0BbEMa Tel MpU HarpeBaHUM (OXJIAXKIACHHH), TEIJIOBOE
paBHOBecHE, HCIIapeHue, KOHJEHCAlMs, IJIaBJIE€HUE, KPHUCTaJIU3alus,
KUTIEHHUE, BJIAKHOCTh BO3/yXa, MOBBLIIICHUE IaBJICHHUS Ta3a IPU €ro
HarpeBaHUU B 3aKPBITOM COCYAE, CBSA3b MEXAY IapaMeTpaMu COCTOSHUS

ra3a B U30Iponeccax; 3JICKTprUu3anus T, B3aHMO/ICHICTBHE 3apgaa0B

OnuceiBaTh ~ MEXaHUYECKOE  JBUKEHHE, HCHOJb3ysd  (pusmdeckue
BEJIMYUHBI: KOOpJMHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Teja, Cuja, UMITYJIbC TeJla, KHHETHYECKast SHEPTusl, MOTCHITHaTbHAs
JHEprusi, MexaHudyeckas paboTa, MeXaHUYecKass MOIIHOCTh, MpHU
OMKMCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJIb3yEMbIX
BEJIMYWH, WX O0O3HAYCHUS W CAUHUIBI, HAXOAUTh (OPMYIIHI,

CBA3LIBAOIINEC JAHHYIO (1)I/IBI/I‘-IGCKYIO BCJIMYHHY C APYTUMH BECINIYNHAMU

10.5

OnuceiBaTh M3y4YEHHBIEC TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIWYWHBL: JaBJIE€HHWE Tasza, TeMmIepaTrypa,
CpElHsIsl KUHETHYECKAs DJHEPIHUS XAOTUUYECKOrO JBMIKEHHUS MOJIEKYII,

CpCAHCKBaApPaTUIHAA CKOPOCTH MOJICKYII, KOJIMYCCTBO  TCILJIIOTHI,
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero o0pasoBaHus

BHYTpEHHSIS1 dHeprus, paboTa raza, KO3QQHUIMEHT MOJIE3HOr0 JCHCTBUS
TEIUIOBOTO  JIBUTATENs; TPH ONHCAHUU TPABHIBHO TPAaKTOBAaTh
(Gu3NYecKnii CMBICT HCIOJIB3YeMbIX BEIMYUH, UX O0O0O3HAueHHs u
€IMHULBI, HAaXOAUTb (OPMYIBI, CBS3BIBAIONINE NAHHYIO (U3HUECKYIO

BCIIMYMHY C APYTMMH BCIINYHNHAM

10.6

OnuceiBaTh  H3y4YEHHbIE DJIEKTPUYECKHE CBOWCTBAa BELIECTBA U
AJIEKTPUUYECKUE SBJICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NYECKHE BEIIMUUHBI:
NEKTPUYECKUI 3apsifl, DJIEKTPUYECKOE II0JIE, HANpPSHKEHHOCTh IO,
MOTEHLIMAJ], Pa3HOCTb IOTEHLUHUAIOB; IPU ONMCAHMHM IIPABHIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICI  MCIOJb3YEMbIX  BEJIMYMH, UX
0003HAYCHHS M €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO

(I)I/I3I/I‘IGCKYIO BCJIMYNHY C APYI'UMU BCIMYNHAMU

10.7

10.8

aHaIM3upoBaTh  (U3MYECKUE TMPOLECChl U  SIBICHUS, HUCHONb3Ys
¢u3nyeckrue 3aKOHbl ¥ MPUHLMUIBL 3aKOH BCEMUPHOTo Tarorenus, |, 1l u
Il 3axonb Hpl0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKON SHEPruH, 3aKOH
COXpPaHEHHsS UMIYJbCa, NPUHLHUII CYNEPIO3ULUU CHJI, [PUHIMII
paBHONpABUsA  WHEPUMAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHEell KHWHETHYEeCKONW OHHEPruH TEIMJOBOIO JBM)KEHHUSI MOJIEKYT C
aOCOJIIOTHOW TEeMIEepaTypoil, TEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs JJIEKTPUUECKOTO 3apsia, 3akoH KynoHa; mpu 3ToM pa3ingarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U

yCJIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH
OOBSCHATH OCHOBHBIE TPUHIUIBI JEHCTBUS MAIllMH, NPUOOPOB H
TEXHUYECKUX  YCTPOMCTB; paszauyaTh yCIOBUSA HX 0E€30MacHOTO

HUCIIOJIB30BaHHUA B HOBceJIHeBHOfI KHU3HU

10.9

BrBIMOMHATE SKCIEPUMEHTHI TIO WCCIICAOBAHUIO (PU3HUECKUX SIBICHUU M
MPOILIECCOB C MCMOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HU3MEPEHHH; MpHU
3ToM (QopMyIUpoBaTh mpobieMmy (3agady) W THUIOTE3Y Y4eOHOTro
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000pyI0BaHUS,

MIPOBOJUTH ONBIT U (OPMYITUPOBATH BHIBOIBI

10.10

OcyiecTBIATh NpsiMble M KOCBEHHBbIE M3MepeHUsl (PU3MUYECKUX BEITUYHH;
MIPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs M HCIOJIb30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOTpCH.IHOCTCﬁ PI3MCpCHPII>i

10.11

HCCHGI{OB&TB 3aBUCUMOCTH  MCXKIY (I)I/ISI/I‘-ICCKI/IMI/I BCIMYHMHaAMH C
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.12

UCIIOJIb30BAHUEM IMPSMBIX HW3MEPEHHUM; IpHU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThl IMOJIYYCHHOH 3aBHCHUMOCTH
(u3MuecKUxX BEIMYMH B BHJIE TAaOIUIl U IpadUKOB, JeNaTh BBIBOABI IO

pe3yJibTaTaM UCCIIEA0BAHUS

CobmoiaTh mpaBuiia 6€30MacHOro TpyAa MpHU MPOBEICHUU UCCIIEOBAHUIMA
B paMKax Yy4eOHOTO OKCIEPHMEHTa, Yy4eOHO-UCCIIeOBATEILCKON U
HpOCKTHOfI ACATCIIBHOCTH C UCIIOJIB30BAHUCM H3MCPUTCIIbHBIX yCTpOﬁCTB

1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

10.14

10.15

10.16

Pemarp pacuéTHbpie 3amauv C SBHO 3a/laHHON (PU3UYECKOW MOJIENbIO,
UCIONB3Ysl (pU3MYecKre 3aKOHbl W TPHUHIMIIBI; HAa OCHOBE aHallu3a
YCIIOBUS 3aJ1a4¥l BBIOUPATH (PU3NYCCKYIO MOJIENb, BBIICIATh (U3HUCCKUC
BEITMYHUHBI U (OPMYJIBI, HEOOXOAMMBIE I €€ PEIICHUs, MPOBOIHUTH
pacuéTel U OLICHMBATh PEATBLHOCTH IMOJIYYEHHOTO 3HA4YCHHUS (HU3HUECKOM

BCIINYHNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYHO LICTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha MU3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh Npu  pelleHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHUM Uil TIOMCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpOpETallMd U TpeJCcTaBleHUs] y4eOHOW M Hay4yHO-NOMYJISIPHOMN
uHbOpMalUY, TOJYYEHHOH M3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoauTh mpHUMEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pPa3BUTUE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonb30BaTh TeopeTHueckre 3HaHUS M0 (PU3MKE B MOBCETHEBHOM KU3HU
s oOecriedeHHs O€30MacHOCTH MpH oOpalleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMM, JJIsl COXPAHEHHs 3/I0POBbs U COOIIOIEHUS

HOPM 3KOJIOTHUYCCKOI'0 TOBECACHUS B Opr)KaIOH_ICﬁ cpeae

PaGoTtaTe B Tpymme ¢ BBIOJTHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
TJIAaHUPOBATH PAOOTY TPYIIIBI, PAIMOHAIIBHO PACTIPENENATh 00SI3aHHOCTH
U TUIAaHUPOBATh NIESITEIHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJl€KBATHO
OLICHUBATh BKJIAJ KAXKJIOTO W3 YYAaCTHUKOB TPYNIIBI B PELICHUE

paccMaTpuBaeMoi poOIeMbl

36




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

11.2

JIeMOHCTpHPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHbl MHUpAa, B PA3BUTHH COBPEMEHHOMN
TEXHUKM M TEXHOJOIMH, B IPAKTHUYECKON JEATENbHOCTH JIIOIEH,
LIEJIOCTHOCTb U €IMHCTBO (PU3MUECKON KapTHHBI MUpa

