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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CPEIHErO
oO1rero 0opazoBaHus pazpaboTaHa Ha OCHOBE TMOJOKEHUI U TpeOOBaHMI
K pe3ysibTaTaM OCBOEHHMS OCHOBHOM 00pa30oBaTelIbHOW MPOrpaMMBbl,
npeactaBieHHbIX B DI'OC COO, a Takxke ¢ yuéTtoM deaepaibHoi padoueit
IpOrpaMMbl BOCIIMTAHMSI W KOHLENLUHUM TpPEenofaBaHus Y4eOHOro
npeamera «®dusuka» B 00pa3zoBaTenbHbIX opraHu3anusx Poccuiickon
®denepanuu, peain3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopeprkaHue nporpaMMsl 1o (pU3uKe HapaBIIeHO Ha (POPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa oOydaromuxcst 10—11 kimaccoB npu
oOydyeHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NesTEeNbHOCTHOTO Tmoaxona. IIporpamma mo (u3uke COOTBETCTBYET
tpedoBanusaM GI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METanpeJIMETHbBIM pe3yjbTaTaM OOydYeHMs, a TaKXKe YYHUTHIBAET
HEOOXOJMMOCTh  pealu3alid MEXIPEAMETHBIX CBsize (U3UKU C
€CTECTBEHHO-HAYYHBIMH Y4€OHBIMU NpeaMeramMu. B Hell onpenensitorcs
OCHOBHBIE 1E€JM HU3y4YeHUs (PU3MKH Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHus, IUJIaHUPYEMbIE pe3yJdbTaThl OCBOCHUA Kypca (HUBHKU:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM
ypOBHE, B TOM 4YHUCJE MPEAMETHBIC pe3yJbTaThl MO ToJlaM
o0yJeHus;

e cojepxanue yueoHoro npeamera «dusukay mo rogam o0ydeHus.

du3rKa Kak Hayka 0 HauboJsee oOUUX 3aKOHAX MPUPOJIbI, BRICTYIIAs
B KauecTBE y4eOHOT0 MpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKIIA]l B
cucteMy 3HaHMM 00 okpyxkaromeM mupe. LlkonbHbI Kypc GU3HKH —
CUCTEMOOOPA3YIOMINI /1JI1 €CTeCTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PH3MYECKUe 3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SBIICHHM,
U3y4aeMbIX  XUMHUeH, Ouosiorued, ¢usmdeckord reorpadueit U
actpoHomueil. Mcmonp3oBaHue M aKTHBHOE MpUMEHEHHE (U3HUECKUX
3HAHWU OTpEeEeNseT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B
chepe dHEPreTUKH, TPAHCTIOPTa, OCBOCHHUSI KOCMOCA, TIONYyUYEeHUS HOBBIX
MaTepHaiOB C 3aJaHHBIMU CBOMCTBAMH U Apyrux. M3yuenue duszuku
BHOCHUT OCHOBHOM BKJIaq B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI Mupa oOydaromuxcs, B (OpPMUPOBaHHE YMEHHH MPUMEHSTH
HAayyHbId METOJ [O3HAHUS TPHU  BBIIOJHEHUHM UMH  Y4EOHBIX
UCCIIEJOBAHUN.

B ocHOBY Kypca (pu3uKu 11 ypOBHS CPEIHETO 00IIero 00pa3oBaHUs
IIOJIOXKEH PsiA UAEH, KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHLMUIIBI €r0
IIOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBIAETCS
JIOTUYECKN 3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3JeJioB
(¢U3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOMN
duznKm.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEH MaTepuall Kypca
¢u3ukn o0BenUHEH BOKPYr (Qu3MUeckux Teopuidl. Bemymmm B Kypce
ABIgeTCs (OPMUPOBAHUE TNPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX
MaTepHH, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE  peanuzanus  mpeamnosiaraet
UCIIOJIb30BaHUE T'yMAHUTAPHOTO MOTeHUMana (U3MYECKOW HAYyKH,
OCMBICJICHUE CBSI3M Pa3BUTHA (DU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJOTMYECKUMHU ITPOOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢uzuku mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KpPYrOM TEXHHUYECKUX M TEXHOJOTHMYECKHUX
IIPUJIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanu3yeTcs MOCpeICTBOM BBEACHUS 3JIEMEHTOB
coJiepKaHus, MOCBSIIEHHBIX HKOJIOTUYECKUM npobiemam
COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTUEM TEXHUKH U TEXHOJOTH,
a Takxe oOCyXJIeHMs MPOoOJIEM PallMOHATBHOTO MPUPOIOIOIH30BAHUS U
HKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHU DJIEMEHTAMH Kypca (U3MKH Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHusl SIBISIIOTCS (Pu3nyeckue Teopuu (hopMHupoBaHUE
OpPEJICTaBICHUNH O CTPYKType MNOCTpOeHUs (U3MUECKOW TEOpUH, pOJIU
dbyHIaMEHTaTbHBIX  3aKOHOB W MPUHIMIIOB B  COBPEMEHHBIX
NPEJICTABICHUSAX O TPHUPOJE, TpaHUIAX NPUMEHUMOCTH TEOPHM, s
ONMCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUN U TIPOLIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0A B Kypce (DU3UKU peaTu3yeTcs
NPEX/e BCETo 3a CYET OpraHU3alMU SKCIEPUMEHTAILHON JESTEIbHOCTU
oOyuarommxcsa. g 6a3oBoro ypoBHS Kypca GU3HKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (bpOoHTATBHBIX KpaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JA0OpPaTOPHBIX paboT, KOTOpbIE B MporpamMme IO
¢usnke 0ObENUHEHbI B OONIMN CIHUCOK YYEHHYECKUX MPAKTUUYECKUX
pabor. BeiieneHue B yKa3aHHOM TepeuHe JabopaTopHbIX padoT,
POBOAUMBIX [IJII KOHTPOJISI U OLEHKH, OCYIIECTBISETCS YYaCTHHUKAMU
00pa30oBaTeIBLHOrO MPOIEcca UCXOs U3 0COOCHHOCTEN TUIAHUPOBAHUS U
ocHaileHus kabunera ¢usuku. [Ipu sTOoM oOecreunmBaeTcs OBIAJIECHUE
OoOy4JaromMUMHUCS  YMEHUSMH TPOBOJUTH KOCBEHHBIE  H3MEPEHUS,
UCCJICIOBAaHUS 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonpimoe BHMMaHMe ~ yHENSETCSs ~ PEIICHUIO  PAcyETHBIX U
KayeCTBEHHBIX 3adad. [Ipm 3TOM Uil pacu€THBIX 3a1a4d MPUOPUTETOM
SBJIIOTCS 337]a4M C SIBHO 33JJaHHOM (PU3NYECKON MOJIEIIBIO, TTO3BOJISIOIINE
NPUMEHSTh U3YUYEHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelia
Kypca, TaK U HHTETPUPYS 3HaHUS U3 Pa3HBIX pa3ienoB. st kaueCTBEHHBIX
3a/lady TPUOPUTETOM SIBIISIIOTCA 3aJaHUS Ha OOBSICHEHHE MPOTEKAHMS
du3nUecKkux SBICHUN W MPOILIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrome
BbIOOpa  (Qu3MuUecKOoW  MOAENM IS CUTyallid  MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanusmu OI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOecreueHuIo y4eOHOro mnpoiiecca 0a30BbIil ypOBEHBb
Kypca (U3MKH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS JOHKECH
M3y4aThCsl B YCIOBUAX MPEIMETHOTO KabWHEeTa (PU3WKHU WIIM B YCIOBHSIX
MHTETPUPOBAHHOTO KAOWMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.
B xabunere Gu3MKH JOKHO OBITH HEOOXOIUMOE J1abopaTopHOE
o0opyaoBaHWe 711 BBIMIOJHEHHS YKa3aHHBIX B Mporpamme 1o (usuke
YYEHHUYECKHUX MTPAKTUYECKUX Pa0OT U IEMOHCTPAILMOHHOE 000PYJOBaHUE.

JleMoHcTpanmoHHOEe 000py10BaHUE (POPMUPYETCSI B COOTBETCTBUU C
MPUHIUIIOM MUHUMAJIbHON JOCTATOUYHOCTH U O0OECIEUHBAET MOCTAHOBKY
MEPEYUCIICHHBIX B IIporpaMMe o (pu3uke KIYEBbIX IEMOHCTPALUM JIs



WCCIIEJIOBAHUSI M3YyYaeMbIX SIBICHUM U MPOIECCOB, SMIUPUUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHECHHU.

JlaboparopHoe 00OpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX

pabor dopmupyercss B  BHAE TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieynBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIMXCS.
TemaTnueckue KOMIUIEKTHI JJAOOPATOPHOTO 00OPYI0BAHUS IOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUU aHAJOTOBBIX U LIU(PPOBBIX
MpuOOpPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJE
U (pOBBIX T1a0OPATOPHIA.

OCHOBHBIMM 1LIEJIIMM HM3yueHHUs (u3uku B oOuiem oOpa3oBaHUU

SBJISIFOTCSL:

e (opmupoBaHue wuHTEpeca U CTpEeMJICHUS OOydYaromuxcs K
HAYYHOMY U3YYCHHIO MPUPOJBI, PA3BUTHE UX UHTEIIEKTYaIbHBIX
U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJIe IO3HAHUA U
dbopmMupoBaHue HCCJIEe10BATEIHCKOIO OTHOILICHUS K
OKPY’KAIOITUM SIBJICHUSIM;

e (opmMupoBaHHEe Hay4HOr0O MHPOBO33PEHHSI Kak pe3ysbTara
U3YUYEHUsS OCHOB CTpPOEHUS MaTepuu U (yHIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

e (QopMHupOBaHUE YMEHUM OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM
(bU3UYECKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O poiu (PU3UKKU AN Pa3BUTHUA
JIPYTUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3THX Iesie 00ecrieunBaeTCsl PelIeHueM CIeIyIOIINX

3a/lay B IMpoliecce U3ydeHUs Kypca PU3NKU Ha YPOBHE CPEIHEro oOIero
oOpa3zoBaHus:

e TMPUOOPETECHHUE CHUCTEMBl 3HAHUK 00 O0O0mUX (UINIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUAX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTHI aCTPO(PU3UKH;

e (opmMupoBaHHEe YMEHMI MPUMEHSITh TEOPETUYECKUE 3HAHUS IS
00BbsICHEHUS (PU3NYECKUX SIBICHHUI B MPUPOJIEC W IS MPUHSATHUS
MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HMU;

e OCBOCHHE CIIOCOOOB pEIICHUS PA3TMYHBIX 33/1a4 C SIBHO 33JJaHHOM
buznueckon MOJIETIBIO, 3azady, MO/IPa3yMEBAIOIINX
CaMOCTOATENbHOE CO37aHue (HU3UYECKON MOJENH, ajeKBaTHON
YCIIOBUSIM 3a/1a4H;

e TMOHMMaHUE (PUBNYECKUX OCHOB U TIPHUHIIMIIOB JEHCTBUA
TEXHUYECKUX YCTPOWCTB U TEXHOJOTMYECKHX MPOLECCOB, HX
BJIMSIHUSL HA OKPYXKAIOILYIO CPENY;

e OBJIQJICHHE METOJAMH CAMOCTOSATEIIbHOIO [UIAHUPOBAHUS U
npoBeieHUsT  (PU3MUECKUX  DKCIEPUMEHTOB,  aHailu3a |
WHTEpIpeTanuu WHOOPMAINN, OIpPEACICHUS JTOCTOBEPHOCTH
MOJIYYEHHOT'O pe3yJIbTara;

e CO3JaHME YyCJIOBUM JJs Pa3BUTUS YMEHUM  IPOEKTHO-
UCCIIEI0BATENBCKOM, TBOPYECKOMN AEATEIbHOCTH.

Ha w3ydenme ¢wusuku (0a30BbI ypOBEHb) HA ypPOBHE CPEIHETrO

oOmrero obpazoBanus orBoauTca 136 vacoB: B 10 kiacce — 68 vacos (2
yaca B HeJento), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).