VY4uThIBaTh TPAHULBl NPUMEHEHUS M3YYEHHBIX (DU3MUYECKMX MOZEICH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsj, sSAepHas MOJENb aToMa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO SI[pa MPH peIIeHNH (PU3MIeCcKuX 3a1a4d

11.3

Pacnio3naBate Qusmueckue sBieHHs (Ipouecchl) W OOBICHATH MX Ha
OCHOBE 3aKOHOB JIEKTPOAMHAMHUKU U KBAHTOBOW (DU3HKH: JIEKTPUUECKas
IIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JAECUCTBUS
TOKa, B3aUMOJICHICTBME MAarHUTOB, JJIEKTPOMAarHuUTHas  HMHIYKLUS,
JeicTBE MAarHUTHOTO IOJII HAa IPOBOJHHK C TOKOM M JABMXKYIIHUKCA
3apsj, OJEKTPOMarHUTHbIE KoJeOaHWsI M BOJHBI, HPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKeHHE, IpesoMJIeHHe, HHTepdepeHuus,
IuQpakius U MoIsgpU3alus cBeTa, JUCIepCHs CBeTa, POTOINEKTPHUUECKUI
abpdext  (pororddexT), cBeTOBOE  NaBlieHHE,  BO3HUKHOBEHUE
JIMHENYaToro CrnekTpa aToMa BOJOpPOJAA, €CTECTBEHHAs M HMCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OnuceIBaTh H3y4EeHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 NPOBOJUMOCTb pa3IMYHBIX Cpell) H
ANIEKTPOMAarHWTHbBIE  sBJIEHUS (IPOLECCHI), HCIONb3yd (PU3NYECKUe
BEJIMYMHBL:  JJIEKTPUYECKUN  3aps], CHiIa TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHUE, JJIEKTPUUYECKOE CONPOTHBIIEHHE, PAa3HOCTh IOTEHIMAJIOB,
SJIC, pabora TOKa, MHAYKIUS MarHUTHOTO TOJs, cuia AmIiepa, cuia
JlopeHnia, WHIYKTUBHOCTh KATYUIKH, DHEPIUsl JJIEKTPUYECKOTO H
MarHUTHOTO TOJeH, Mepuoa M YacToTa KojiebaHWil B KoyeGaTelbHOM
KOHTYpe, 3api] M CWla ToKa B TMpoOLEecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoseOaHuH, (OKYCHOE pacCTOSIHHE M ONTHYecKas
CWJIa JIMH3bI; MIPU ONHMCAHUU MPABHIBHO TPAKTOBAaTh (PU3UUECKHUM CMBICI
WCTIOJNB3yEeMBIX BEIMYMH, WX OO0O3HAUeHWS W eIWHUIIBI; YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYI (U3WYECKYI0 BEIMYUHY C JIPYTHMMHU

BCINM4YNHaMU

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBLIC SABJICHHA W IHPOLCCCHI, UCIOJIb3Ys
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero o0pasoBaHus

11.6

¢u3znyecKkne BEIMYUHBL CKOPOCTHh 3JEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi W MMIYyJIbC (OTOHA, NEPUON
[OJIypaciana, SHEprus CBSA3M aTOMHBIX SA€p; IIPU OIUCAHUU IIPABUIIBHO
TPaKTOBAaTh  (U3UYECKUH CMBICI  HUCHOJB3YEMBIX  BEIHYMH, HX
0003HAYCHUS M €UHHIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIONINE JTAHHYIO
(Gu3MYECKyI0 BEJIUYMHY C JAPYTUMHU BEJIUYMHAMH, BBIYMCIATH 3HAUYCHUE

(bU3NYECKON BEIMUNHBI

Ananu3upoBaTh  (U3MUECKUE IPOLECCHl M SIBJIEHUS, HCIHOJb3Ys
¢usznyeckue  3aKOHbl M NpUHOMIBL  3akoH  Oma,  3aKOHBI
[IOCJIEI0BATENBHOIO U NApaJICIbHOTO COEINHEHMs IIPOBOJHHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKOH DJIGKTPOMArHUTHOM MHAYKIMH, 3aKOH
IPSIMOJIMHEHHOTO paclpOCTPaHEHHsI CBETA, 3aKOHbI OTPa)KEHUsS CBETa,
3aKOHBI IIPEJIOMJICHUs CBETA, ypaBHEHHE DWHIITeNHa U1t GoTorddexTa,
3aKOH COXPAHEHWsSl DHEPruu, 3aKOH COXPAaHEHUsS HMIIYJbCa, 3aKOH
COXPAHEHUsl DJIEKTPUUECKOTO 3apsla, 3aKOH COXPAaHEHHs MacCOBOIO
qucia, MocTyiaaTsl bopa, 3akoH paJuMOakTHBHOIO pachaja; OpU 3TOM
pa3nauyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPa)KEHHE U YCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUC BCKTOpa HWHAYKIUKW MArovMTHOTO  I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Crpouth U ONuCHIBaTh U300paKE€HUE, CO3aBAEMOE IJIOCKUM 3E€pKajloM,

TOHKOM JIUH30U

11.9

BBITIONTHATE 9KCIIEPUMEHTHI 110 WCCIICIOBAHUIO (DH3UYECKUX SIBICHUU H
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HW3MEpPEHUl; MpHu
3ToM (QopMyIupoBaTh mpobieMy (3agady) W THUIOTE3Y Yy4eOHOTro
IKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYIOBAHMUS,

MIPOBOJUTH ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBIATh NpsIMble M KOCBEHHbIE MU3MEPEHUs (PU3NUYECKUX BETUYMH;
MPU 3TOM BHIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs M MCIOJIb30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTCﬁ H3MCpCHHfI

11.11

HccnenoBath 3aBUCHUMOCTH (DU3HYECKUX BEIUYHH C HCIOJIB30BaHUEM
NpsIMBIX ~ W3MEPEHHWI; MNpU  ATOM  KOHCTPYHPOBATH  YCTAaHOBKY,
(buKcupoBaTh Ppe3yabTATHl TOJYYCHHOW 3aBUCUMOCTH (U3HUYECKUX
BEJIMYUH B BHJE TAOMUI] U TpauKOB, JAENaTh BBIBOJBI IO PE3yIbTaTam

HUCCICIOBaHUA
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

11.12

11.13

11.14

CobOmomaTs  mpaBwiia  0€30MAacHOTO  Tpyda IpH  MPOBEICHUU
UCCIIEIOBaHUII B paMKax Yy4eOHOro  OSKCIIEPHMEHTa, Yy4eOHO-
UCCIIEIOBATEIIbCKONM M IPOEKTHOM [EATENBHOCTH C HCHOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOICTB U J1a00paTOPHOTO 000pyIOBaHUS

Pemrate pacué€THple 33amauM C SBHO 3aJaHHOW (DU3UYECKOH MOJEINbIO,
UCTIONB3Ysl (pU3MYECKHe 3aKOHBI W TPHUHIMIIBI; HAa OCHOBE aHalM3a
YCIIOBUS 33Jla4¥l BBIOUPATh (PU3NUYECKYIO MOJIENb, BBIACIATh (PUINUCCKUE
BEIMYUHBI U (OPMYJIBI, HEOOXOIMMBIC Uil €€ PEUICHHS, MPOBOIUTH
pacu€Thl M OLICHUBATh PEATHHOCTH IMOJYYCHHOTO 3HAYCHHS (DU3NYCCKOMN

BEJIMYUHBI
Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETOYKY PACCYKIECHUH C OMOPOM Ha H3y4YCHHbBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Wcnonp3oBath  Hpu  pemIeHHH  y4yeOHBIX  3a7ad  COBPEMEHHBIE
MHGOpPMALIMOHHbIE TEXHOJIOTUM s  IOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpOpeTallMd U TpeJCcTaBleHUss Y4eOHOW M HayyHO-NOMYJISIPHOH
nH(pOpMalIUY, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

11.16

11.17

11.18

00BICHSITH IMPUHIUIIBI I[CflCTBI/ISI MalllvH, HpI/I60pOB N TEXHHYCCKHX
YCTpOfICTB; pa3indatb YCJIOBHA HUX 0C30IMaCHOTO HCIOJIb30BAHUS B

NOBCEIHEBHOMU KN3HU

[IpuBoauTh mpHUMEpHl BKIaJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHME MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOM KU3HU
s obOecriedeHuss O€30MACHOCTH MpH OOpalleHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOHUCTBAMH, JIJISI COXPAHEHHS 3I0POBBS U COOTFOICHUS

HOPM 3KOJIOTHUYCCKOI'0 MOBECACHUS B Opr)KaIOH_ICﬁ cpeae

11.19

PabGorats B rpymnme € BbBIIOJIHCHUCM PA3JIMYHBIX COHHUAJIBHBIX pOHCﬁ,
IIaHUPOBATH pa60Ty IpyImiIibl, paluOHAJIBHO PACIIPECACIIATD 00SI3aHHOCTH U
IUIAHUPOBATh JACATCIIBHOCTE B HCCTAHAAPTHBIX CUTyallHUAX, AACKBATHO
OLICHMBATh BKJAJ KaXAaoro H3 YYaCTHHKOB TPYIIBLI B PCIICHUC

paccMaTpuBaeMoii IpoOIEMBbI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Kon

Koxa
MpPOBEPAEMOro IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

pa3neia
3JIEMEHTA

OU3NKA 1 METOJAbIl HAYYHOI'O I[IO3HAHU A

@uszuka — Hayka o mnpupozae. Hayunele MeTozsl
11 MIO3HAHUA OKpYXKarolero mupa. Ponp skcnepumenTa u
TEOpUHU B IPOLECCE MMO3HAHUS IPUPOJIbI. DKCIEPUMEHT

B (pusnke

1 MonenupoBanue (HU3NYECKUX SBICHUH M IPOIECCOB.
Hayunble runores3sl. @U3NYeCKUE 3aKOHBI U TEOPHUHU.
T I'panunel  OpUMEHUMOCTH  (U3BHYECKUX  3aKOHOB.
' [Tpuniun cootBercTBusA. Ponb m mecro ¢usuku B
(GbOopMHUPOBAHUN COBPEMEHHON Hay4YHON KapTHHBI MUpAa,

B HpaKTquCKOﬁ ACATCIIBHOCTHU J'IIOI[Cﬁ

2 MEXAHHKA

KMHEMATHKA

MexaHnueckoe JIIBUKEHUE. OTHOCUTENBHOCTD
211 MEXAHUYECKOTO JIBUKEHUS. Cucrema  orcuéra.

Tpaexropus

[lepemerienne,  CKOpOCTh  (CpemHsii  CKOPOCTb,

2192 MIHOBEHHAsi CKOpPOCTb) M YCKOPEHHE MaTepHalbHON
TOYKH, MX IPOEKIUU HA OCH CHUCTEMBI KOOPJIUHAT.

CroxeHue nepeMeIeHil U CI0KEHUE CKOPOCTEN
2.1

PaBHOMEpHOE M pPABHOYCKOPEHHOE IPSAMOJIMHENHOE
213 IBUKeHHe. ['paduku  3aBHCUMOCTHM  KOOpAMHAT,
CKOpPOCTH, YCKOPEHMsS, IIyTH U  IEPEMELICHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA

214 CBobomHoe majienne. Y CKopeHue CBOOOTHOTO TafeHUs

KpuBonuHeliHoe nBH>XeHHE. PaBHOMEpHOE JBHKEHHE

2.15 MaTepUaIbHOW TOYKM IO OKPYKHOCTH. YTIJIOBas

CKOpOCTb, JIMHEWHasi ckopocTh. Ilepuon m yacrora.
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Koxa
pa3aena

Kon
NMpoBepPsiEMOro
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

2.2

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

2.1.7

2.2.1

TexHudyeckue yCTPOMCTBA: CHHUJIOMETP, JBHKECHHE

CHapsAa0B, HCIIHBIC U PEMCHHBIC IIE€PCIAYn

[Ipaktuueckue paboTel. M3mepeHne MIHOBEHHOM
ckopocTd. MccnenoBaHWe — COOTHOLIEHUS — MEXIY
NyTSAMH, NPONUJECHHBIMU TEJIOM 3a IIOCJIEI0BATEIIbHbBIE
paBHBIC MPOMEXYTKHA BPEMEHU MPU PaBHOYCKOPECHHOM
JBUKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOW HYIIIO.
W3ydyeHue ABMKEHHS MIapUKa B BA3KOH JKUAKOCTH.
Nzyuenue JIBUKCHUS Tena, OpOILIEHHOTO

IrOpU30HTAJILHO
JIMHAMUKA

[Tpuniun otHocuTensHOcTH [anmunes. IlepBblii 3aKoH

Herorona. lHepunanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil

2.2.3

Bropoii 3akoH HproToHa 11 MarepuanbHOM TOYKH B
uHepuuanbHoi cucteme otcuéra (MCO). Tpetwnii 3akoH

Hrrotona AJI1 MaTCPHUAJIBHBIX TOYCK

2.24

3akoH BCCMUPHOTO TATOTCHUA. Cuna TsDKeCTH. HepBa;I

KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Tpenuss. Cyxoe Tpenue. Cuia TpeHHUS
CKOJIbXKEHUs M cuia TpeHus mnokos. Koaddumument
TPCHUA. Cuna COMMPOTUBIICHUA IIPU ABHUKCHHUH TCJIa B

KHUAKOCTHU MUJIM Ia3c

HOCTynaTCHLHOC n BpaaTCJIbHOC JABUKCHUC

a0COJIIOTHO TBEPJIOTO Tela

2.2.8

2.2.9

MoOMEHT Cuiibl OTHOCHTENIBHO OCH BpamieHus. [limedo
cuibl. YcnoBus paBHoBecus TBEporo tena B MICO

TexHuuyeckue YCTpOﬁCTBa: HNOAIIMUITHUKK, JOBHXCHHC

HCKYCCTBCHHBIX CITYTHUKOB
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Koxa
pa3aena

Kon
NMpoBepPsiEMOro
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

2.2.10

[Ipaktuyeckue pabotrel. M3yueHuwe nBmxeHus Opycka
10 HAKJIOHHOM IJIOCKOCTH MO JICUCTBHEM HECKOJIBKHX
cuin. HMccinenoBaHue 3aBUCHUMOCTH CHJI  YIIPYTOCTH,
BO3HHMKAIOMIMX B  JIeQOpMUpyeMOH IpYXHHE U
pPE3MHOBOM 00pasiie, OT BEIMYMHBI UX JehopMaluu.
HccnenoBanue ycloBHH paBHOBecHS! TBEPIOTO Telna,

HMCIOLICTO OCh BpAallICHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMbI
MaTCpHraJIbHBIX TOYCK. I/IMHYJII)C CHUJIBI U HM3MCHCHHUC

HUMITYJIbCA TCJla

3akoH coxpaHenuss umiyisca B HMCO. PeakrtuBHOe

JIBIDKEHHE

2.3.3

PabGora cubl

2.34

MOIIHOCTh CHJIBI

2.3.5

2.3.6

Kunernueckast sHeprust MaTepualibHONM TOUYKU. Teopema
0 KMHETUYECKOU JHEPTUH

IlorenuumanpHas osHeprusd. IloreHuumanpHas dHeEprus
ynpyro 1egpopMHpOBaHHON MpYXUHBL. [loTeHIanbHas

SHEPTUs Telia BOIU3U MOBEPXHOCTH 3EMIIH

2.3.7

2.3.8

2.3.9

[ToreHunanbHble W HENOTEHUUANbHbIE CHIBL. CBA3b
pabOThl  HEMOTEHLHUANbHBIX CHJI C HM3MEHEHUEM
MEXaHMYECKOM  HSHEpruM  CHUCTeMbl Tel.  3aKOH

COXpPaHCHUMA MEXaHUYECKOM SHEPTUn
yHPYTI/IC U HCYHPYTHUEC CTOJIKHOBCHUA

TexHuuyeckue yCTpOﬁCTBaZ JABUIKCHUC PAKCT, BOI[OMéT,

KOIIep, NPY>KUHHBIN MHUCTOIET

2.3.10

[IpakTueckue pabotThl. M3yueHue cBs3u ckopocTeit
Tel npu Heynpyrom ynape. MccinenoBanue cBsizu
pa6OTBI CUJIIBI C M3MEHEHHWEM MeXaHHYeCKOH OHECPrun