[Ipennaraemslii B mporpamme 1o (pusuke nepeyeHb JadopaTOpHbBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JENaeT
BBIOOpD MpOBEACHUS JIA0OPATOPHBIX pabOT M ONBITOB C YYETOM
MHIUBUIYAIBHBIX OCOOCHHOCTEN 00y4arommXcs.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

Oduzuka — Hayka O npuponae. HayyHble MeTOabl TTO3HAHUA
OKpy2Karouero Mupa. Poiib d3kcriepuMeHTa ¥ TEOpUM B IPOLIECCE ITO3HAHUS
OPUPOABL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBJIEHUNH M TmpoueccoB. HayuHbie
runore3pl. PuU3NYecKue 3aKOHbBI U TEOpUM. |'paHuUIbl IPUMEHUMOCTH
¢uznuecknx 3aKoHOB. [IpUHIUIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B (HOpMUPOBAHHH COBPEMEHHON Hay4dHOU
KApTUHBI MUPA, B IPAKTUYECKOUN ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosble u  1udpoBbIe U3MEPUTEIIbHBIE npuOopHl,
KOMIIBIOTEPHBIE TaTUYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nerkenus. Cucrema orcuéra. Tpaekropus.

ITepemenienne, CKOpoCTh  (CpelHsIi  CKOPOCTb, MTIHOBEHHas
CKOPOCTh) M YCKOPEHHE MAaTepHAIbHOW TOUYKH, MX MPOEKIIMU Ha OCHU
cuctembl koopauHat. CloXKeHre MEPEMEILICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMPSAMOJMHEUHOE JIBUYKCHHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U
NepeMENICHUs] MaTepUAILHON TOYKUA OT BPEMEHH.

CBoboaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe nBmkeHue. [[BUKEHUE MATEPUAIBHOW TOYKH I10
OKPYKHOCTU C TOCTOSIHHOM IO MOJYJIIO CKOPOCTHIO. YTJI0Basi CKOPOCTh,
JIMHEWHAs CKOPOCTb. [Tepuon 151 yacToTa oOparreHus.
IleHTpOCTPEMUTEILHOE YCKOPEHHUE.

TexHu4yecknue  yCTpOMCTBA W IPAKTUYECKOE  IPUMEHCHUE:
CIIUJIOMETP, ABMKEHUE CHAPSIAOB, LIETTHBIE U PEMEHHBIC MTEpEaauH.

Jlemoncmpayuu

Mogenb cuUCTeMBl OTCYE€Ta, WUIIOCTPAIU KHUHEMATHYECKUX
XapaKTEPUCTUK JBUKECHUSL.

[Ipeobpa3oBaHne  JBMIKCHHA C  HMCIOJB30BAHHEM  IMPOCTHIX
MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBmxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

HanpagneHnne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOIO JBHXKEHHSI C LEIbIO ONpPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXKY ITYTSIMH, IPOUJAECHHBIMH TEJIOM
32 MOCJIENOBATEIbHBIE  PABHBIE  IMPOMEXKYTKHM  BPEMEHM  NPHU
PaBHOYCKOPEHHOM JBWKEHUHU C HAYAJIbHOU CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.



N3yuenne nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutTenbHOCTU ['anmunesa. Ilepseii 3akoH HbroTOHA.
NHeprymanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuHuun cynepno3unuu cui. Bropoil 3akoH
HerotoHa ps marepuanbHOM TOYKM. Tpetui 3akoH HeroTrona s
MaTepUaIbHbIX TOUECK.

3akoH BceMupHOro Tsarotenus. Cuia tsxectu. [lepBas kocMuueckast
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKOJIbXeHUs, KaudeHus). Cuia
Tpenus. Cyxoe TpeHue. Cuina TpeHUsI CKOJBXKEHUS U CUJIa TPEHUSI TTOKOSI.
Koadppunment tpenus. Cwia CONpOTUBIICHUS TPHU JBIKCHUHM Tella B
KUJIKOCTHU WJIU Ta3e.

[TocTtynaTenpHOE M BpallaTeIbHOE JBUXKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTENIBLHO OCH BpalieHus. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue  yCTpOHMCTBA M MPAKTUUECKOE  MNPUMEHEHHUE:
MOAIITUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

Hsmepenue cui.

CioxxeHue Cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydenne nBmxeHus OpycKa 1Mo HaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHWJI YHNPYIOCTH, BO3HHUKAIOIIMX B
IPY>KUHE B pe3UNHOBOM 00pasiie, OT uX JaedopmMaruu.

HccnenoBanue yciaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh
BpAaILCHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

NMnynbec MatepuanbHOM TOYKHM (T€Na), CUCTEMBl MaTepUaJIbHBIX
ToueK. VIMITyIbC CUIIBI U UBMEHEHUE UMITYJIbca Tella. 3aKOH COXPaHEHHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast »Heprus MaTepHalbHOW TOYKW. Teopema 00
W3MEHEHUN KUHETHYECKON YHEPIUU.

[TorennmanbHas 3Heprus. lloTeHuManpHass JHEPrus  ynpyro
nehopMHUpOBaHHON TpyXuHBL. [loTeHIManbHAs JHEPrusi Tena BOIM3H
MMOBEPXHOCTH 3EMIJIH.

[loTennuanpaple W HEMOTCHIMANbHBIE CWIbl. CBs3b pabOTHI
HENOTEHUUAJIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI
TeJI. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SJHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCcTpoMCTBa U IPAKTUYECKOE MPUMEHEHUE: BOLOMET,
KOIED, NPYKUHHBIN ITUCTOJIET, ABUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue aOCONIOTHO HEYNpPyroro yjaapa ¢ TOMOIIBIO JABYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHHYECKOU
DHEPIUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekysipHasi puU3NKa U TEPMOAUHAMMKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TMOJOXKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX
onbITHOE 00ocHOBaHuEe. bpoyHoBckoe nBuxkenue. Juddysus. Xapaxrep
JBM>KEHUS Y B3aUMO/JICUCTBUSI YaCTHI] BeliecTBa. Moiesin CTPOEHUSI Ta30B,
KUJKOCTEH U TBEPIABIX TET M OOBICHECHUE CBOWCTB BEIECTBA HA OCHOBE
3TUX Mojenei. Macca u pasmepsl mosekyn. KoiaumuecTBo BellecTBa.
IToctostnnast ABorajipo.

TennmoBoe paBHOBecue. Temmneparypa u e€ wusmepenue. Illkana
temnepatyp Llenbcus.

Mogenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KUHETUYECKON TEOpUHU UACAIBbHOrO ra3za. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpeIHEN KNHETUYECKON SHEPTrUHU TEINIOBOTO JBUKEHUS YaCTHI] rasa.
[IIxama Ttemneparyp KenbBuHa. ['a30Bble  3aKOHBI.  YpaBHECHHUE
MenpaeneeBa—Kianeiipona. 3akon JlansToHa. M30mponeccs B UieaIbHOM
raze ¢ IOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

TexHu4yecknue  yCTpOMCTBA W IPAKTUYECKOE  IPUMEHECHUE:
TepMoMeETp, OapomeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOUIME JUCKPETHOE CTPOEHUE  BEUIECTBA,
dboTorpaduu MOJIEKYJl OPraHMIECKUX COSTUHEHHUH.

OmnbIiTel 0 U Gy3un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mogens onbita IITepHa.

OnbIThl, [10KAa3bIBAIONIME CYIIECTBOBAHUE MEKMOJEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WUIIOCTPUPYIOLIAs NPUPOAY MABICHUS ra3a Ha CTEHKHU
cocyna.

OMNBIThL, WJUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€AJIBHOTO Ta3a,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE
n3MepeHuit 00bEMa KOMHATBI, JABJICHUS M TEMIIEPATyphbl BO31yXa B HEM.

UccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMy COCTOSTHHS
Pa3peKEHHOrO Ta3a.

Tema 2. Ocnoebl mepmoounamuxu

TepMoanHamuyeckas cucTeMa. BayTpenHss JHEPrus
TEPMOJMHAMHUYECKON cUCTeMbl U criocoObl €€ n3MeHeHus. KomnuectBo



TEIJIOTHI M paboTa. BHYTpeHHsIsI SJHEPTUsl OJJHOATOMHOTO UJI€alTbHOTO Ta3a.
Buael Temionepegauu: TEIIONPOBOJHOCTb, KOHBEKLMS, W3JIYYCHHUE.
VYnenpHas TEINIOEMKOCTH  BEIIECTBA. KOMWMYECTBO TEIJIOTHI  IIPU
TEeIIonepesaye.

[lonssTue 06  aamabatHoM  mpomecce.  IlepBbiii  3akoH
TepMOJUHAMUKHU. [IpuMeHeHHe mepBOro 3aKkoHa TEPMOAMHAMHUKH K
u3onpoueccaM. ['papuyeckas nuaTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamukud. HeoOpaTuMocTh HpPOLECCOB B
MpUpPOJE.

TemnoBble MamuHbl. [IpUHOMIIBI JEUCTBUS TEIUIOBBIX MAIIKH.
[IpeoOpazoBanusi H»HEpruM B TEIUIOBBIX MamuHaX. Koadduiument
MOJIE3HOrO JAeWCTBUSA TemioBol wmamubbl. [ukn Kaprno wu  ero
KOA(QPUIIMEHT TIOJE3HOr0  JIEUCTBUSA. ODKOJOTHYECKHE MPOOJIEMBI
TEIIOPHEPTETUKHU.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATEIIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW SHEPrUU Teja MPHU COBEPIICHUU PaOOTHI:
BBUIET MMPOOKHU U3 OYTHIIKH O] ICHCTBUEM CXKATOTO BO3/lyXa, HATPEBAHKE
adupa B TaTyHHOU TpyOKe MyTEM TpeHUS (BUACOIEMOHCTPALIMS).

N3MeHenne BHYTpEeHHEW »SHeprum (TeMmepaTypbl) Tela MOpH
TEeIJIonepe1aye.

OmnpIT 110 aabaTHOMY PaCHIMPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENss BHYTPEHHErO CrOpaHus,
PEaKTUBHOI'O JIBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapooOpazoBanne © KOHJEHcalus. VicrapeHne uW  KUIIGHHE.
AOCOIOTHAsE U OTHOCHUTEINIbHAS BIaKHOCTh BO3ayXa. HacklmeHHsiit map.
VYaenbHass TemiuoTa MapooOpa3oBaHUA. 3aBUCUMOCTh TEMIIEpPaTyphI
KUIIEHUS OT TaBJICHUSI.

Trépnoe Teno. Kpuctammuueckue u amopdHbIC Tena. AHU30TPOITHS
CBOMCTB KpHCTaLIOB. JKuakue kpuctamibl. COBpEeMEHHBIE MaTEpHUab.
[InaBneHne u KpuUCTAIM3auuA. YJelabHasg TEIUIOTa IUIABJICHUS.
CyOnumarnus.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne yCTpOUCTBA U NIPAKTUYECKOE IPUMEHEHUE: TUTPOMETP
U TICUXPOMETpP, KaJOPUMETP, TEXHOJIOTMH IIOJYYECHHUS COBPEMEHHBIX
MAaTepUaIoB, B TOM YHCJIE HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kurnenune npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bI M3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHWss W TUIABJIICHHS  KPUCTAJUIMYECKOTO
BEILIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii skcnepumenm, nabopamoprsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. DiaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

DNeKTpu3auus  Teln.  JNeKTpuueckud  3apsan.  JBa  Buaa
ANEKTPUYECKUX 3apsa0B. [[pOBOAHUKHN, AUANEKTPUKH U MOJTYIIPOBOHUKH.
3aKOH COXpPaHEHMS IEKTPUUYECKOTO 3apsia.

B3aumopenicteue  3apsnoB. 3akoH  Kynona. ToueyHsbIit
AJEKTPUYECKUN  3apsi.  JiekTpuueckoe mnose.  Hanpsok€HHOCTH
AJEKTpUYECKOro noiist. I[IpuHuun cynepro3suuuu 3JIEKTPUUECKUX IOJIEH.
JIvHUK HATIPSKEHHOCTH DJIEKTPUUYECKOTO MOJIS.

PabGora cun anexkrpocrarnueckoro moss. llorenmuan. PasHocTh
NOTEHIMANO0B. [I[pOBOTHUKH U TUAJIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnektpoéMkocTh.  KonaeHcartop.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATOopa.

TexHuueckue  yCTpOHMCTBA M MPAKTUYECKOE  MNPUMEHEHUE:
ANEKTPOCKOI, JJEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN ammapaT, CTPYHHBIN
MIPUHTED.

Llemoncmpayuu

YCTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb ANEKTPOEMKOCTH TUIOCKOT0 KOHAEHCATOPA OT IJIOIIA N
IUTACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuii mok. Toku ¢ paziuunvix
cpeoax

DJIEKTPUUECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS JJICKTPUUECKOTO
Ttoka. Uctounuku Toka. Cuna Toka. ITocTOSIHHBIHI TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMHu.