TCJ1a
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Kon

Kon NpoBepsieMoro IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasaena
3JeMeHTa
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM
311 teopur.  bpoyHoBckoe — aBmxkenue.  uddyswus.
o Xapakrtep JBHXKEHUS M B3aUMOJCHCTBUS YaCTHI]
BEILIECTBA
Mopenu cTpoeHHs Ta30B, KUIKOCTEH M TBEPABIX TET U
3.1.2 00BsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHUX
MozeIen
313 Macca monekyn. KonmyectBo BemectBa. [loctosiHHas
o ABoraapo
314 TermmoBoe paBHoBecue. Temneparypa U €€ U3MEpPEHHUE.
o [ITxana remneparyp Llenbcus
a1 315 Mopens wupeansHoro raza. OCHOBHOE YpaBHEHHE
' o MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aIbHOTO Ta3a
AOcomoTHass TeMIeparypa Kak Mepa cpenHei
3.1.6 KHHETUYECKOW SHEPTUM TEIUIOBOTO JBUKEHUS YaCTHUII
ra3a. [llkana remnepatyp KenbBuna
VpaBuenne Kianeiippona — MenngeneeBa. 3akoH
3.1.7
JlanbTOoHa
I"azoBbie 3akoHBI. M30mporeccsl B UACATBHOM Ta3e C
3.1.8 MOCTOSIHHBIM ~ KOJTMYECTBOM  BEIECTBA:  U30TEpMa,
n30Xopa, n3odapa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp
[TpakTueckune paboTsl. M3mMepeHne macchl BO3ayXa B
3.1.10 KIaccHOM koMHare. HcciiegoBaHue  3aBUCHMOCTHU
MEXy MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOro ra3a
OCHOBbI TEPMOJJMHAMUWKNA
3.9 TepmonnHamuueckass cucTeMa. BHYTpeHHssT sHeprus
- 321 TEPMOJMHAMMYECKOW  CHCTEMBI U  CIOCOOBI €€

HU3MCHCHUA
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Kon

Kon NpPoBePSIEeMOro IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaeJia
3JIeMEHTa
322 KonngectBo Temnotel U pabora. BHyTpeHHssI sHEpTUs
o OJIHOATOMHOTO UJEAIbHOIO raza
Bunbl Tennonepenayn: TEIONPOBOAHOCTb, KOHBEKIIHS,
323 W3JIyYEHHE. TermnoéMKoCTh Tena. VY nenbHas
o TEIJIOEMKOCTh BellecTBa. Pacyér koiauvecTBa TEIIOTHI
IIpU TeIuioneperade
IlepBbIil 3aKk0H TepMoarHaAMUKH. [IpumMeHneHre nepBoro
3.24 3aKOHa TEPMOJIUHAMUKU K M30IpOLIECCaM.
['padmyeckas uHTEpIpeTanus padboThl ra3a
TennoBble MamuHbl. [IpUHIMIBL 1EHCTBHUS TEIUIOBBIX
. MamuH. [lpeoOpazoBaHuss 5SHEpruM B  TEIUIOBBIX
o MamuHax. KoagdumnmueHt mosiae3Horo nercTBus (nanee
— KIIJI) TeroBoit mamunsl. [{ukn Kapuo u ero KIT/]
Bropoit 3akon TepmomuHamuiku. HeoOpaTumocThb
3.2.6 MpPOIIECCOB B Mpupoje. TeraoBble  JIBUTATENH.
DKojorudyeckue npoOaeMbl TETIIO3HEPTETUKH
327 TexHudeckne yCTpOMCTBA: JBUTaTeNlb BHYTPEHHEIO
o CropaHusi, OITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
328 [Tpaktnyeckue  pabotel.  M3mepenue  yaenbHOU
o TEIUIOEMKOCTHU
ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE [IEPEXO/IbI
[TapooOpazoBanne u KoHAeHcauus. cmapenue u
331 KUIEHWe.  Y7elnbHas  TemloTa  MapooOpa3oBaHUsI.
3aBUCUMOCTD TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS
332 AOcomoTHasT M OTHOCHTENbHAs BJIAXKHOCTh BO3JyXa.
3.3 o HacrpImeHnsiii map
TBépnoe Tteno. Kpucramimueckue u amMopdHble Tena.
3.3.3 AHnszorponuss ~ CBOMCTB  KpuctayuioB.  JKujkue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl
334 [InaBneHne ¥ KpucTalnu3auus. YJenbHas TeIuioTa

riaBienus. Cyomumanus

44



Kon

e NPOBePsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa
3J1eMeHTa
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHu4eckue yCTpOMCTBA: TMIPOMETP U IICUXPOMETD,
336 KaJOpUMETpP, TEXHOJIOTUM IIOJIY4YEHHUS COBPEMEHHBIX
- MaTepuaioB, B TOM 4HCIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUH
[Ipaktuyeckue  paboTel. M3MmepeHue  BIAXKHOCTU
3.3.7
BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpu3anusl Tel. JeKTpudyeckui 3apsn. JBa Buaa
o ANIEKTPUUECKHX 3apsi/10B
412 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuIecKoe moJie. HarmpsxénnocTs
4.1.5 ANEKTPUYECKOrOo MojsA. [IpuHIMO — Cynepno3uIvy.
JInHuK HanpsH>KEHHOCTH AIEKTPUYECKOTO MO
416 Pabota cun snextpocratuueckoro mnoiss. IloreHuman.
o Pa3HocTh noTeHIManoB
4.1 [IpoBogHMKM W JOUANEKTPUKA B IOCTOSIHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTb.  KonaeHcatop.  DIIEKTPOEMKOCTH
4.1.8 IJIOCKOTO  KOHJEHCaTopa. OHEprusi  3apsuKeHHOro
KOHJIeHCcaTopa
TexHuuecKkne ycTpoNCTBa: ANEKTPOCKOI, IIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMIIeHHe
o AIIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYWHBIN
MIPUHTEP
4110 [TpakTueckue padoThl. M3MmepeHue 3IeKTPOEMKOCTH

KOHJICHCaTopa
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Kox Kox
NPOBePsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa
3J1eMeHTa
IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEAX
YcnoBus CYLIECTBOBaHMUS IIOCTOSIHHOTO
421 anekTpudeckoro Toka. Mcrounuku Toka. Cuila TOKa.
ITocTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
r DJeKTpuvecKoe COIIPOTHUBIICHUE. VY nensHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHoe, napajesbHoe, CMELIaHHOE
- COCMHEHHUE TPOBOTHUKOB
4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
anexTpoBrkymias cuwia (nainee — IJC) u BHyTpeHHEe
427 COIIPOTHBIIEHUE HCTOYHHMKA TOKa. 3akoH Oma i
o MOJIHOM (3aMKHYTOM) anexkTpuueckoil nenu. Koporkoe
4.2 3aMbIKaHUE
DJEeKTpOHHAsT MPOBOJUMOCTh  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCHUMOCTh COIIPOTHUBIICHUS METAJIJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh
429 Onektpuueckui  Tok B Bakyyme.  CBoiicTBa
o AJIEKTPOHHBIX MTyYKOB
[TonynpoBonnuku.  CoOcTBeHHass M IpUMECHas
4.2.10 MPOBOAMMOCTh  MOJYNpoBOAHMKOB. CBoiicTBa P-N
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI
4211 OneKTpuYecKuit TOK B AIIEKTPOJIUTAX.
o DIEKTPOTUTHYECKAS TUCCOIMAIINS. DIEKTPOITH3
DJIeKTpUYECKUd TOK B razax. (CamMOCTOSITEIbHBIA H
4.2.12 HECaMOCTOSITENIbHBIM  pa3psad.  Paznuusble  THIBI
CaMOCTOATENIBbHOTO pa3psana. Momuus. [1nazma
4913 TexHuueckue YCTPOWCTBA: aMIl€pMETpP, BOJIBTMETD,
o peocTar, HMCTOYHUKU TOKA, 3IJIEKTPOHArpeBaTEIbHbIC
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NMpoBepPsiEMOro
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

11 KVIACC

Kox
pa3iena

4

4.2.14

Koanposepsiemoro
3J1eMeHTa

###PartHH#MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA

puoopHI, ANIEKTPOOCBETUTENBHbBIE npudopHl,
TEPMOMETP  CONPOTHBJICHUS, BaKyyMHBIH  JHOJ,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TMOTYIPOBOJHUKOBBIH

JAUO0J, raJiIbBaHHKa

[IpakTnueckue paboThl. l3yueHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne DJ1C UCTOYHHMKA TOKA U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOIIeHI/Ie SJICKTPOJIM3a