DNEKTPUYECKOE  CONPOTUBIEHUE. YIEIbHOE  COMPOTUBJIEHUE
BemectBa. llocienoBarensHoe, napamienbHOE, CMEIIAHHOE COEIVHEHUE
MIPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akoH J[xoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJABWKYIIAsl CUjla U BHYTPEHHEE COMPOTHBICHUE UCTOYHHKA
Toka. 3akoH OMa s TONHOW (3aMKHYTOM) 3JIEKTPUYECKOW IEIU.
KopoTkoe 3ambikanue.

DONEKTPOHHAs] MPOBOAUMOCTb TBEPABIX METALIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBeHHass W TpPUMECHAs MNPOBOJUMOCTD
nonynpoBogHUKoB. CBolcTBa p—N-nepexona. IlomynpoBOIHUKOBBIE
pUOOPHI.

DJIEKTPUYECKU TOK B pPACTBOpPaxX M pacIuiaBaxX »3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUA. DIEKTPOIIN3.



DIIEKTPUYECKUN  TOK B rasax. CamMoCTOsATENbHBIN 51
HECaMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHECHUE:
aMIepmerp, BOJIBTMETD, peocrar, VUCTOYHUKH TOKA,
AJIEKTpOHArpeBaTesibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBICHHUS, BAKyyMHBIM JIHOJl, TEPMHUCTOPHI H
(doTope3nucTopsl, NOTYNPOBOAHUKOBBIN 1HOJ, TaJlbBAaHUKA.

Jlemoncmpayuu

N3Mepenue CUilbl TOKa U HANPSIKEHUS.

3aBUCHMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT
JUIMHBI, TJIOIIAAH ITOIIEPEYHOr0 CEYECHUS U MaTepuala.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsiMoe n3MepeHue ANEKTPOABIKYIIEN cHlbl. KOpOTKOE 3aMbIKaHKE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune dIEeKTpOABMKYIIEN CHJIBI MCTOYHUMKA TOKAa M €T0
BHYTPEHHET'O COIIPOTUBIICHUS.

HaGmonenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce
OCYILIECTBIIAETCS C YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C HM3YyYEHUEM METOOB
HAyYHOTO TO3HAHUS: SIBJIIEHWE, HAY4YHBIM (akT, rumnoresa, pusmyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE,
MOJIEJIb, U3MEPEHUE.

Mamemamuka: penieHne CUCTEMbl YpaBHEHHH, TUHEHHAsS QYHKIIHS,
napabosna, runepboia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUUYECKHE
GyHKIIMU:  CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBl M HMX IPOEKUHWH HA OCH
KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHUE B KUBOU mpupoje, nuddysus,
0CMOC, TEIJIO0OMEH KUBBIX OPTraHU3MOB (BH/IbI TEIUIONIEPENAYUH, TEMIIOBOE
paBHOBECHUE), JIIEKTPUUYECKUE SBJICHUS B )KMBOW MIPUPOJIE.

Xumus: IDUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB U
MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASL MAacca, TEILUIOBBIE CBOMCTBA TBEPABIX
TEJI, XKUJIKOCTEM MW Ta30B, DOJIEKTPUYECKHE CBOMCTBA METAJJIOB,
AIEKTPOJIUTHYECKAS TUCCOLIMALINS, TaTbBAHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocusi: mpeoOpazoBaHuE JBUKEHHUM C  HCIOJIB30BAaHUEM
MEXaHU3MOB, YYET TPEHHUS B TEXHHUKE, MOAUIIWIHUKH, HCIOJIb30BaHUE
3aKOHA COXpaHEHHMsI MUMITyJibca B TEXHUKE (pakera, BOAOMET U JIpyTrue),
JBUTATEIb BHYTPEHHErO0 CropaHus, napoBasi TypOuHA, OBITOBOM
XOJIOMWJIBHUK, KOHAWIHUOHEDP, TEXHOJOTHUU TOJYYECHHS COBPEMEHHBIX
MaTepuajgoB, B TOM YHCJIE€ HAHOMATEPUAIOB, W HAHOTEXHOJOTHH,
ANEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB, KCEPOKC,



CTPYUHBIN IIPUHTED, DJIEKTPOHATrPEBATEILHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHaAs UHOYKYUA

[TocTosiHHBIE MarHuThl. B3auMOIENCTBHE TOCTOSIHHBIX MAarHUTOB.
MarautHoe 1one. Bekrop  MarmuTHOM — mHAaykuuu.  [IpuHuun
CYIIEpHO3UIIMM MArHUTHBIX MoJied. JIMHMM MAarHUTHOW HWHAYKIUH.
KapTuna nuHuii MAarHUTHOM UHAYKIUU TIOJISI IOCTOSSHHBIX MAarHUTOB.

MarauTtHoe nosie IPOBOJAHUKA C TOKOM. KapTuHa NUHUN UHAYKIIMU
MarHMTHOTO TOJISI JJIWHHOTO TMPSMOTrO TMPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOI'O MPOBOJAHMKA, KaTyllku ¢ TokoM. OmneiT 3pcrena.
B3aumopelicTBre NpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayb U HampaBieHUE. [[BHKEHNUE 3apsKEHHOU
YaCTHUIIbI B OJJTHOPOJHOM MarHuTHOM mose. Pa6ota cunbl JlopeHniia.

SIBneHue 3EKTPOMAarHUTHOW UHAYKIUH. [I0TOK BEKTOpa MarHUTHOM
WHTYKIUH. DIEKTPOABUXKYIIAS cuia WH]TYKIIUH. 3aKkoH
3JIEKTPOMAarHuTHOM uHAYKIMU Papases.

Buxpesoe anexkrpudeckoe mosie. IIEeKTPOABMKYIIAA CUIIa UHAYKIUN
B IIPOBOJIHUKE, ABWKYIIEMCS MTOCTYIATEILHO B OJJTHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTD. SIBIIEHHE CAMOMHAYKIIMU. DJIEKTPOABIKYIIAs CHUIIa
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHu4yecknue  yCTpOMCTBA W IPAKTHYECKOE  IPHUMCHEHHE:
IIOCTOSIHHBIE MAarHUTBhI, JIEKTPOMArHUTHI, JJIEKTPOABUTATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopelictBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHNE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CWIbI HUHAYKUUA OT CKOPOCTHU
W3MEHEHUSI MarHUTHOTO MTOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Yuenuueckuii skcnepumenm, 1ab6opamopHsie pabomol

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0anusa ¥ BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KoJ1e0aHus



Konebarenvhas cucrema. CBOOOJHBIE MEXaHUYECKHE KOJEOaHUS.
lNapmonunueckue konebanusa. Ilepuosn, wacrora, ammutyna u ¢asa
koneOanuii. IlpyxuHHBIA MasTHUK. MareMaTU4eCKuid  MasiTHUK.
VYpaBHeHue rapMoHuYeckux KosneOanuid. IIpeBpamieHue s3Hepruu mnpu
rapMOHUYECKUX KOJCOaHUSX.

KoneGarenpubiii  koHTyp.  CBOOOAHBIE  DJIEKTPOMArHUTHBIC
KoJeOaHusl B HMACATIHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY
MEXaHUYECKUMU U DJICKTPOMAarHUTHbIMU KoJjiebaHusmu. Dopmyna
ToMcona. 3akOH COXpaHEHHUsS SHEPrUM B HJEATBHOM KoJeOaTelIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxawnux KojeOaHUsIX. BbIHYXICHHBIC
MexaHuueckue kojiebanus. Pesonanc. BeiHYXIeHHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHusl.

Ilepemennslii Tok. CHHYCOUIaNbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJTHOE U JEHCTBYIONIEE 3HAUYECHUE CHUIIBI TOKA
U HaIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepemada u  MOTpebIeHHE
AJIEKTPUYECKOM HHEPruu. OKOJOTUYECKUE PHUCKH MPU MPOU3BOICTBE
anekTposHeprun.  KynbTypa  HMCHONB30BaHUS  BJIEKTPOIHEPTUM B
MOBCEHEBHOM KU3HMU.

TexHuueckue  yCTpOHMCTBA M NMPAKTUUECKOE  MNPUMEHEHUE:
AJIEKTPUYECKUN  3BOHOK, TE€HEpPaTOp MEPEMEHHOIO0 TOKa, JIMHUHU
3JIEKTporepeaay.

Ilemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM cUCTeMbl (MPY>KUHHBIN
VI MAaTEMAaTHYECKU MAsITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUM.

HaGmronenue pe3oHanca.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOaHUS.

OcuuiorpaMMbl  (3aBUCHMOCTH CWJIBI TOKAa M HAIPSKEHUS OT
BPEMEHU) JIJISl DIIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3onaHc nmpu nociie10BaTeIbHOM COEJUHEHNUN PE3UCTOPA, KAaTYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

HccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KoJeOaHUI rpy3a Ha
HUTHU OT JJIMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne nepeMEHHOrO0 TOKa B LENU K3 ITOCIEA0BATEIIBHO
COEOMHEHHBIX KOHJICHCATOPA, KATYIIKNA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoOMazZHUMHbBLE 8 0IHbL

Mexannyeckue BOJHBI, YCIOBUA pacnpocTtpa”HeHus. llepuon.
CkopocTh pacipOCTpaHEeHUs U AJIMHA BOJHBL. [lonepeyunbie U mpo10IbHbIE
BOJTHBL. THTEpepeHus n nudpaxius MeXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemOp
3BYyKA.

DNEeKTPOMAarHUTHbIE BOJIHBI. VYcnoBus U3ITy4YEeHUSs
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHrtarus BekTtopoB E, B, V B
3JEKTPOMAarHuTHOW  BoiHE. (CBOWMCTBA  ANEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MpeomMieHue, noispusanus, Audpakius, uHTepdepeHIys.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH.



[IIxana 3;1eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 3IIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panunonokanys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHEHUE:
MY3bIKAJIbBHBIE HHCTPYMEHTHI, YJIbTPa3ByKOBasl JUArHOCTHKA B TEXHUKE U
MEeJUIMHE, pajap, paIuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-
TeYb.

Jlemoncmpayuu

O6pa3zoBaHre M paCHpPOCTpPAHEHUE MOMEPEUYHBIX U TMPOJIOTBHBIX
BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus ¥ MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsizu r(pOMKOCTH 3BYyKa U BBICOTHI TOHA C aMILTUTY 10U
¥ 4aCTOTOM KOJIeOaHMIA.

HccnenoBanne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE,
peJIoOMJICHHE, TTOJsIpu3aius, Tudpaxius, naTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsiMosnHeiHOE pacipoCTpaHEHUE CBETA
B OJIHOpOIHOM cpene. JIyu cBeTa. TOUEeUHBIN HCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl oOTpaxeHus cBeta. [locTpoeHue
N300pa)KeHUH B TJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpeIOMJICHUSI CBeTa. AOCOIIOTHBIN
nokasatenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil
yroJ HOJIHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcust cBeta. CloxHBIM cocTaB Oenoro ceera. L[Ber.

Cobuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTossHME W ONTHUYECKas Ccuila TOHKOM JMH3BL. [locTpoeHue
n300pakeHU B COOMpArONIMX W pacceuBaromux JuH3aX. Ddopmyna
TOHKOM JIMH3BI. YBEJINUYCHHE, JaBAEMOEC JTUH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas  onrtuka.  UWuatepdepenums  cBera.  KorepeHTHBIC
UCTOYHUKH. YCIOBUA HAOMIOJEHNUS MAaKCUMyMOB U MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HWCTOYHHKOB.

Hudpakuus  cera.  [Judpakumonnas  pemérka.  YcioBue
HAOJIOICHUS TJIABHBIX MAKCUMYMOB TIPU MaJACHUH MOHOXPOMATUYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH,
nyma, ¢oToanmapaTt, MPOSKIIMOHHBIN ammapat, MUKPOCKOT, TEJIECKOTI,
BOJIOKOHHAS ONTHKA, AU(PAKIIMOHHAS PEUIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHHOE PaCIpPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE
ceera. OnTudeckue npudopskl.

[TonHOEe BHYyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHinm ceeTa.



HaGmonenne nudpakuum ceera.

HaGmonenue nucnepcuu ceera.