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

SJIEKTPOAMHAMUKA

43.1

4.3.2

ITocTossHHEIE MAarHuTEL. BzaumonaerictBue

INOCTOAHHBIX MaroHuToOB

MaruutHoe nosie. BEeKTOp MarHMTHOW WHAYKLUH.
IIpunnun  cynepno3unuu. JIMHMM —~ MarHUTHOM
uHaykuuu. KapTuHa NTUHUNA MarHUTHOM WHIYKIIUU

I10JIA ITIOCTOAHHBIX MarHuToOB

4.3

4.3.3

MaruutHoe moJie MpPOBOJHHUKA ¢ TOKOM. KapTuHa
JIMHUM TOJISI JUIMHHOTO MPSMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJBILEBOTO IMPOBOJHHUKA, KATYIIKH C
TOKOM. OnwIT Opcrena. BzaumoneticTeue

IMPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYNb U HAallpaBJICHUE

435

4.3.6

Cuna Jlopenma, €€ Moaylb U HalpaBJCHUE.
JBr>keHre 3apsHyKeHHOM YacTHIBl B OJTHOPOJAHOM

MarHuTHOM mose. PaGota cubl HopeHua

SIBnenue QJICKTpoMar HUTHOH HHAYKIIUHN
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Koxa

Koanposepsiemoro  IIpoBepsiemble 3JieMeHTBI COIEP:KAHUS
pasaena
3JeMeHTa
437 [ToTox BekTOpa MarHUTHOM MHTYKLIUU
OAC uHaykouu. 3aKOH  AJIEKTPOMarHUTHOU
438 nHaykiuu Gapanes
Buxpesoe anekrpuyeckoe none. DC uHAyKIuu B
4.3.9 MPOBOJIHUKE, JIBIDXKYIIEMCS  IOCTYIATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBumno Jlenna
NunyktuBHOCTh. SIBrieHne camouHaykuuu. J[C
4.3.11
CaMOUHYKIIUU
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMAarHUTHOE T0JIE
TexHUYeckue YCTPOMCTBA: TOCTOSIHHbIE MAarHUTHI,
4.3.14 ANIEKTPOMArHUThI, JIEKTPOJBUIATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS [1eYb
[IpakTnueckue paboTbl. M3ydyeHHe MarHuTHOTO
MoJIsl KaTyIIKu ¢ TOokKoM. MccrnemoBaHue AecCTBUS
4.3.15 MIOCTOSSHHOTO ~MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBIICHUS ANEKTPOMArHUTHOU
WHIYKIAH
) KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBOOOJHBIE KOJIEOaHMS.
51.1 apmonnueckue konebanus. Ilepuon, wyacrtora,
aMITuTya v (hasza KoneOaHuit
5.1.2 [Ipy>xvHHBIA MagTHUK. MaTeMaTHYeCKUH MasSTHUK
5.1 YpaBHeHUe TapMOHUYECKHIX KoJeOaHui.
5.1.3 Kunematnueckoe ¥ IMHAMHUYECKOE  OITMCAHUE
K0J1e0aTEeIbHOTO ABMKECHUS
[IpeBparienrie  2HEPruM TpPU  TAPMOHUYECKUX
5.1.4 koneOanusx. CBs3p  aMIUIMTYABl  KoOJieOaHM

MCXOJHOW BETUYHHBI C aMILTUTYaMH KoJieOaHMit eé
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JjIeMeHTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUA

CKOPOCTH U YCKOpPEHUS

5.15

KonebarenbHblii KOHTYD. CBobonHbIC
JJIEKTPOMAarHUTHbIE  KoJIe0aHHA B HJCAIBHOM
KoJIe0aTenbHOM  KOHType.  AHAJIOTHS — MEXIY
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU

konebanusamu. @opmyna Tomcona

5.16

3aKoH COXpaHCHHA OHCPI'ur B nacaJlbHOM

K0JIe0aTeIbHOM KOHTYpE

5.1.7

BrinyX1€eHHBIE MEXaHUYECKHUE Koe0anusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE

SJICKTPOMArduTHBIC KOJICOaHHS.

5138

5.1.9

[lepemennbiii Tok. CHHyCOUJANbHBIA NIEPEMEHHBIH

TOK.

MoIIHOCTh INEPEMCHHOI'O TOKa. AMHJ'II/ITy,I[HOS n

IIGI;'ICTBYIOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. IIpousBojacTBo, rmepegadya U
notrpebieHue AIEKTPUUECKOU SHEPTUH.
OKOJIOTUYECKHE  PUCKU  TPU  TPOU3BOJICTBE
ANEKTpUUecKoil sHeprun. KynbTypa UCToab30BaHUs

AIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: ceifcmorpad,

ANEKTPUYECKUI 3BOHOK, JIMHUHU JJIEKTpoIiepesad

5.1.12

[TpakTiueckue paloTHI. HccnenoBanue
3aBUCUMOCTH NEepPHOAA MaNbIX KoleOaHUi Ipy3a Ha
HUTH OT JUIMHBl HUTH W  Maccel TIpy3a.
HccnenoBanue MEPEMEHHOIO TOKAa B ILENH U3
IIOCJIEIOBATEIBHO  COEAMHEHHBIX  KOHIEHCATOPA,

KaTyHlIKu U pE3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2
521

MexaHu4yecKkue BOJIHBI, YCIOBUSI PACIIPOCTPAHEHHS.
[Tepuon. CkopocTh pacmpocTpaHEHUS U JJIMHA

BOJIHBI. HOHCpC‘-IHBIe 1 IPpOJOJILHBIC BOJIHBI
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Koxa

Koanposepsiemoro  IIpoBepsiemble 3JieMeHTBI COIEP:KAHUS
pasjieia 3JeMeHTa
5.2.2 Wutepdepentys u audpaxius MEXaHHIECKUX BOJIH
) 3Byk. CkopocTth 3Byka. ['poMKkocTh 3Byka. BricoTa
>2:3 ToHa. TemOp 3ByKa
DONEeKTPOMarHUTHbIE BOJHBL. YCJIOBUSA H3IYYCHHUS
AIIEKTPOMArHUTHBIX BOJH. B3auMHuas opueHTanus
>24 BeKTOpoB E, B um v B 25IeKTpOMarHuTHOW BOJIHE B
BaKyyMe
CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE,
NpeJIoOMIICHHE, MOJISIPU3aLHS, T paxius,
225 untepdepenimsa. CKOPOCTh  DIEKTPOMArHUTHBIX
BOJTH
[[Ixama smgeKkTpoMarHuTHBIX BOJH. [IpumeHeHue
>2.0 AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI pazuoCBs3H u TEJIEBHUICHUSI.
5.2.7 Panuonokamusi. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpY’KaroIien cpeibl
TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, yJIbTPA3BYKOBas JMAarHOCTHKA B
>28 TEXHUKE ¥ MEIUIMHE, pajap, paguoNpUEMHIK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neup
OIITUKA
[TpsimonuHeHOE  pacHpoCTpaHEeHHE CBeTa B
531 OTHOpOJIHO# cpene. JIyd cBeTa
39 OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUs CBETA.
>3 TocTpoenue H300paykeHuii B IIIOCKOM 3epKajie
5.3 [Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBETa.
>33 AGCONIOTHBIH TTOKA3aTeNb MPETOMIEHHUS
IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN yroa
>34 MIOJTHOTO BHYTPEHHETO OTPaKEHUS
E3c Hucnepcust cBeta. CroKHBIA cocTaB O€JIOro CBeTa.