[Tony4yeHnue cnekTpa ¢ NOMOIIbIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
HaGmonenue noiasipu3anuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopHvie pabomoi
N3mepenue nokaszaTesns NpeaoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI crIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHuibl MPUMEHUMOCTH Kjaccuueckol MexaHuku. IlocTynaTs
CHEUaIbHOW TEOpPUHU OTHOCHUTEIBbHOCTH: WHBAPUAHTHOCTh MOJYJIS
CKOPOCTH CBETa B BaAKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJJIeHUe BpPEMEHU U
COKpAIllEHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchl C DHEPrUe U UMITYJIBCOM PEISTUBUCTCKON YaCTHIIBI.
DHEpPrus MoKosl.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmovt K6aHMoB0OI ONMUKU

®ortonsl. opmyna [Inanka cBs3u sHEpPrun GOTOHA C €r0 YaCTOTOM.
DHeprust 1 UMITYJIbC (HOTOHA.

OtkpeiTue u ucciegoranue porodddexra. OnbiTel A. I'. CTonerosa.
3akonbl ¢oTtodddekta. YpaBHeHue OiHmTeHHa 1181 (HoTodddekra.
«Kpacnas rpanuna» porodddekra.

HaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHu4yecknue  yCTpOMCTBA W IPAKTUYECKOE  IPUMEHCHUE:
dboTo3eMeHT, POTOATUNK, COTHEUHAss OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢oTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuto o -
yactul. [lmanerapHas monens aroma. [locrynater bopa. Msnmyuenne u
norjomnieHre (POTOHOB MPHU MEPEX0e aTOMa ¢ OJHOTO YPOBHS SHEPTHH HA
npyroil. Bunel ciektpoB. CHieKTp ypOBHEN S3HEPIUU aToMa BOAOPOAA.

BonnoBsie cBoricTBa yactuil. Bomnsl ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOW TyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne  yCTpOMCTBA M INPAKTUYECKOE  NPUMEHEHUE:
CHEKTPaJIbHBIN aHANINU3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaOmonenue nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.

Jlazep.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmtonenue nuHeivyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTH CTPOCHHUS  sApAa.
OtkpeiTue panuoakTuBHOCTU. OmbITHl Pesepdopna mo ompeneneHuUro
cocTaBa paauoakTHUBHOro u3nydeHus. CpoiicTBa anbda-, Oera-, ramma-
n3nydeHus. BnusiHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTEe TpOoTOHa W HeuWTpoHa. HykiloHHas wMomens sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe unciio sjapa. M3otomnsl.

Anbda-pacnan. ONEKTPOHHBIH W MO3UTPOHHBIM OeTa-pacma.
I'amMa-n3nyyeHnue. 3aKOH paJiOaKTUBHOTO pacaja.

DOHeprusi CBsSI3W HYKJIOHOB B sifjpe. SnepHbie cuiibl. Jlegekt macchl
anapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiit  peaktop. Tepmosaepublii  cuHTe3. [IpoGnembr U
NEPCIEKTUBBI SAJCPHON SHEPreTUKU. DKOJIOTHUYECKHE ACHEKThI SICPHOMU
SHEPreTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIE  B3aWUMOJCUCTBUA. EaumHCTBO  duzmueckoin
KapTUHBI MUpa.

TexHuueckne ycTporuCTBa U NPAKTUYECKOE TPUMEHEHHE: TO3ZUMETD,
kamepa Bunbcona, siaepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK MOHU3UPYIOIIUX YACTHULI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Otansl pa3BuUTUs acTpoHOoMUM. [IpukiagHOe U MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3gHoro HeGa. Co3Be3ausi, sSpkKue 3BE3IbI, IUTAHETHI, HX
BUJIMMOE JIBHKCHUE.

CoJiHeyHas cucTeMa.

Connue. ConHeyHas akTUBHOCTh. McTounuk sHepruu ConHua M
3BE34.  3BE3NBI, MX  OCHOBHBIE  XapaKTepucCTUKH. Jlumarpamma
«CTIEKTPAIbHBIN KJIacc — CBETUMOCTD. 3BE31IBI TJIaBHOM
IOCJIEJOBATEIBHOCTH. 3aBHCHUMOCTL «Macca — CBETHMOCTBY» I 3BE3]
IJJABHOM  TIOCJIEAOBATEIBHOCTH.  BHyTpeHHee  CTpOE€HME  3BE3I.
CoBpeMeHHbBIE TPEACTABICHUS O TPOUCXOKIACHUM U dBOIoIMU CoHIIA U
3BE3J. DTanbl )KU3HHU 3BE3]I.

Mueunsii Ilyte — nHama ['anaktuka. IlomoxeHue W JIBUKECHUE
Connna B Tamaktuke. Tumbl rajakTuk. PamdorajakTUKHM M KBa3aphbl.
UEpHbIe ObIPHI B Spax TaTaKTHK.

Bcenennas. Pacmupenmne Bcenennoii. 3akon XaO06ma. PazGeranue
ranakTuk. Teopust bompmioro B3peiBa. PenukroBoe nsnydeHue.

MacurabHas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HabOnrogenuss HEBOOPYKEHHBIM  TJIa30M C  HCIOJIB30BaHUEM
KOMITBIOTEPHBIX MPWJIOKECHUW ISl ONPEESICHUS TOJIOKEHUS HEOECHBIX



OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHbIE co03Be3ausi (CeBepHOro
MTOJTYIIAPUS U APKUE 3BE3]IBIL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o01maomee NOBTOPEHUE

Ponb ¢u3uku u acTpOHOMUM B DKOHOMUYECKOM, TE€XHOIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOH cdepax NeaTeNbHOCTH Ye0BEKa, POJIb U MECTO
(UMK U aCTPOHOMHUH B COBPEMEHHOW HAy4yHOH KapTUHE MHpa, POJb
¢uznueckoir Teopuu B (HOPMUPOBAHUU MPEACTABICHUA O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

WN3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS C YUYETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C HM3YyYEHUEM METOOB
HAyYHOTO TO3HAHUS: SBJIEHWE, HAy4YHbIM (akTt, rumnoresa, usmyeckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE,
MOJ€ENb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMBI ypaBHEHHIA,
TpUTrOHOMETpUYecKre (YHKUIMU: CUHYC, KOCMHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIINU HA
OCH KOOpDAMHAT, CI0)XKEHUE BEKTOPOB, IPOU3BOAHBIE 3SJIEMEHTAPHBIX
(GyHKIUN, NpU3HAKK TOA00MSI TPEYTOJIbHUKOB, OMpPENENICHUE IUIOIIAIN
TJIOCKUX GUTyp U 00BEMA TeT.

buonoeus:  snexkrpuueckue  SABIEHHUS B KUBOW  IPUPOJE,
Kosie0aTeIbHble JBMKEHUS B JKUBOW NPUPOJE, ONTHUECKHE SBICHUS B
KUBOU MPUPOJIE, IEVCTBUE Paduallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTYypa
TBEPABIX TN, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PpEHIETKH,
CIICKTPAIBHBIN aHAJIU3.

l'eoepaghus: marHuTHBIE TOMIOCAa 3€MIIM, 3aJIeKU MATHUTHBIX PYII,
doTochEMKA 3eMHOI MOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonozus: TUHUY IIEKTPOIIEpeiay, TEHEPAaTOp MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAs II€4Yb, pajap, paauonpUEMHUK,
TeJaeBU30p, aHTeHHa, Tenedon, CBU-meub, MPOEKIIMOHHBIN arapar,
BOJIOKOHHAsI ONITHKA, COJIHEYHAsl OaTapes.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
nHo ®U33UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha ypPOBHE CPEIAHETO
obmero oOpa3oBaHusi (0a30BBIA  YpOBEHB) JOJDKHO OOECTICUHTH
JTOCTH)KEHUE CIEIYIONINX JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJBbBTATHBI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro nmpeamera «Dusukay
JOJDKHBI ~ OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEHN MO3UIUEH JIMYHOCTH,
CUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIlMH, TMIO3UTHBHBIX BHYTPEHHUX
yOEXKIeHH I, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUHUCKOTO
oO1iecTBa, pacuiMpeHre >XU3HEHHOTO OIbITa M ONbITa JEATCILHOCTH B
nmpollecce peaju3alii  OCHOBHBIX  HAMPABJICHUN  BOCIHUTATEIHHOM
NESATeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMMO3UIIMU OOYYarolmIerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHSITHE TPATUIIMOHHBIX OOIIEYEeIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€SITEIBHOCTh B HHTEpEcax
IpaXIAaHCKOTO  OOIIECTBA, Y4YacTBOBaTh B  CAMOYIPABICHUH B
o0Opa3oBaTeIbHON OpraHu3alluy;

YMEHUE B3aUMOJECHCTBOBaTh C COLUUAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakJIaHCKOW HJICHTHUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE  OTHOIIEHHE K TOCYJapCTBEHHbIM  CHUMBOJIAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (DU3UKKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHS,  JTUYECKOTO
MOBEICHNUS;

CIIOCOOHOCTh OIIEHMWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE
peuIeHns, OPUEHTUPYICh Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTHU, B TOM YHUCJIE B JE€ATEIIbHOCTH YUYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs ACTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOI HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3IuvHbIM chepam npodhecCHoHATBHON AeSTENHHOCTH, B
TOM 4YHCJIE€ CBS3aHHBIM C (PU3MKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BbIOOp OyayIIel npodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U caMOOOpPa30BaHUIO B
00JacTH (PU3HUKHU Ha NPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

cOpPMUPOBAHHOCTh  JKOJOTHYECKOH  KyJIbTYypbl,  OCO3HAHHE
100aJBLHOTO XapaKTepa HKOJOTHUECKUX MPodIieM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUM B OKPYXAKOLIEH cpene
Ha OCHOBE 3HAHUSI IEJICH YCTOWYMBOTO PA3BUTHS YEIIOBEUYECTBA;

paciIMpeHne OmbITa JeSTEIIBHOCTH SKOJIOTHUECKON HAITPaBICHHOCTH
Ha OCHOBE MMCIOIIMXCS 3HAHUH 10 (pu3uke;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS (DU3UUCCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOH JEATEeIbHOCTH, TOTOBHOCTH B
nporecce  W3ydeHHUs — (QU3MKHA  OCYIICCTBIIATH ~ NPOCKTHYHD U
UCCIICIOBATEIBCKYIO ASATEIHHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuyeckue JelcTBUA:

CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJU3HPOBATH MpPoOIIEeMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpEAEsATh LENN ACATeIILHOCTH, 3aJ]aBaTh MapaMeTphbl U KPUTEPUHU
X TOCTHKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH UM MPOTHUBOPEUHS B paccMaTpUBAECMbBIX
(U3UYECKUX SBIICHUSIX;

pa3pabaTbiBaTh IUIaH peIIeHUS MpoOJeMbl ¢ YYETOM aHaIM3a
UMEIOIIUXCSI MAaTEPUAIBHBIX M HEMAaTePUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JI€STEIBLHOCTb, OLICHMBATh COOTBETCTBHUE
pEe3yJIbTAaTOB 1LIEJISIM, OLICHUBATH PUCKH MOCJIEICTBUMN €SI TEILHOCTH;

KOOPJIMHUPOBATh W BBIMNOJHATh PAabOTy B YCIOBUAX PEaJbHOTIO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATHMBHOE MBIIUICHWE TMPU PEIICHUH >KU3HEHHBIX
poOJIeM.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEN, KIKOYECBBIMU IIOHATHUSIMH U
MeToaMH (PU3NYECKON HAYKU;

BJIaJICTh HAaBBIKAMU Y4YEOHO-HCCIIEIOBATEIbCKON M MPOECKTHOM
NEATeTbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHHus 3a1ad  (U3NIecKoro
COJZIEpKaHUsl, TPUMEHEHHUIO PA3JINYHbIX METOJIOB TTO3HAHUS,

BJIAJIETh BUJAMU JEITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €T0
HHTEPHpETaIUH, TPEOOPaA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX
CUTyaIusAX, B TOM YHCJIe TPU CO3JaHWU YYCOHBIX IPOCKTOB B 00JIACTH
busnky;

BBISIBIIATE TIPUYUMHHO-CJIEJCTBCHHBIE CBSI3W W AKTYaJIH3UPOBATh
3aJla4y, BBIABHIaTh TUIIOTE3Y €€ PEIICHUS, HAXOAWUTh aAPryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKIACHHH, 3a/1aBaTh MapaMEeTPbl U KPUTEPUU
pelIeHuS;



aHAJIM3UPOBATH MOJYUYECHHBIE B XOJ€ PELICHUS 3aJa4l PE3yJIbTaThl,
KPUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEIbHON
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, OLIEHMBATh HPHOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTHh 3HaHUS MO (U3HKE B MPAKTHUECKYIO 00J1acTb
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTaTh HOBBIE WJEH, MpeasiaraTh OPUTHHAIbHBIE MOAXOAbl U
pelIeHus;

CTaBUTh MpoOJEeMbl W 3aJaud, JOMYCKAIOUIUE ajbTepHATUBHbBIC
pelIeHHUS.