[BeT
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IIpoBepsieMble Y1eMEHTHI COAePKAHUA

5.3.6

CoOuparomue ¥ pacceuBaroliue JHUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE M ONTHYECKas Cuia
TOHKOM JsmH3BL. [locTpoeHue wu300pakeHUl B
cOoOMparoOIIMX M pacceuBarolMX JinH3ax. Popmyia

TOHKOM JIMH3EI. Y BEIMUCHHE, TaBacMOE JTHH30M

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH

5.3.8

Wntepdepenmus csera. KorepeHTHbIE MCTOYHUKH.
YcnoBust HaOMIOIEHUSI MAKCUMYMOB U MUHHMYMOB
B UHTep(EepeHIIMOHHON  KapTUHE OT  JBYX

CHHq)aBHBIX KOIr¢pCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5311

Hudpakmus  cBera. JudpaknuoHHas pemeTka.
YcnoBue HaONIOACHUS TJIaBHBIX MAaKCHUMYMOB IpH
MaJICHUU MOHOXPOMaTHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY

[Tonsipuszanus ceera

TexHuueckue yCTpOMCTBA: OYKH, ayna,
¢doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII,  TE€JECKOIl, BOJIOKOHHAas  ONTHKAa,

T pakMOHHAs PelETKa, TOISIPOU]

5.3.12

[IpakTueckue pabotbl. M3mepeHue mnoxazaTesns
MIPETOMIICHUS. HccnenoBanue CBOMCTB
n300pakeHui B nuH3ax. HaOmrogeHue nucrepcuu

CBCTa

SJIEMEHTHI CIIELITMAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHNIIBI NPUMEHMMOCTH KJIACCHYECKON MEXAHUKHU.
ITocTynatel TEOPUHU OTHOCHUTEIIBHOCTH:
WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B

BaKyyMe€, IPUHIMII OTHOCUTEIBHOCTH DWHILTEITHA

OTHOCHUTEIBLHOCTh OITHOBPECMCHHOCTH. 3aMCIIJ'IeHI/IC

BPEMCHH U COKpAIICHUEC NJINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHITI

6.4

CBsI3b MacChl C PHEPTrUeH U UMIYJIBCOM CBOOOTHOM
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IIpoBepsieMble Y1eMEHTHI COAePKAHUA

YaCTHUIIBI. DHEPTHs MOKOsI CBOOOTHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOU OIITUKU

711

dotonbl. ®opmyna [lnanka cBs3u 3HEprun HoToHA

C €ro 4aCTOTOW. DHEPrHs U UMITYIIbC (OTOHA

7.1.2

7.1.3

OtkpeiTHe U uccnenoBanue Gorodpdexra. OnbIThI
A.T'. CroneroBa. 3akoHsl hoToddhdexTa
VYpaBuenue OiinmTeiiHa g poTodddexra.

«Kpacnas rpanuna» potosddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeGenesa

7.15

XUMHYECKOE JeIICTBUE CBETA

7.1.6

TexHuueckue yCTpOIiCTBA: (boTORIEMEHT,

dboTonaTuuk, cCoTHEUHAs OaTapesi, CBETOIUO]T

7.2

7.3

CTPOEHUE ATOMA

721

Mopens aroma Tomcona. OnbiTel Pezepdopna mo
HCCIIEIOBAHHIO CTpoeHusl aToma. [InanerapHas

MOACIb aToMa

7.2.2

7.2.3

724

7.25

Iloctynatel bopa. WM3nydeHume wu mnonjionieHue
(GOTOHOB TIpU TEpexoje aToMa C OJHOTO YpPOBHS
sHeprun Ha JApyroi. Buabl crektpoB. Crektp
YPOBHEN dHEPTUHU aTOMa BOAOpOAA

BosHoBbIE cBoOMicTBa yactul. Bosnbl ae bpois.
Kopnyckynsipao-BostHOBOM  ayanusm.  udpakius
AJIEKTPOHOB Ha KPUCTAIIIAX

CnonTanHOe U BBIHYXKJICHHOE  M3JIyYEHUE.
YCeTpoicTBO U TPUHIIKI PAOOTHI Jiazepa
TexHUueckne yCTpPOMCTBA: CHEKTPAIBHBIN aHAIU3

(cieKTpoCKoOM), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[TpakTueckue pabotel. Habmonenue auHeituaToro

CIEKTpa

ATOMHOE APO
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Koxa

Koanposepsiemoro  IIpoBepsiemble 3JieMeHTBI COIEP:KAHUS
pasnesa
3J1eMeHTa
Metonbl HaOII0ACHUS " perucTpanyu
73l 3JIEMEHTAPHbIX YaCTHUI]
OtkpbeiTHe pamuoakTuBHOCTH. OmbIThl Pesepdopra
[0  ONpPENENICHWI0  COCTaBa  PaJHMOAKTHBHOTO
7.3.2 u3nydyenus. CpoiictBa anbga-, Oera-, ramma-
u3ydeHus. BiusiHuEe paguoakTHMBHOCTH Ha JKUBBIC
OpraHU3Mbl
OtkpeiTue mpoToHa U HelTpoHa. HyknonHas
7.3.3 Monenb siapa [eiizenOepra — MBanenko. 3apsa
saapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacnian. DJEKTPOHHBIM W  MO3UTPOHHBIN
734 Oera-pacma. I'amma-n3nyuenue. 3aKoH
pPaInoaKTUBHOTO pacraaa
DOHeprusi CBA3M HYKJIOHOB B siipe. SInepHbIE CHIIBL.
735 Hedext maccol spa
7.3.6 Snepuble peakuuu. Jlenenvie u CUHTE3 sAep
Snepusiii  peaktop.  TepMOsAIepHBI  CUHTES.
7.3.7 [TpoGiieMbl M TEPCHEKTUBBI SJIEPHOM IHEPIETUKH.
DKOJIOTHYECKHE acCTIEKThI IePHON YHEPTeTUKU
OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
738 dyHaMeHTaIbHbIE B3aUMOACHCTBUS
TexHuueckue yCTpoHCTBa: JTO3MMETp, Kamepa
739 BuibcoHa, epHBIi peakTop, aToMHas 60M6a
[IpakTnueckue pabotel. HMccnemoBanue TpeKoOB
7310 qacTuIl (110 TOTOBBIM (hoTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3mnoro neba. Co3Bes3nus, spkue 3BE3NHI,
g 81 TUTAHETHI, UX BHIUMOE JIBHKCHHE
Conneynas cucrema. [lmaHeTbl 3€eMHOM T'pYIIIBL
8.2 [TnaHeThI-TUTaHTBl M WX CIYTHUKH, KapJIUKOBBIE

mwiradeTsl. Majele Tesia COTHEYHOU CUCTEMBI
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8.3

8.4

8.5

8.6

8.7

8.8

Conane, ¢dorochepa u armoctepa. ConHeunas

aKTUBHOCTD
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/1bl, MX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, Paauyc, TEMIIEpATypa, UX B3aUMOCBS3b.
JnarpamMmMa «CHEKTPaJIbHBIM KIIACC — CBETUMOCTHY.
3BE3/1bI IVIABHOW MOCIIENOBATEIILHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTbY» ISl 3BE3  IJIAaBHOM

IoCJICAOBATCIIBHOCTHU

Buytpennee  crpoenue  3B&3a.  CoBpeMeHHbIE
MPEJCTABICHUS O TIPOUCXOXKICHUA M SBOJIOLUHU

ConHia u 3Bé311. DTallbl )KU3HU 3BE3]T

Mneunslii Ilyre — Hama [Manaktuka. CrnmpanbHas
cTpykrypa ['amakTtuku, pacrpeneneHue 3BE3M, rasza
n neum. llomoxxenne u pBwkeHune CoiHLa B
INanaktuke. Ilnockas u cdepuyeckass MoaACUCTEMBI

["amakTnkn

Tuner ranaktux. PaguoramakTMKd U KBa3aphl.

YEpHbIe ABIPHI B s/Ipax rajJakTHK

8.9

8.10

Bcenennas. Pacmupenue  Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ramaktuk. Bospact u pamuyc
Bcenennoit, Teopuss bonsmoro B3peiBa. Mopenb
«ropsiuer BeenenHoi». PennkroBoe nsnydenue

MacmrabHas CTPYKTypa Bcenennori.

MeraraiakTuka. Hepeménneie pooIeMbI

ACTPOHOMHH

54



55



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmmorexa LOK

https://m.edsoo.ru/7f41bf72
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KonuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
41 UeKTpoCTaTHia 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKH TOK. TOKH B bubnnorexa [HOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOE Bpems 2 1 ‘
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Konrpoubusie IIpakTuueckue (mucpp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41c97¢
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEITUATFHON TEOPUH 4 1 bubnmoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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KonnyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
42 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 ATOMHO® 7pO > https://m.edso00.ru/7f41c97c
Htoro no pazneny 15
Pa3gen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
bubmuorexa [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHNIEE IOBTOPEHUE
bu6mmorexa [IOK
A1 4
6 O0obuaiouee HoBTOpeHHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Konrpoabueie — Ipaxruecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI pecypes!
®du3rka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeT(})I;[(bI nofoH;ﬂ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU! KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE NpsAMONIMHEWHOE 1 bubnuoreka [IOK
JIBIKEHNE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE PSMOIUHENHOE 1 bubmuoreka [IOK
JBWKCHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubnuorexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe 1BUKEHHE. 1 bubnuorexa [IOK

JIBrKeHHe MaTepuaabHOM TOYKH 110

https://m.edsoo.ru/ffOc3ada
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

CUCTCMbI MaTCPHUAJIbHBIX TOYCK.