Pab6ora ¢ undgopmanmeii:

BJaJ€Th HaBbIKAMHU TOJy4YeHHs UHOpMauU  (QUINYECKOTO
colepKaHUsI U3 HMCTOYHUKOB  Pa3HbIX THUIIOB, CAaMOCTOSITEIHHO
OCYHIECTBJISITh TOUCK, aHAIM3, CHCTEMATH3alMI0 U MHTEPIIPETAINIO
UHGOpPMAIIMK Pa3IMYHBIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIOJIb30BaTh CPelCcTBa MHGOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEIIEHWHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€3011aCHOCTH, T'MTUMEHBl, PECypcocOEpex eHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAILIMOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (DU3MUECKOTO COJEPKAaHUS B  Pa3IUYHbIX
dopmaTax ¢ yuyéToM Ha3HaueHUs MH(GOpPMALMKU U LIEJIEBOW ayAUTOPHUH,
BBIOMpasi ONTUMAJIbHYIO (POpPMY NPEACTABICHUS U BU3yaJIU3allUN.

KommyHukaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBJIATh OOIICHHWE Ha YypoKax (PU3MKK W BO BHEYPOUYHOM
NEeSITEBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyallud M CMST4YaTh
KOH(DJIUKTHI,

pa3BEPHYTO U JIOTUYHO U3JAraTh CBOKO TOYKY 3pEHHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHJIHONW U
WHIUBUIYaTbHON PaOOTHI;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM
OOIIUX UHTEPECOB M BO3MOYKHOCTEH KaXKIOTO WieHA KOJICKTHBA,;

NPUHUMATH 1€ COBMECTHOM NESITEIbHOCTH, OPraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO €€ TOCTH)KCHHIO: COCTABJISITH TUIaH
JEUCTBUH, pacIipeiesATh PO C Y4ETOM MHEHUN y4aCTHUKOB, 00CYKIaTh
PE3YNIBTaTHl COBMECTHOM PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YIaCTHUKA KOMAaH/IbI
B 00IIUIA PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeaarath HOBbIC TIPOEKTHI, OIEHUBATH UJCH C TIO3UITUN HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

OCYIICCTBIISITh ~ MO3WTUBHOE  CTPATETMYECKOE  TIOBEICHHWE B
Pa3TUYHBIX CHUTYAIUSAX, MPOSIBISATH TBOPYECTBO U BOOOpaKeHHE, OBITH
WHUITUATUBHBIM.



PeryasiTuBHbIC yHUBepcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIATH IO3HABATEIBHYIO IEATEIBHOCTH B
o0nactu (U3UKU M ACTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmMynUpoBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO ~ COCTaBJISITh IUIAH  PEIIEHHsS PACYETHBIX U
KAaueCTBEHHBIX 3a/1a4, TUIaH BBINIOJHEHUS IPAKTUYECKON pabOThI C YUETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYalIHUsIM;

pacliMpATh paMKH y4yeOHOro IMpeJMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHUpPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHMIO U TPOSBICHUIO DJPYAHUIUU B
o0nacTy (U3UKH, TOCTOSHHO TIOBBIIIATH CBOM 0O0pa3oBaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalMsIM, BHOCHUTb KOPPEKTUBHI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LENSAM;

BJIa/IeTh HaBBIKAMHU TIO3HABATEIBHOM pedlieKCMM KakK OCO3HaHUSA
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pediieKCHH I OLEHKH CUTYallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH MU CBOEBPEMEHHO NMPUHUMATh PELICHUS 10
UX CHU)KEHUIO;

NPUHUMATh MOTHBBI U @PTYMEHTBI IPYTUX IPU AaHAIU3E PE3YIHTATOB
NEeATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX IPU AaHAIU3E PE3YIHTATOB
NEeATEIbHOCTH;

pU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMIHOKH.

B nmnponecce OOCTMXKEHUS JUYHOCTHBIX PE3YJIHTATOB OCBOEHUS
mporpaMMbl 1Mo (U3HMKE JJI YPOBHS CPEIHErO OOIIero oOpa3oBaHUs Yy
OOy4aloUIMXCsS  COBEPLIEHCTBYETCA  SMOLMOHAJIbHBIH  HMHTEIUIEKT,
Mpeanoiararmui copMupoOBaHHOCT:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh TOHHUMATh CBOE
AMOIMOHATLHOE COCTOSIHUE, BUIETh HAIIPaBICHUS Pa3BUTHSI COOCTBEHHON
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUsA, BKJIIOYAIOUIETO  CAMOKOHTPOJb, yMEHUE
IPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEAECHHE, CIOCOOHOCTH
aJanTUPOBATHCA K SMOLUOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD,
OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTUBAIIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO
LeJId W YCNEXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE JECHCTBOBATH
HCXOJs U3 CBOUX BO3MOXKHOCTEM;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YYHUTBIBaThb €ro MPHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;



COIIMATIbHBIX HABBIKOB, BKJIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh
OTHOIIEGHUSI C JPYTMMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspeiiatb KOHQIUKTHIL.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kiacce mnpeaMeTHble pe3yJbTaThl Ha
0a30BOM ypOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS
YMEHUU:

JEMOHCTPUPOBATh Ha NpHUMEpax poJib U MeCcTo (QU3MKH B
(opMHUpPOBAaHUM COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B pPa3BUTUU
COBPEMEHHOW TEXHHMKH M TEXHOJOTUU, B MPAKTHUECKOW IEATEIBHOCTU
JIIOACH;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS HM3YYEHHBIX (U3UYECKHUX
MoJeNiel: MarepuaibHas TOYKa, WHEpLMalbHAs cUCTeMa OTcUYéTa,
a0CoOMIOTHO TBEPJOE TENO, MACAbHBIN ra3, MOJAEIU CTPOEHUs Ta30B,
KUJAKOCTEM M TBEPABIX TEJN, TOUYEYHBIA DIEKTPUUYECKUU 3apsia MpH
perieHn pU3nIeCcKuX 3aj1ay;

pacno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLIECChl) U OOBICHITHh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKONH TEOpUH
CTpOEHHUSI  BEIIECTBA M  DJEKTPOJMHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOHOE MajJeHHE Tell,
JIBUKEHUE 10 OKPYKHOCTH, WHEPIMS, B3auMojaecTBue Tei, nuddysus,
OpOYHOBCKO€ JBIKEHHE, CTPOEHHE IKHUAKOCTEHM U TBEPABIX TeI,
U3MEHEHHEe OOBEMa TeNl TMpU HarpeBaHUM (OXJaXKIEHUU), TEIJIOBOE
paBHOBecHe, HCHapeHHue, KOHAEHcalus, TUIaBJICHHE, KpUCTaJUIM3aIlus,
KUTIEHHUE, BIIAXXHOCTh BO3/lyXa, IOBBIIICHUE IaBJICHUS Tra3za IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXK]Y MapaMeTpamMu COCTOSHUS
ra3a B M30IPoIIeccax, EKTPU3AIUS Tell, B3aUMOICHCTBHIE 3apsI0B;

ONMKCHIBATh MEXaHUYECKOE JBIKCHHE, HCIONb3ys (u3ndeckue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIICHHUE, CKOPOCThb, YCKOpPEHHUE,
Macca Tella, CUjia, UMITYJIbC Tejla, KHHeTHYeCKast YHepTrusl, MOTeHIIUaIbHas
DHEpPrus, MexaHuueckas paboTa, MeXaHHYecKass MOIIHOCTh; TpHU
ONMHMCAHUM TIPABWJIBHO TPAKTOBATh (U3MYECKUU CMBICT HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYMHAMY;

ONMCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA T€I U TEIUIOBBIE
SBJICHUS, HUCHOJBb3ys (U3MUECKHE BEJIWYMHBI: JaBICHHE Tasa,
TEMIIEpaTypa, CPEeIHss] KNHETUYECKasi SHEPTUsl XaOTHUYECKOIO JIBHIKECHHUS
MOJIEKYJI, CPEJHEKBAIPATUYHASI CKOPOCTH MOJIEKYJI, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsISI dHEprusi, pabota raza, Kod(pQPUIMEHT MOJE3HOTO NEHCTBUS
TEMJIOBOTO  JIBUraTesis; NpU ONUCAHUM MPABUIBHO  TPaKTOBATh
(Gu3NYeCKnil CMBICT HCIONB3YyEMbIX BEJIMYMH, WX OOO3HAYeHHS U
€IMHULBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (UIUUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMUYUHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUYECKUE CBOWCTBAa BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOIECCHI), UCTIONb3Ys (PU3NUECKHE BETNINHBIL:
ANEKTPUYECKUIN 3apsll, 3JIEKTPUYECKOE II0JIe, HANPSIKEHHOCTh IIOJI,
MOTEHLMAJI, PA3HOCTh [OTEHUWAJOB; IpPU ONHCAHUU IPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIUYMH, HX



0003HAYCHHUS W EAMHHMIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO
¢u3nYeCcKy0 BEINYNHY C APYTUMH BEIMYNHAMU;

aHAM3UPOBATh (U3MUECKUE TMPOLECCHl W SIBICHUS, HCIONb3Ys
(u3nyuecKkre 3aKOHbI U MPUHLMIBI: 3aKOH BCEMHUPHOTO Tsrotenus, |, Il u
Il 3axonbl Hpl0TOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPruu, 3aKOH
COXpaHEHHUS WMIyJbCa, TMPUHIUMN CYNEPIO3UIUN CHJI, TPHHIINI
paBHOIIPAaBUSl ~ WHEPIHMATBHBIX  CHUCTEM  OTCYETA,  MOJICKYISIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KHHETHYEeCKOW DSHEPTruu TEIJIOBOTO JBIDKEHUS MOJEKYT C
aOCOJIFOTHOM TeMIlepaTypoi, TMEpBBIM 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEeHUs IIEKTPHUUECKOTO0 3apsiia, 3akoH KynoHa, mpu 3TOM paznudarth
CIIOBECHYI0 ()OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpaKEHUE U
ycJIoBHS (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIUIBI JEHCTBUS MAIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBHs HMX 0€30MacHOTO
MCTIOIH30BaHMS B TIOBCETHEBHOW KHU3HU;

BBITIOJTHATH SKCIIEPUMEHTEHI 110 UCCIICJIOBAHUIO (PHU3UYECKHUX SBICHHUN
M TIPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM, TIPH
sToM (opmynupoBaTh mpodiieMy/3amady M TUNOTE3y  Y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO 000pYyI0BaHMUS,
IPOBOJIUTH OIBIT U (DOPMYITHPOBATH BHIBOJIBI;

OCYILIECTBJISATh TMpsIMbIE M KOCBEHHBIE H3MEpEHUS (PU3NIECKHX
BEJIMYUH, TIPU OTOM BBIOMpATh ONTHUMAJBHBIA CIOCOO H3MEpPEHUS |
UCIIOJIb30BaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBAaTh 3aBHUCHUMOCTH MEXAY (U3MYECKUMU BEIUYHMHAMH C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, NpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUpOBAaTh pPE3yJAbTaThl IOJTYYEHHOM 3aBHUCHUMOCTHU
¢u3nueckux BEIWYHH B BUAE TaOJUI] U rpadUKOB, JIeiaTh BBIBOJBI 110
pe3ysbTaTaM HCCIIeIOBAaHUS;

coOyomaTh TpaBWiia OE30MacHOrO0 Tpylda IIPU  IPOBEIACHUH
UCCICOBAaHUKA B  paMKax yd4eOHOro  JKCIIEpUMEHTa, Y4eOHO-
UCCJIEIOBATEIBCKON W TPOEKTHOW JIEeATEIbHOCTH C HCIOIb30BAaHUEM
M3MEPHTENIBHBIX YCTPOHCTB U J1a00PAaTOPHOro 000PYI0BAHMS;

penath pacy€THhIC 3a/1a4 C SIBHO 33JJaHHOW (PU3MUECKON MOJIEIbIO,
UCTIONB3YA (U3HUECKUE 3aKOHBI M IPUHIIUITBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a94 BEIOUPATh (PU3NYECKYIO MOJICITb, BBIJICTATH (PU3NICCKUE BETUINHBI
U (opmynbl, HEOOXOAMMBIE UId €€ pEeLIeHHs, NMPOBOAUTH PACUYETHl U
OLIEHUBATh PEAJIbHOCTD MOJYUYEHHOT0 3HaUY€HUs (PU3MUECKOI BETNUNHBI;

peliate  KaueCTBEHHBbIE  3a/Jayd:  BBICTPAWBaTh  JIOTHYECKH
HENPOTUBOPEUYUBYIO ILEMOYKY PACCYXICHUM C ONOPOM Ha WU3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

UCMOJb30BaTh MPU PELIEHUH Y4YEOHBIX 3a/lady COBPEMEHHbBIE
MHPOPMAIIMOHHBIE TEXHOJOTHMH JUIS TOHMCKA, CTPYKTypHUpPOBaHUS,
MHTEpIpETallud M TPEACTaBICHUS Yy4eOHOW UM HAayYHO-TOMYJISIPHOM
uHpOpMaIUU, TOJYYEHHOM M3 Ppa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHUIO;

NPUBOANTH MPUMEPHI BKIIAZa POCCHUICKUX M 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00BICHEHHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOM
AKU3HU JJ1s1 o0ecriedeHus: 0€30MacHOCTH Mpu oOpalleHuu ¢ npudbopamu u



TEXHUYECKUMU YCTPONUCTBAMH, JIJIsl COXPAHEHUS 310POBbsl U COOIOAECHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEeH cpene;

paboTaTh B IpyNIE C BHIMOJIHEHUEM PA3IMYHBIX COUUATBHBIX POJICH,
IUIAaHUPOBATh Pa0OTy IPyNIbl, PALMOHAIBHO PaCIpPEAesiaTh 00s13aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYaLUAX, aJIEKBATHO
OLICHMBATh BKJIQJ, KaXJIOr0 M3 YYACTHUKOB TPYMIbl B pEIHICHUE
paccMaTtpuBaeMoil mpoOIEMBI.

K xonmy obyuenuss B 11 kiacce mnpeIMeTHblE pe3yJbTaThl Ha
0a30BOM YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y O0OYUYaIOIIUXCS
YMEHHUIA:

JEMOHCTPUPOBATh Ha NpHUMEpax poJib U MeCcTo (QU3MKU B
(GOpMUPOBAaHUU COBPEMEHHOW HAy4yHOW KapTUHBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHMKH M TEXHOJOTUH, B MPAKTHUYECKOW IEATEIBHOCTU
JOJIEH, 1IEIOCTHOCTh U €IMHCTBO (PM3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHWIBl TMPUMEHEHHUS HM3YYCHHBIX  (U3HUCCKHUX
MOJIeNIel: TOUYEYHBIM DJIEKTPUYECKUN 3apsj, Jyd CBETa, TOYEUHBIN
UCTOYHUK CBETa, sJepHasi MOJEIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO
a5ipa Ipu pelIeHNH PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3NYECKUE SBJICHUS (IIPOLIECCHl) U OOBICHITH UX HA
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKY U KBAHTOBOW (DU3UKH: dJIEKTpUYECKas
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBUS
TOKa, B3aMMOJCIHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAas HMHIYKIIHS,
JEHCTBUE MATHUTHOTO TOJISI HA POBOIHUK C TOKOM M ABMXKYIIUNACS 3apsi],
ANEKTPOMAarHuTHbIE  Koyie0aHWS W BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHeHHe CBeTa, OTPa)KE€HUE, MpeIoMIICHUEe, WHTEPPEpeHIHs,
nudpakuys U MoJIspu3alus CBeTa, IUCIepPCus CBeTa, (POTOINEKTpUIECKUid
abdexkr  (boroaddekr), cBeTOBOE  NaBICHUE,  BO3HHMKHOBEHHUE
JUHENYATOro CIEeKTpa aToMa BOJOPO/a, €CTECTBEHHAs] U UCKYCCTBEHHAs
PaANOaKTUBHOCT;

ONMKCHIBaTh M3YYCHHBIC CBOMCTBA BemIecTBa (DIEKTPUUYECKHE,
MarHUTHBIC, ONTHYECKUE, DJICKTPUUYECKYIO MPOBOAMMOCTb Pa3IUYHBIX
Cpen) U DJICKTPOMArHUTHBIC SIBJICHUSI (ITPOIIECCHI), UCTIONB3YS (pru3nuecKue
BEJIMYMHBI: JJIEKTPUUECKUN  3apsi], CWiIa TOKa, JJIEKTPHUECKOe
HANPSDKEHHUE, DJIEKTPUYECKOE COIMPOTHUBICHHE, PAa3HOCTh IMOTEHIIMANIOB,
ANEKTPOABMKYIAS CUJIa, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TIOJISA, CUjla
Awmniepa, cuna JlopeHia, UWHAYKTHBHOCTh  KATYIIKW, OSHEPTHUS
AJIEKTPUYECKOI0 M MarHUTHOTO TOJIEH, Mepruoa M 4acToTa KojieOaHUi B
KoJIe0aTeIbHOM KOHTYpE, 3apsl U cujla TOKa B MPOIecce rapMOHUYECKHUX
AIIEKTPOMArHUTHBIX KoyieOaHUl, (POKYCHOE pacCTOSHUE U ONTHYecKas
CWJIa JIUH3BI, TIPU OMMCAHUU TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEIIMYWH, WX OO0O3HAUCHUS W EJUHUIBI, YyKa3bIBaTh
(GopMysbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C APYTUMHU
BEITUYMHAMU;

OIKCHIBATh N3YYEHHBIE KBAHTOBBIEC SIBJICHHS U MIPOLECCHI, HCTIONb3YS
¢u3nyecknue BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI W YacTOTa CBETa, DJHEPIrUs U HMIyJIbCc (OTOHA, TEPHOT
MOJTypactaa, SHEPTHUsl CBS3M aTOMHBIX SJIep, IPU OMMCAHUU MPaBUIHHO
TPAKTOBaTh  (PU3WYECKUM CMBICT  HUCTHOIB3YEMBIX  BEJIWYWH, HUX
0003HaUYEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
Gu3nYecKyl0 BEIWYMHY C APYTMMHU BEIHMYWHAMH, BBIYUCIATH 3HAYCHHUE
(bU3NUeCcKO BEIMYNHBI;



aHANM3UPOBATh (DU3MYECKUE MPOLECChl M SBJIEHUS, HCHOIb3YS
¢u3znueckre  3aKOHbBI M OpUHOMOBL:  3akOH  OMa,  3aKOHBI
MOCJIEOBATENBHOTO U MapajIeIbHOTO COEMHEHUsI TPOBOJHUKOB, 3aKOH
Jlxoynsa—JleHna,  3aKkOH  DJEKTPOMAarHUTHOM  MHAYKLUMHM,  3aKOH
MNPSIMOJIMHEWHOTO PaclpoCTpaHEHUsI CBETAa, 3aKOHBI OTPAa)KEHUsl CBETa,
3aKOHBI TIPEJIOMIICHHSI CBETa, ypaBHEHUE DUHIITEeHHA sl poTorddekTa,
3aKOH COXPAHEHHUsS SHEPruM, 3aKOH COXpPAaHEHUs MMIYJIbCa, 3aKOH
COXPAHEHHUSI AJIEKTPUUECKOro 3apsfa, 3aKOH COXPAaHEHHS MacCOBOIO
yuciia, nocrynarel bopa, 3aKoH pajgMOaKTHMBHOrO pacmnaja, IpH 3TOM
pas3nuyaTrh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIpaYKEHUE U yCIOBUs (IpaHuUllbl, 00JaCTH) MPUMEHUMOCTH;

ONpeJeNsATh HANpaBJI€HWE BEKTOpa HHAYKIIMM MAarHUTHOTO TMOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTh U OIHUCHIBATh M300paXKEHUE, CO3JaBAEMOE IJIOCKUM
3epKajoM, TOHKOU JINH30M;

BBITMOJHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NUYECKUX SIBJICHUN
U MPOIIECCOB C UCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUM: MpU
sToM (opmynupoBaTh mpodlieMy/3amady M TUNOTE3y  Y4eOHOro
AKCIIEPUMEHTA, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYAOBaHMUS,
IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOBL;

OCYUIECTBIISITh MpSMbIE M KOCBEHHBIE H3MEpeHUs: (U3HMUECKUX
BEJIMYMH, TPU 3TOM BBIOUPATH ONTUMAJBHBIM CHOCOO H3MEpPEeHUs U
UCIOJIb30BaTh U3BECTHHIEC METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEJIMYMH C UCTIOIb30BAaHUEM
IPSIMBIX U3MEPEHUI: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJC
TabJIUIl ¥ TpaUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmoaTh TMpaBuia 0Oe30macHOro Tpyda MpH  IPOBEIECHUU
UCCIIEIOBAaHUA B paMKax Y4eOHOro  JKCIIEpUMEHTa, y4eOHO-
UCCJIEIOBATEIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCIOIb30BAaHUEM
M3MEPHUTEIBHBIX YCTPOHCTB U J1a00PAaTOPHOro 000PYI0BAHMS;

pemath pacy€THhIC 3a1a4 C SIBHO 33JJaHHOW (PU3MUECKON MOJIEIbIO,
UCTIOJNB3YA (PU3HUECKUE 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHAIN3a YCIOBUSA
3a/1a4¥ BBIONPATh PU3NYECKYIO MOZIEIIb, BBIACIATH (PH3NICCKUC BETMIMHbI
U (popmynbl, HEOOXOAUMBIE JUIsi €€ pelleHHs, MPOBOJUTh PacdEThl U
OILICHMBATh PEATLHOCTH MOJYYEHHOT'O 3HAYCHHS (PU3NMUECKON BETUYMHBI;

pemarb  KauyeCTBEHHbIE  3aJaud:  BBICTPaWBaThb  JIOTMYECKH
HENPOTUBOPEYMBYIO IIEMOYKY PACCYXKICHUM C ONOpPOM Ha HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTOJb30BaTh MPU PELIEHUH Y4YEOHBIX 3a/lady COBPEMEHHbBIE
MHPOPMAIIMOHHBIE TEXHOJOTMHM JUId TOMCKA, CTPYKTypUpPOBaHUA,
UHTEpIpETallud M MPEeACTaBICHUS Yy4yeOHOW M Hay4YHO-TOMYJISIPHOM
uHbOpMaIUU, TOJYYEHHOW M3 Ppa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHUIO;

OOBSICHATH MPUHILIMIIBI JEHCTBHUS MAaIlIH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBHS HUX O€30MacHOr0 HCHOJIb30BAaHUS B
MOBCEIHEBHOM KHU3HU;

IPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOILECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;



HCITOJI30BaTh TEOPETHUECKHUE 3HAHMS MO (PU3MKE B TOBCEIHEBHOM
KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OO0paIeHUH ¢ MpubopaMu 1
TEXHHYECKUMU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3I0POBhSI M COOIIOICHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY>KaloIIeH cpee;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3IMUHBIX COITUATBHBIX POJICH,
IJIAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHATIBLHO PACTIPENLISITh 00SI3aHHOCTH
U IUIAHUPOBATh JCATEIHHOCTh B HECTAHJIAPTHBIX CHTYAIUSAX, aJICKBATHO
OIICHMBATh BKJIAJ] KaXIOTO W3 YYAaCTHUKOB TPYNIBI B PEIICHHUE
paccMaTpuBaeMoi mpoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
DJIeKTpOHHbIe (L (POBbIE)
N HauMeHOBaHUE KoauuecTBO 4acoB o0pa3oBaTe/ibHbIE pecypcChl
n/_r[ Pa3aesioB U TeM
nporpaMmMabl KonTpoJbHbIe IIpakTuyeckue
Bcero
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
11 dusnKa U METOIbI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Hunamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXDAHCHIS B 6 1 1 bu6moreka [IOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro mmo pasneny 18
Paznean 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI 9 1 bubmuoreka [JOK

MOJIEKYJISIPHO-

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



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

KUHETUYECKON

TEOpUU
3.9 OcHOBBI 10 bubnuotexa [JOK
' TEPMOJMHAMHKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUS . bubnuotexa [JOK
' BeniecTBa. da3zoBbie https://m.edso0.ru/7f41bf72
IIEPEXOIBI
Hroro mo pazgeny 24

Pazpen 4. JIEKTPOIMHAMUKA

bu6moreka [IOK
4.1
IIEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHbII
4.2 AJIEKTPUYECKUN TOK. 19 bubnuoreka [JOK
' Toku B pa3TMuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

HauMmenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoThbI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHoe 110J1€. Bu6 110K
HOINOTEKA
1.1 9
JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anust
Mexanuueckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka [IOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OCHOBBI CHIEIMATIBHOM
TEOpUU
OTHOCHUTEIIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
41 DNIeMEHTHI KBAaHTOBOM 6 bubnuorexa [JOK
' OIITUKHU https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4.2 C
TpocHHe aTomMa 4 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE A7Ipo 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DJIEMEHTHI aCTPOHOMUU

bu6moreka [IOK

51
1 acTpoU3UKHI ! 1 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
HWtoro mo pazaeny 4
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
Mara uudposbie
N KouunyecTBo 4yacoB HU3yUYEeHUs o0pa3oBaTejibHbIE
[
- T ecypchl
w/n eMa ypoka pecyp
K I
Beero OHTPOJILHbIE PaKkTHUYeCKue
padoThI padoThI
®du3nKa — HayKa o
.H
1 npupoje. Hayunbie meTobl 1 0 0 04.09.2023 bubnuoreka [IOK
MO3HAHUS OKPYKAIOIIEr0 https://m.edsoo.ru/ff0c32e2
Mupa
Ponb u mecTo ¢uzuku B
hopmupoBaHUHN
COBPEMEHHOM HAy4YHOU bubnuoreka [JOK
2 06.09.2023
KapTUHBI MUpPa, B 1 0 0 https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOMN
NeSITeNIbHOCTH JIFOeH
MexaHu4eckoe IBUKEHUE.
OTHOCHUTETBHOCTh Eu OK
3 MEXAHUYECKOTr'0 IBUKECHHUS. 1 0 0 11.09.2023 nbnnotexa 11
https://m.edsoo.ru/ff0c3508
[Iepemenienue, ckOpoCTb,
YCKOPEHHUE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

P
4 aBHOMepHo? 13.09.2023 bubnuorexa [JOK
NPAMOJIMHENHOE JBHKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHoyCKOp?HHOC 18.09.2023 bubnuorexa [JOK
MIPSIMOJIMHEUHOE IBUKECHHE https://m.edsoo.ru/ff0c372e
CB0OOTHOE MTa/ICHHE. Bu6 10K
nonrorexa
20.09.202
6 Yexoperte caodoHOro 0.09.2023 https://m.edsoo.ru/ff0c39cc
TaJIeHUs
KpuBonuHeiiHOE IBUKEHHE. Bu6 LOK
nonrorexa
7 7 25.09.2023
JBIKeHHe MaTepHAbHOH https://m.edsoo.ru/ff0c3ada
TOYKH TI0 OKPYKHOCTH
[IpuHIHAIT OTHOCUTENBHOCTH
3 lNanunes. UnepumanbHbie ) 97092023 bubnuoreka [IOK
cuctemsl otrcuera. [lepBbri https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna.
[IpuHnun cyneprno3unun
PHHIL }:H P B bu6mmoreka [IOK
9 cui. Bropoii 3akon 02.10.2023
https://m.edsoo.ru/ffOc3be8
Hrrorona mis
MaTepHUaIbHOU TOUKH
10 Tperuu 3akoH HeroTOoHa 04.10.2023 bubnunoreka [JOK
JUIS MAaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
1 Tarotenus. Cuiia TSHKECTH. 09.10.2023 bubmuoreka [JOK

[epBast kocMuuecKast
CKOPOCTB

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

16.10.2023

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

13

Cuna tpeHus.
KoaddurmenT tpenust.
Cuna conpoTuBIeHUS NIPU
JIBVDKEHUH TeJa B )KUIKOCTH
WM Ta3e

18.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOE U
BpallaTeIbHOE IBIKCHHE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenT cuibl. I1medo
CUJIBL. Y CIIOBHUS PaBHOBECHUS
TBEPJIOTO TETA

23.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYECK.
Nmnynec cuibl. 3akoH
COXPaHEHHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE

25.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta 1 MOLITHOCTD CHIIBI.
Kunernueckas sneprus
MaTepHUaIbHOW TOUKH.
Teopema 06 u3meHeHHH
KMHETUYECKOI SHEeprun

08.11.2023

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

17

[ToTeHnManpHas YHEPTHUSL.
[ToTennmanpHas 2HEpPTUS
yrpyro nehopMUpOBaHHOW

13.11.2023

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



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

npyxuHsbl. [loTeHnuansaas
JHEprus Telia BOIM3H
MIOBEPXHOCTU 3eMJIU

18

[TorenumanpHbIC U
HEMOTEHUUAJIbHBIEC CHIIBI.
Cas13b pabOTHI
HEMOTEHIHUAIIbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOH
SHEPIUU CUCTEMBI TE.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUU

15.11.2023

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

19

JlabopaTtopnas pabota
«HccaenoBanue CBA3U
paboTHI CHITBI C
H3MCHECHHEM MEXaHHMYISCKOM
SHEPTHH TeJla Ha IPUMEPE
pacTsHKEHUS PE3UHOBOTO
KTyTa»

20.11.2023

20

KounTponsnas pabora no
teme «Kunemaruka.
JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

22.11.2023

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

21

OcHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOUN TEOPHUH.
bpoyHOBCKOE IBUKEHHE.

Audpdysus

27.11.2023

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



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

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBHUSA YaCTHI]
BelecTBa. Mojenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TENI

29.11.2023

23

Macca monekysn.
KonnuecTBo BemecTna.
[Tocrostnnas ABoraapo

04.12.2023

24

TermmoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temriepatyp Llenscus

04.12.2023

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

06.12.2023

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

26

AOcoroTHas TeMIiepaTypa
Kak Mepa CpeHen
KMHETUYECKOU SHEpruu
JBUKEHUS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

11.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbroHa. ['a30BBIE
3aKOHBI

13.12.2023

28

JlaGopaTtopHas pabota
«UccnenoBanue
3aBUCHUMOCTH MEXITY

18.12.2023



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rapamMeTpamMu COCTOSIHUS
pa3peKEHHOTO ra3ay

H3onporiecchl B HieaibHOM

bubmmoreka [{OK

29 20.12.2023
rase i ux rpagurieckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOIUHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3MeHeHus. KoandaecTBo bu6moreka [IOK
30 25.12.2023
TEIJIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
0JTHOATOMHOTO HICAJIbHOTO
rasa
bu6mmoreka [IOK
31 B 27.12.2023
WARL TerLIoriepesatl https://m.edsoo.ru/ff0c5c36
VenpHasg TEIIOEMKOCTD
BeectBa. KosmuecTBo Bu6 10K
nonuorTeka
32 10.01.2024
TEILIOTHL T https://m.edsoo.ru/ff0c5c36
TerIonepeaaye.
AnabaTHBIN MpoIecc
IlepBblii 3aK0H
33 TEPMOJIMHAMUKH U €TI0 15.01.2024 bubnunoreka [JOK
MPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobpaTtumocTs mporieccon Bu6 OK
34 B npupoze. Bropoii 3akox 17.01.2024 nomorexa L

TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u KII/

bu6mmoreka [IOK

3 TEIJIOBOM MAIMHBI 22.01.2024 https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ] 24.01.2024
37 DKOJIOTHYECKHUE TPOOIEMBI 99.01.2024
TETUTOHEPTETHKHI
O6006maromuit ypok
bu6mmoreka [IOK
M . 1.01.2024
38 «Mouexynapras pusuica 31.01.20 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKI)
KonTponsHas pabora no
teme «MoJekynsapHas bubnuorexa [JOK
39 05.02.2024
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
[TapooOpazoBanue u BuG 1OK
nOTHOTEKA
40 N 07.02.2024
KOTICHCatHA. XiCHapende https://m.edsoo.ru/ff0c63b6
KHTICHUE
AOcouroTHas U Bu6 OK
41 OTHOCHTEJIbHAS BJIAYKHOCTh 12.02.2024 noumoreka I
. https://m.edsoo.ru/ff0c64d8
BO3/yxa. HackimmeHHbI# map
Trepnoe Teno.
Kpucrammmaeckue u
aMmopdHBbIe Tea. Eu OK
42 AHHU30TPOIHS CBOKWCTB 14.02.2024 nommoteka 1

KpUCTaJLJIOB. >KI/II[KI/IC
KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IlnaBnenue n

KpUCTAJUIM3anus. Y IenbHas bubnuorexa [JOK
4 19.02.2024
3 TEIUIOTA [JIABJICHUSI. 9.02.20 https://m.edsoo.ru/ff0c6708
CyOnmumarus
VYpaBHEHUE TEIJIOBOTO bubnuorexa [JOK
44 Oananca 21.02.2024 https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tedl.
45 DnekTpuyeckur 3apsi. JIa 96.02.2024 bubnuorexa [JOK
BHUJA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsoB
[TpoBOTHUKH, TUITCKTPUKH
46 Y MOJIYIIPOBOJIHUKH. 3aKOH 98.02.2024 bubnuoreka [IOK
COXpaHEHUS https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
B3aumonencTBue 3apsiios. BuG 1OK
nonmoTexa
47 3 K .T [ 04.03.2024
AroM ByJiona . OHeHHbIH https://m.edsoo.ru/ff0c6ce4
AIEKTPUYECKUH 3apsij
Hanpsioxeénnoctb
AIIEKTPUYECKOTO MOJIL. Eu6 1OK
nonmoTexa
48 Hpusuun cynepnomuvl/m 06.03.2024 https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKHUX MOJICH.
JInHMK HATIPSHKEHHOCTH
Pabota cun
49 3NEKTPOCTATUYECKOTO MOJISI. 11.03.2024 bubnunoreka [JOK

Ilorennuman. Pa3zHocTs
NOTEHIINAJIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

[IpoBonHMKY 1
TUDJIEKTPUKH B
JJEKTPOCTATHYECKOM I10JIE.
Jusnektpuueckas
IIPOHUL[AEMOCTh

13.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpgencarop

18.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHDKEHHOTO KOH/IEHCATOpa

20.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota
"U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

03.04.2024

54

[Tpuniun nericTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DneKTpocTaTHIYeCcKas
3alIuTa. 3a3eMIICHHE
ANEKTPONPUOOPOB

08.04.2024

55

DIIEKTPUYECKUM TOK,
YCIIOBUS €TO
CYILLIECTBOBAHUS.
IlocrostHuBIN TOK. CHita
Toka. Hampsbxenue.

15.04.2024



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ComnpoTuBienue. 3akoH
OmMa 1t yyacTka 1emnu

56

IlocnegoBaTenbHOE,
napajuieIbHOEe, CMEIIAaHHOE
COCIMHEHUE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHne cMenmaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

17.04.2024

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

Pa6ora u moutHOCTH
ANEKTPUYECKOTO TOKA.
3akoH [xoynsa-Jlenna

22.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1St TOJTHOM
(3aMKHYTOH)
AJIEKTPUYECKOM LIeTH.
KopoTkoe 3ambikanue.
JlaGopaTtopHnas pabota
«3mepenue D1C
HCTOYHHKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

24.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas
MPOBOJUMOCTE TBEPIBIX
METaJIOB. 3aBUCHMOCTE
COIIPOTHUBJICHUS METAJIJIOB
OT TEMIIEPATYPBIL.
CBepxXnpoBOIUMOCTh

29.04.2024



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

60

DIEKTPUUYECKUH TOK B
BakyyMme. CBOUCTBa
AJIEKTPOHHBIX ITYYKOB

29.04.2024

61

[TonynpoBOoAHUKH, UX
COOCTBEHHAs M IPUMECHAsI
npoBoauMocTh. CBOMCTBA
p—n-nepexona.
[TosmynpoBOAHUKOBBIE
puoOOpHI

29.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHUH TOK B
pacTBoOpax M pacruiaBax
AIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS
JUccoLanus. JIEKTPOIU3

06.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIJIEKTPUYECKUU TOK B
razax. CaMOoCTOSTENbHBIN U
HECaMOCTOSTEIbHBIN
pazpsaa. Monnus. [1nazma

06.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuyeckue npuOopsl U
YCTPOMCTBA U UX
MPaKTUYECKOE MPUMEHEHUE.
[IpaBuna TeXHUKH
0€301acCHOCTH

08.05.2024

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

65

Oo6o06maromuit ypok
«ONeKTPpOANHAMUKAY

13.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonTtponsHas pabora o
TeMe «IJEKTPOCTATHKA.