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
OKPYXHOCTH
[Ipunuun otHocuTenbHOCTH ["anumnest.
8 HuepunanbHbie CUCTEMBI OTCUETA 1 bubmmorexa LOK
p . ' https://m.edsoo.ru/ff0c3be8
[Iepsbiit 3ak0oH HproToHA
Macca tena. Cuina. [Ipuniun
9 CYIIepPIIO3UINH CUJI. BTOpOoW 3aKoH 1 bubmmorexa LIOK
yrep H ’ p 5 https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuaibHOU TOYKU
10 Tperun 3akon HproToHa 1151 1 bubnuorexa [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cumna
11 TspkecTu. [lepBas kocMudeckast 1 bubnuorexa LIOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadgdummeHnt tpenus.
13 Cuna CI(:H OTHBHCI;I)H(I:I rIIl u BI/I)P;(eHI/II/I 1 bubmmorexa LIOK
p P https://m.edso00.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[TocTynarenbHOe U BpaliaTeibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 1 bu6mmorexa [IOK
MowmeHT cunbl. [lnedo cunsl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Teja
15 HNMnynsc MaTepuanbHOU TOYKH, 1 bubnnorexka [JOK

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

Tema ypoka

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMmnyiabsca. PeakTuBHOE IBUKEHHE

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

16

Pabota u MoLIHOCTD CHITBI.
Kunerndeckas sHeprust MaTepuagbHON
Touku. Teopema 00 u3MeHEHUN
KHMHETUYECKOW SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPrHUsL.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHOW TIPY>KUHBIL.
[TorennuanbHast sHEprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmansHbIe ¥ HENOTEHIIHATIHHBIE
cuibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEeHUs1 MEXaHUYECKOW
SHEpPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHHUEM MEXaHUYECKON SHEePTUr
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme

bu6mmoreka [IOK
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Ne
n/n

Tema ypoka

«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MCXaHHUKE)

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. duddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aWMO/ICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPIBIX TN

23

24

Macca monekyn. KonugectBo
BemectBa. [locTostHHas ABoraapo

TemoBoe paBHOBecue. TemnepaTtypa

u e€ usmepenue. lllkana remneparyp
Lenbcus

25

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUur
JIBUJKEHHSI MOJIEKYII. Y paBHEHHUE
MenaeneeBa-Knanelipona

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

27

28

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKIY
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
napameTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 H3onponecchl B uACATBHOM ra3e U ux 1 bubnnorexa [HOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJUHAMHYECKON CUCTEMBI 1
crioco0n! e€ m3MmeHeHus. KoanuecTBo bubmuorexa [JOK

30 1
TEIUIOTHI U pabota. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPrHs OJJHOATOMHOTO UICATTLHOTO
raza

bu6mmoreka [IOK
31 B 1
FABL TEIToEpeAaTa https://m.edsoo.ru/ff0c5c36
VY enpHAs TEINIOEMKOCTE BEIIeCTBA.
32 KonnuecTBo TEIIOTHI IpH 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnnadaTHBIN TIpolece

33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TO 1 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs poIieccoB B

34 npu (I? e. Bropoit I;aIIjOH 1 bubmorexa HOK

prpoae. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunmun nevicteus u KII/ TenmoBoit 1 bu6mmorexa [IOK
MaIIuHbI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapro u ero KIT/T 1
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

37 DKoJOoru4YecKue npooIeMbl 1
TEIUIOPHEPTETUKU
O6o6maromuii ypok «MotekysipHast bubmmoreka [JOK

38 1
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme Eub 10K

noIMoTeKa
M . 1 1

39 «Monexymapras gusuica. Ocrosst https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3oBaHue U KOHICHCALIUS. 1 bubnuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAsI 1 OTHOCUTETbHAS

41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH 1 bubmorexa HOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucranmnmueckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS 1 bubnuoteka [JOK
CBOHCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
Kkpuctayibl. COBpeMEHHbIE MaTepPHAITbI
[TnaBneHue U KpUCTAITA3AITHSI.

43 Y enbHas TEIUIOTa IUIABICHUS 1 bubmmorexa [JOK

g ' https://m.edsoo0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK

44 1
YpaBHEHHE TEMI0BOro Garanca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3zanus Tei. INEKTPUIECKUn 1 bubnmnoreka [JOK

3apsia. JBa BUIa SIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc
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KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
3apsiioB
ITpoBOIHUKH, TUDJIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H COXpaHEHUs 1 bubnmorexa LHOK
yip ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeucTBue 3aps10B. 3aKOH
47 Kynona. ToueyHLIW IIEKTPUICCKUN 1 bubnmorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTh 3EeKTPHUYECKOT0
48 nons. [puHumn cynepnosuumuu 1 bubnnoreka [JOK
JJIEKTPUYECKUX TOJIeH. JInHNn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nonsd. ITorennuan. PazHocts 1 bubmmorexa [TOK
' . https://m.edsoo.ru/ffoc6f00
MMOTEHITNAJIOB
IIpoBOAHHMKH U TUDIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM nonIe 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
N bubnuorexa [JOK
51 DaekTpoeMkocTh. Konaencaro 1
JICKTPOCMKOCTH HaeHcaTop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO 1 bubmmorexa LOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast padota "M3mepenne 1 1
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n/n

KoaudecTBO 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

3JIEKTPOEMKOCTH KOHAEHcaTopa"

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

54

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO

armapara, CTpyMHOro puHTepa. 1
DJIEKTpOCTaTUUYECKas 3aIUTa.

3a3eMiIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.

Cwuia Toka. Hampsxenue. 1
Conpotusnenue. 3akoH Oma J1s

ydacTka 1enu

56

[TocnenoBarenpHOE, TapaLIETBHOE,
CMEIIaHHOE COeTMHEHHE

MPOBOIHUKOB. JIaboparopHas padoTa 1
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

58

PaGota u MOIITHOCTD 3IEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenuna

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe

3ambikaHue. JlaboparopHas padoTa 1
«M3mepenune DJIC ucTouHMKA TOKA U

€r0 BHYTPEHHETO COMPOTUBIICHHS

0.5

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7ae0
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
PesepBHblii ypok. KonTponbsHas
59 a602a 1o TZII\)/IC "BHeKTp oxvHaMuka" / 1 1 bubnnorexa LIOK
P . P https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
O06o06maromuit ypox
60 «OneKT O,Z[I/IHaN}I’EKa» / Beepoccuiickast 1 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0c88be
poBepoyHas pabora
DJeKTPOHHAsk MPOBOAUMOCTb TBEPIABIX
61 METaJIJIOB. 3aBUCUMOCTh 1
COIMPOTHBIICHUS METALJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh
62 DNEKTPUYECKHH TOK B BaKyyMe. 1
CBouicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, X COOCTBEHHAs U
63 IIpUMeCcHas MpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexona. I1onynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEKTPUYECKUH TOK B PaCTBOPax U
64 pacIuiaBax 3J€KTPOJIUTOB. 1 bubmuoreka [IOK
DIEKTPONUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUYECKUH TOK B Ta3ax.
. bubnuorexa [JOK
65 CamocTosTenbHBIN 1 1

HECaMOCTOSTEIIbHBIN paspsna. MoHus.

https://m.edsoo.ru/ff0c84ae
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[1nazma
DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnnorexa [HOK
66 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTtponpsHast pabora o Teme
«Qnekrpocraruka. [1ocTosHHBIHI bubnuoreka [IOK
67 . 1 1
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpelIax»
68 PesepBHeIit ypok. O600Iar0mMii ypok 1 bubnmnorexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxka Beero Kontpoabubie IIpakTnueckue f/II:;:eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MaruutHOM nHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokoM. OmbIT DpcTena. 1 bubmmoreka [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «13yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO MO KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HMccrnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomarauTHas HHAyKIUs. [loTok 1

BEKTOpa MarHuTHOM uHAyKIMu. IJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

WHAYKIUU. 3aKOH JIEKTPOMArHUTHOMN
nHaykunu Papanes
JlaGopatopnast paboTa

7 «I/Iccie)loiaﬂus SIBIICHUS 1 1 Bubmiorexa HOK

. https://m.edsoo.ru/ff0cal50

ANEKTPOMArHUTHOM UHTYKITHI
NupykTUBHOCTB. SIBICHUE

8 camonnaykiuu. 3J1C caMOMHIyKIUH. 1 bubnnorexa [JOK
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IOJIe
TexHudeckue ycTpoucTBa U uX
MIPUMEHECHHE: TTIOCTOSTHHBIC MAarHUTHI,

9 3JIEKTPOMArHUTHI, DJIEKTPOBUTATEND, 1
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

10 O6o6maromuii ypok «Marautoe 1 bubnmnorexa [JOK
noJie. DNEeKTPOMarHuTHasi MHAYKLUS https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo Teme

11 «MarnuTtHoe nose 1 1 Bubnmorexa [IOK

' https://m.edsoo.ru/ff0cad58

DNeKTPOMarHuTHAS WHIYKIIHAS)
CB0OOIHBIE MEXAHUYECKIE

12 Kosebanus. ['apMoHHUeckue 1 bu6muoreka [JOK
KoseOaHus. YpaBHEHUE https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KoJIeOaHHi.
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[IpeBparenue snepruu
Jlaboparopnas pabota
13 «MccnenoBanne 3aBUCUMOCTH 1 1
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl Tpy3a»
Konebarenbubid koHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
14 AACAILHOM K0JIe0aTeIbHOM KOHTYPE 1 buGnuorexa [IOK
ype. https://m.edsoo.ru/ff0ch820
AHAIOTHS MEXKy MEXaHHYSCKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHUs SHEPTHHU B UI€aJIbHOM 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0ch9c4
KOJIeOaTeIbHOM KOHTYpE
[IpencraBieHue o 3aTyXaroIHX
KosebOaHusx. BelHyKIeHHBIE
16 MexaHu4yeckue Kojiebanus. Pesonanc 1 brbmmorexa [TOK
i ' https://m.edsoo.ru/ffocbb86
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus
IlepemenHbIn TOK. CHHYCOUJAIBHBIN
MepEeMEHHBIN TOK. MOIIHOCTh
bubnunorexa LIOK
17 MEPEMEHHOTO TOKa. AMIUTUTYJHOE U 1

JICUCTBYIOIIIEE 3HAYEHNE CUITBI TOKA U
HAIps>KCHUA

https://m.edsoo.ru/ffOcbd34
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

Tpancdopmarop. [IponsBosacTso,

18 nepeaayda u noTpedaeHue 1
ANEKTPUYECKOM SHEPTUU
Y CTpOUCTBO U MPAKTUUYECKOE

19 MIPUMEHEHUE ANEKTPUIECKOTO 3BOHKA, 1 Bu6mmoteka [JOK
reHeparopa NepeMEeHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JTUHUH 37eKTponepeaad
DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

20 KynbTypa ncnons3oBanus 1
AJIEKTPO’HEPIHH B TIOBCEAHEBHON
KU3ZHU
MexaHuuyeckre BOJIHBI, YCIIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTth 1 bubnmnoreka HOK
pacpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI

99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh 1 bubnmnoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX

23 CBOWCTBA U CKOpOCTh. [1Ikana 1 bubmmorexa [JOK

P ' https://m.edsoo.ru/ffOccfe0

AJEKTPOMAarHUTHBIX BOJIH

24 [TpuHIMITBI paTUOCBSI3U U 1

TeaeBuaeHus. Pa3Butue CpcACTB
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
cBsi3u. Pagmonoxarus
o5 Konrponsnas pabdora «Konebanus u 1 1 bubnuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJHOM Cpejie. 1 bu6nmoreka LIOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue 1 bubmmorexa [JOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKEHUH B TIOCKOM 3epKalie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHee oTpaxenue. [Ipenensubin 1 bubmmnoreka HOK
YTOJ1 IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 Jlaboparopnast pabora «M3mepenue 1 1 bubmuoreka [IOK
IOKa3aTesisl MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue nzobpaxeHuii B
30 mua3e. Dopmyra TOHKOM JTMH3BI 1 bubmmorexa [JOK
- TOPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlaGopatopHnas pabora
31 «HccnenoBanue cBOMCTB 1 1
M300paXeHUH B TMH3AX»
32 Hucnepcus ceeta. ClloKHBIN cOCTaB 1 1
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
oenoro ceera. L[et. JlJabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wutepdepennms cera. Audpaxius 1 Bbu6moteka LJOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 1 bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U 1
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
KJIACCUYECKOU MexaHUKH. [TocTynarsl bubmuoreka [IOK
36 . 1
CIIELIMAIBHOU TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpEMEHN U COKPAII[CHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON
38 gacThIbl. CBSA3b MACCHI C YHEPTHCH H 1 bubmmorexa [JOK
Hpt- p https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrtponsHas padora «OnTHKa.
39 OcCHOBBI crielIUaIbHON TEOPUH 1 1 bubmmorexa [JOK
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 ®oronsl. opmyna [1nanka. Jneprus 1 bubmuoteka [IOK
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KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 110K
HNOJIMOTEKA
41 . A.T. 1
Qorospexta. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHeHHE
42 SH”HmTeSIiHa Hq:l(b(bOTOB(i)(;@)eKTa 1 bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potospdexra
Jasnenue cBera. Onbitsl [1. H.
43 JleGeneBa. XumMudeckoe ACUCTBUE 1 bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 1
¢dboTorIeMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI 1 bubmmoteka IIOK
KBaHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pesepdopna o paccesHuO 0-9acTh 1 bubmmorexa [JOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 I1 b 1
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
48 W3ny4yeHue u noriomeHue GoToHoB 1 Bbubmuoteka [IOK
IIpU NIEPEXOE aTOMa C OJHOI0 YPOBHS https://m.edsoo.ru/ff0dOafa
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
SHEpPruu Ha Jpyroi. Bujsl ciekTpos
BoustHOBBIE cBOMCTBA YacTUll. BOJHBI

49 ne bpowia. Kopryckynsipao- 1 bubmmoreka [JOK
BOJTHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJCHHOE U3Ty4YCHHE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopa o omnpenenennto cocraBa 1 bubmorexa HOK

pLop P https://m.eds00.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CeowictBa anbda-, 6era-, raMma-

51 u3nydyeHus. BiausHue 1
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacnaf. 1 bubmuoreka [IOK
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-nsinydenue
DHeprusi CBSI3U HYKJIOHOB B sIJIpe.

S nepubie peakuuu. AnepHbid

53 eaIfTo 1?[ 00J1eMBI nep CIEKTUBBI 1 bubmorexa HOK
P p- 1P - 1P 7 https://m.edso00.ru/ff0d1356
AKOJIOTUYECKHE ACTICKTHI SICPHOU
SHEPTETUKHU

54 DneMeHTapHble yacTullbl. OTKphITHE 1 bubnuotexa [JOK
MO3UTpOoHA. MeTo1bl HAOMIOACHUS U https://m.edsoo.ru/ff0d0e38
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n/n

55

56

Tema ypoka

perucTpaiuvu 3JIEMEHTAPHBIX YaCTHII.

Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3anMoieucTBUsI. EqHCTBO
(U3HYECKON KapTUHBI MHpa»

DTarnbl pa3BUTHSI ACTPOHOMUU.
[IpukiagHoe 1 MUPOBO33PEHUYECKOE
3HA4YCHUE aCTPOHOMUHM. Buj
3B€3mHOrO Heba. Co3Be3aus, ApKue
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

Connue. ConHevyHast akKTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3]T

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

57

58

3BE3b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTTABHOW
MOCIIEN0BATENbHOCTH. BHyTpEeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUU U
sBomtounn CoJiHIA U 3BE3]T

Mnuneunsin [lyTe — Hama 'anakTuka.

ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. 'anaktuku. YepHbie
JBIPBI B IPAX TajJakTUK

59

Bcenennas. Paz0Oeranue rajakTuk.
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n/n

60

Tema ypoka

Teopust bosbiioro B3pbiBa.
PenukToBoe n3nydyenue.
MeraranakTuka

Hepemennsie npobieMbl aCTpOHOMUHT

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

61

62

63

KonTponbHas pabota «neMeHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Poib u Mmecto
(U3HUKHU 1 aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

64

O6o0maromuii ypok. Pons
¢uznyeckoil Teopun B HopMupoBaHUH
MpeJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa

65

O6o06matromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00I1IEM
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOAE

66

PesepBHeIil ypok. MarautHoe noie.
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
DNeKTpOMarHuTHAsE WHYKIIHS
PesepBubiit ypok. OnTuka. OCHOBBI
67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOT'PAMME
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