bubmmoreka [{OK
IT i 15.05.2024
06 OCTOAMHBIN o . 5.05.20 https://m.edsoo.ru/ff0c8a8a
aneKkTpuueckuii Tok. Toku B
Pa3IUYHBIX CpeAaX»
PesepBHBIl ypOK.
bubmmoreka [{OK
7 K 20.05.2024
° OHTROHBHM pabota no " . 0.05.20 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpoIMHaMUKa
PesepBHBIi ypOK.
bu6moreka [IOK
68 0606 i 22.05.2024
OOIIAOIIII YPOK TIO . https://m.edso0.ru/ff0c8f6c
temaM 10 kracca
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

DJIeKTPOHHbIE
Mara uudposbie
N KoauuecTBO 4acoB U3yYEeHUs o0pa3oBaTe/ibHbIE
[
B Tema ypoka ecypchbl
n/n yp peeyp
KoHTpoJabLHLbIe IIpakTHyeckue
Bcero P P
padoThl padoThI
ITocTostHHBIE MAarHUTHI U UX
B3aUMOJIEHCTBHE.
1 MarnuTHOe nosie. Bektop 1 0 bubmuorexa [JOK
MarHUTHON MHIYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOM
WHIYKITUH
MarauTtHOE noJjie
MMPOBOJIHUKA C TOKOM.
5 OmEIT DpcTend 1 0 bu6mmoreka [JOK
P . A https://m.edsoo.ru/ff0c98fe
BzaunmonetictBue
MIPOBOTHUKOB C TOKOM
JlaGoparopHasg padora
3 «U3 peHHI; MaFI;)-II/ITHOFO 1 0 1 bubmorexa LOK
i https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKH C TOKOMY
JleficTBE MAarHUTHOTO
4 T10JIsI HA TIPOBOJIHUK C 1 0 1 bubnuoreka [IOK
TokoM. Cuita Ammepa. https://m.edsoo.ru/ff0c9ac0
JIaGoparopHas paboTa



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

«ccnenoBanune NeNCTBUS
IIOCTOJHHOI'O MarHuTa Ha
pPaMKy ¢ TOKOM»

JleicTBME MarHUTHOTO

TIOJIS1 Ha IBHOKYIILYROCS

3apSOKEHHYIO YaCTHILY.

Cuna Jlopenna. PadoTa
cunel JlopeHia

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMAarHuTHas
nHaykuus. [lotok BekTopa
MAarHUTHOW WHIYKIIHH.
OJIC nHaykuuu. 3aKoH
AJIEKTPOMAarHUTHO M
uHayknuu Papanes

JlaGopaTtopnas pabota
«HMccnenoBanue sIBICHUS
AIIEKTPOMArHUTHON

WHTYKITAW

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

NuaykTuBHOCTH. SIBIeHUE
camounaykiuu. IJC
CaMOMHIYKLIMHU. DHEPIUs
MarHuTHOTO TOJISl KaTyIIKU
C TOKOM.
DJIEKTPOMArHuTHOE M0Jie

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

TexHuueckue ycTpoiucTsa u
UX IPUMECHEHUE:!
IIOCTOSIHHBIC MArHUTHI,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3IEKTPOMArHHTHI,
AJIEKTPOJIBUTATEIb,
YCKOPHUTEIN JI€MEHTAPHBIX
YaCTHUI, UHAYKIIMOHHAS
neyb

10

O6006maromuit ypok
«MarsuTtHoe nozJie.
DneKTpoMarHuTHas
WHTYKITHAS

bubmmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTposasHas pabora no
Teme «MarHuTHoe moJie.
DJIEKTpOMAarHuTHas

WHTYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKUE
KoJieOaHusI.
l"apmonunueckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX
koJsiebanuii. [IpeBpamenue
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HUccnenoBanue
3aBHCHUMOCTH IEPHOIa
MaJIbIX KOJIeOaHUH rpy3a Ha
HUTH OT JJIMHBI HUTHU U
MaccChl Tpy3a»



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbHBIM KOHTYD.
CBo0OOIHBIE
AIIEKTPOMArHUTHBIE
KoJIeOaHUS B HI€aIbBHOM
K0J1e0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMHU
KoJIeOaHUsIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHeHI/ISI 3HepFI/II/I B
HealbHOM K0JIeOaTEILHOM
KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHmsIX.
Brinyxnennsie
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeiHyx1eHHBIE
AJIEKTPOMArHUTHBIC
KoJeOaHus

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

17

IlepeMeHHBIH TOK.
CunycouaanbHbIA
MIEPEMEHHBIN TOK.
MouiHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICVCTBYIOLIEE 3HAYEHNE
CHUJIbI TOKA U HAIPSLKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpediieHne
JIEKTPUYECKON JHEPTUU

19

YerpoiicTBo 1
MPAKTUYECKOE MPUMEHECHHE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JINHUH
3JIEKTpoIepenay

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

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE
anektposHepruu. KynsTypa
WCIOJIb30BaHUS
ANIEKTPOIHEPIHH B
HOBCEIHEBHON KU3HU

21

MexaHu4ecKue BOJIHBI,
YCIIOBUS PacIpOCTPaHEHHUSL.
[Tepuoa. CxkopocThb
pacnpocTpaHeHus U AJTUHA
BoJHbL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

aﬂeKTpOMaFHI/ITHLIC
BOJIHBI, UX CBONCTBA U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

ckopocts. [Ikana
OJICKTPOMArHUTHBIX BOJIH

[TpuHIUIIBI paANOCBA3U U
TenesuacHus. Pa3surue

24
CpPE/CTB CBSI3H.
Pagnonokanus
o5 KonTtponsHas pabora bubnnorexa [JOK
«Konebanus u BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonmHeEHOE
pacrpocTpaHeHHe CBETa B
26 0 HOPOIHOI cpeie bubmuorexa [JOK
. ’ https://m.edsoo.ru/ff0cd350
TouedHbI! HCTOYHHK CBETA.
JIyd cBeta
OTtpaxxeHue cBeTa. 3aKOHBI
97 OTPaKCHHUS CBETA. bubnuoreka [IOK
[TocTpoenne n3obpaxeHun https://m.edsoo.ru/ffOcd4e0
B IIJIOCKOM 3€pKajie
[Ipenomnenue cBera.
[TosniHO€ BHYTpEHHEE
28 oTpaxenue. [IpenenbHbIN bubmmorexa [TOK
P - Do https://m.edsoo.ru/ff0cd7{6
yroJI MOJIHOTO BHYTPEHHETO
OTpaKCHUS
JlaGopaTtopHas pabota
bubnuoreka [JOK
29 «M3mepeHne nokazarens

MpEIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



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

30

JInn3sl. IHocTpoenue
M300paXeHU B JINH3E.
®opmysia TOHKOH JIMH3BI.
YBenuueHue JUH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopuas padoTa
«HccnengoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

32

Hucnepcus ceera.
CrnosxHblIi cocTaB 6e10ro
cgeta. L[Bet. JlabopaTopHas
pabota «Habmronenmne
JIMCTIEPCUU CBETa»

33

Hurtepdepentus cera.
Judpakuus ceta.
JudpakunoHnHas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonnepedHOCTH CBETOBBIX
BoJH. [lonspu3zanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue mpuodOpPsI U
yCTPOMCTBA U yCIOBUS UX
0€30MacHOTO MPUMEHEHUS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHOU
T€OPUH OTHOCHUTEIIBHOCTH

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

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTH.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfad42



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

3ameIeHre BpEMEHU U
COKpAIllEHUE JUTHHBI

DHeprus U UMIYJbC
PENATUBUCTCKOW YaCTHULIBI.

38 CBsI3b MacChI C YJHEPTHCH U brbmmorexa LOK
p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEprust
TTOKOS
KonTtponsHas pabora
39 «Onrtuka. OCHOBBI bu6moreka [IOK
CIIEIMAIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
®oTonHbl. DopMynna
40 [Tnanka. DHeprus u bubnmorexa [JOK
’ P https://m.edsoo.ru/ffOcfel6
UMITYJIBC POTOHA
OTKpBITHE U HCCIIEIOBAHUE Eut 10K
nOTMOTEKA
41 .0 A.
oTodpperra. OnbITs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonsl potorddexra.
YpaBHeHue DuHIITEHHA Bu6 10K
nOIMOTEKA
42 s gorosderra. https://m.edsoo.ru/ff0d015e
«KpacHas rpanuria»
dhoTorddekra
JaBnenue cBera. ONbITHI
43 I1. H. JleGenena. bu6mmoreka [JOK

XMUMHYECKOE TEUCTBUE
cBeTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
MPAKTUIECKOE
MPUMEHEHHE:
¢dboTodMeMEHT, GOTOTATUHK,
conHeyHas OaTapes,
CBETOIHO/

45

Pemmenue 3a1au o reme
«IIIEMEHTHI KBAHTOBOM
OIITUKN))

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0302

46

Monens atoma ToMcoHa.
OmnsiTel Peszepdopaa mo
pacCessHUIO 0-4aCTHII.
[Lnanerapnas Mozienb
aroma

bu6moreka [IOK
https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa

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

48

W3nyuenue u nornouieHue
(hOTOHOB MpU HEpexoie
aToMa ¢ OJTHOTO YPOBHSA
SHEPruu Ha Ipyrou. Busl
CIEKTPOB

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

49

BonHoBbie cBOMCTBA
yactull. Bonausl ne bpouns.
KopnyckynsipHo-BoOTHOBOU
nyanu3M. CIIoHTaHHOE U
BBIHYKJICHHOE U3JIy4CHUE

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
paaroakTHBHOCTH. OMBITHI
Pesepdopna o
OTIPENICIICHUIO COCTaBa
panmoaKTUBHOTO
W3ITyYEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-,
FaMMa-I/ISJ'IyLICHI/If[.
BJ'II/ISIHI/IG pa[[l/IoaKTI/IBHOCTI/I
Ha )KXUBBLIC OpFaHI/ISMBI

52

OTkphITHE IPOTOHA U
HeWTpoHa. M30TOmBI.
Anwda-pacnan.
DJIEKTPOHHBIN U
MTO3UTPOHHBIM OeTa-pacrmaj.
lN'amma-uznydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B
snpe. SlnepHble peakiuu.
SInepHbId peakTop.
[IpoGnembl, MepCHEKTUBHI,
9KOJIOTMYECKHUE ACTIEKTHI
SIEPHOU SHEPTETUKHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTHIIBI.
OTKpBITHE TIO3UTPOHA.
MeTo1p1 HaOMIOIEHUS U
peructparuu
3JIEeMEHTapHBIX YACTHII.

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



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

Kpyrusiit croun
«DyHIaMEHTAJIbHbIE
B3anMMOJICUCTBHS.
EnuncTBO Dmzmueckon’
KapTUHBI MUPa»

55

Bun 3B€31H0T0 HEbA.
Co3Be3aus, spKue 3BE3/bl,
[JIAHETBI, UX BUAUMOE
nerxenne. ComHeunas
cucTrema

56

Coumnite. CotHeunast
aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOW
MOCJIeI0BATSIHFHOCTH.
Buyrpennee crpoenue
3B€37. COBpeMEHHBIE
MpEeJICTaBJICHUS O
MPOUCXOXKACHUU U
spotronnu COJTHIA U 3BE3]T

58

Mineunsin [Iyre — Hama
TI'anaxtuka. Ilonoxenue u
nemxkenue CoaHIa B
TI'anaktuke. I'amakTUKH.




UYepubie apIphl B Apax
TaJaKTUK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus
Bboubmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npoOnembl
aCTPOHOMHHU

61

KouTtponsHas pabota
«ONeMEHTHI aCTPOHOMUH U
acTpOPU3UKNY

62

O6o06matromuii ypok. Poib
(bM3UKHM 1 aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYCSCKOH,
COLIMAJILHOM U dTUYECKOU
chepax IesaTeIbHOCTH
YyeaoBeKa

63

O6o06maromuii ypok. Poib
1 MeCTO (PM3HKHU U
aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

64

O6o6maromuit ypok. Posb
¢bu3MUecKoil TeOpHH B




(opmupoBaHuu
MIPEACTABICHUH O
¢bu3nvecKkoil KapTHHE MUpPa

O06o06maromuit ypox.
Mecto puznaeckoit

65 KapTUHBI MUpPa B 00111eM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

MPEJICTaBICHUN O IPUPOJIE

PesepBHBIi ypoOK.
MarnuTHO€ noJe.

66

DJIEKTpOMAarHuTHas
WHIYKINS

PezepBHbIil ypok. OnTuka.
67 OCHOBBI CIIeIIaIbHON
TEOPHUHU OTHOCUTEITHHOCTH

Pesepubiii ypok. KBantoBas
¢buznka. D1eMeHThI
aACTPOHOMHHU U
acTpopU3NKH

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET






